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2 + 3%*2
11
.upper()
'"HELLO'
math
math.sqrt(2)
1.4142135623730951

B A < - A
T Readc< " - ' R h = YA LT vy Lt <he ot ha
7N A >

M Evaluatech =~ _ " >' ' C_41 " Sh o

T Printge ¢ _ "~ . " hTY _s<s>h L AD

ﬂ Loopc“ " h Ah < | _ ! . 1 “hg *¢h > h . sw , A h 10 A B !
l ~ wot [ B > Ah Loyt sy 1t h RO Tt T h>sh ot sty
I S ¢ <" ! " >h ot st h L2 T ®. ® BHb
h > B ! B ¢ W< ! ¢ _ 41" ¢Chy .. h Ah o @' ~— gl ™a " h' s "* _
¢ _ ¥ Y _ A B A Y o< _ A 1 ANB h * > B _ h j B <h ¢ h - h A
h <« <h ¢ ht 1 ' B ¢ Y < ANE h * ! Bt h 1 " B A Y o< _ A - Y < <h
T<' ¢ Y <YuoAa_h o SEAGOOD " > {ENKBFODO. BT WOL[ AL WK
KAIKEAIKGAYI Sh' ' wy gy~ >~ s’ Ah 1 A" T <6
1jﬂ5.1 R “ho, " ¢ h B ¢ W <H ot -7 Y1 " h >>h A > B B ¥
[ L5[9 o6LYGSINIGSR 580St2LISyd FyR [SIENYAy3a 9yg
habh = v' T AT L B R U S tthAaT >t
8 "4 h<cs "3y -7 hAh T <t T>waAT ¢ 7 L RTT 0A LYLRE T C g >
<l hd [sTt<h>] hps L hy " h v Cwe 7 owot [
B - 8 vbE ~ 1 h" _ " ¢ _ 1 " ¢h > B B~ ' Y " s h A N A h v' . ¢ h



1 A h ' ' B B ¢ W< B ' ¢ h B A > , h <>h Y N
1 B A 1 " h*“w B h - Y"1 >SWwWANh . h h ¢ ' t ' ¢ h B h 1 1 8
¢ <’ >h ¢ h g , h > w S h =~ B < B -7 h ¢ é‘G'K zuy‘z‘ <O hu ¢n
< B ' ¥ 1B L. A B ! ~ h h > 1 Yooy ¢ h - h ’
m'h Lt >t £ h s A AW - Y4 T h>>h ¥ L5]
sA_ <" CAfS MbSs CAESS * "~ h ha“’us' wah Aw”
¥ . " ' > Y B A h T <" € V<Y1 " 8O YA -~ ' 1 h ¥ ¢ _
n]' h A B ¢ o w<s ! _ ¥ - Y1 7 h >>h ¥ . B~ ' <«<wlI B _ h ! B
A T T S wes Yty Y T h<ccgY Ay Rt -y e
G6SadoLlEd 6 _h ' A h-rirmow oy QRS Chit hex> hs <ss’ hh
wyY | ¥ . ¢ ht _ LA > A > h _ h , h < >h . A B>, A A h
h DY M B~ B VB 1 h " . ! s Y T Y vt g h * 1 h ! 1
"'A T~ h h¢Y <~ Ll ' . A h ™Y E <8 ' >h .AND
A test.py - C:/Users/cgogos/Desktop/test.py (3.14.2)
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print ("Mopd&sds Lyuo IDLE!™)
= int (input (" FoEvov aplBud: "))
print ("Alni&oLoc:", 2 * x)
a |
File Edit Shell De
>>>[x = math.sqr
>>> | X
1.4142135623
>>>|x, xX**2, x*%X
(1.414213562 . .
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# testpy TERMINAL  PROBLEMS — OUTPUT - +v o 00X @ testpy
Ps C:\Users\cgogos\Desktop\A> python -u "c:\ £ Code
Users\cgogos\Desktop\A\test. py™ 6 code (-3 G6o8 - oW
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Aios £vav apfps: 21 x - 21
Mnhaoog: 42 print({x)
PS C:\Users\cgogos\Desktop\A> l X *=2
@ print(x)
~ 0.0s Python
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{3} Variables
n' e >

1.2. n* ¢ h _

G teiK2y
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+ Code

+ Text

> Runall ~ o) v

1 import numpy as np
2 import matplotlib.pyplot as plt

3#
An =
5#
b x =
7y =
8 #

Oplopog mArBoug onueiwv

100

Anpioupyia tuyxaiwv onueiwv oto 6idotnua [@, 1)

np.random.rand(n)
np.random.rand(n)

Mpadikr ame1lkovion
9 plt.
10 plt.
11 plt.
12 plt.
13 plt.
14 plt.
15 plt.

figure(figsize=(2,2))

scatter(x, y)

title("Tuyaia onueia oto 61d1dotato eminebdo™)
xlabel("Afovag x")

ylabel("Afovacg y")

grid(True)

show()
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pip install -m 636¢eU_"UsayUsg

- ~ . { t h N , h < > y 5 € ' _ € _ ~ LJ}\ LJ h A _ t N _ ~ t . B > N _ 1 A B - t ‘
A h B4 ¢ h h L ' | AL LJ yRFa >~ 7 " 8" A h Y
pip install - m pandas

B/\ B> Ah* B -t > ! ' A h B 1 ¢ h h * h 8> N 1 ¢ ¢ 7" SswA!
> € h B A _ ~ < n _ 1 I > ~ ’ R n I Y

pip install - m pandas ==2.2.0

1.21. 04 8h A~ "] h<c< A h >5 Y @Sy o

G BJCh_h _h ! | A <N L S\ _' j h > v ¢m BJQh_h _h !
> 7Y B A h MV B Bt B ‘\JQ M B‘I B ¢ | ' B ., A >5_hv
h<<h ST 7 h>s>hooh ST A Y S S . R S\
h Ah =~ h h.l+.l'>'_'_h ¢ ht ! A" ! ! _" <Y 1t >t ¢
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python - m venv myenv

G B A Yo" h " 1" >y 1B w A h A - Y ¢ h h <> 1 Y > B A
Yééy@ >s- Y 7B A D B> Ah 4‘h)"’|5_'¢'|_')z ~ ""”"I - B
te@dK2y Sh* A L. _TSC_A B Ih<E’ L AD

GE B ASB Y-y ! ¥ 1 B h ¥ T B Y h <Y A ¥ 17 AB h *

T 1." 2AyR24aY
myenv\ Scripts \ activate
T 1. [Aydze sh* > _~ YIOh{Y

source myenv/bin/activate

rs A Y N N B -y oy 0 LINR Y LJG 0 o 1
"k Ui h<< A Y swih s Th sAtw sl 6 . d 6YESYHOO
S s<® A ht Y hTYSY AL SWAY "6 <[ KN&&CaAd g8 &H
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pip install pandas
python - c "import pandas; print(pandas.__version__)"
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deactivate.
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Vo7 RSt ot h T 3 >h ST L W9 [ XD L h A

-7 Y T 1 W AB h * 0! ASB h 62dz3/|§0 T B >' h h ¢w’” ht*h s
h,rx>- CIAI-II' “"_{'h‘_v<"|cb CE “/\h’_|‘l 7\|VQC')L') B
twos b fELISER zE AL W, s YA T T hA G
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>>>x =1729

>>> id(x), type(x)
(2290839803824, <class 'int">)
>>> x = "Use python!"

>>> id(x), type(x)
(2290841288240, <class 'str'>)
>>>x = 1.618

>>> id(x), type(x)
(2290826590992, <class 'float'>)

[ ®31¢f =~ 48 ' >8 _hj<' " s haA_ S8’ >s8Ah L h, T8 TC_A T, AD
Jh “A">h _h A > _hj<' A Lot >h Ty A bR h S
¢h* YA Lh he " h ~~y " h>>" ' Jdypod )} hT st A
(caseda SYAAGA GBSO s~ “>waA.  _h “A'>h'h, P §dS5Th el f qzS5°
v/\'>h_h >5_hj<'__/\ o¢ h* JB/\'C'_B’h _h h Ahat A, 7
AT "B A LBA BT T wT B b A h h>. 7y~ A h~ .
L > >waAae  <wve' 51 Seg2NRRKRY B AhE " SE IWAK™ <
and as assert async await break
case class continue def del elif
else except False finally for from
global if import in is lambda
match None nonlocal not or pass
raise return True try while with
yield
[ ANlcBT op L8> >wAs o <wvyve' 't 3{GK2Y . ' A wSyT' odMn
YI G§OK ¢h OFasovo

GEQ‘Q‘?‘/\Hn"’“‘hyB‘ _‘. jh“L‘wl (\‘h_'J""BI 5/\‘,>h_’
““”BI 4'h¢”/\"/\_h‘ " 'W/\_B C,"sl ">h{|5IY bdZY
hore sy ey T 9 dZYSNRAOO T BTt <h > R ATT AL M A T &
6" ®. ® odmnov ¢ h° SN >t h o homv s 0" d. ® mdp b
oL o622t ~ “° Y’ hTY _s<s’ T C<chrt Y Xy(Ez
' h e <y s 60{SljdzSyOoS0o "~ " <h>ihAY At 4T >w
6" ®. d® 6MI HZ 03X 000X ~' " Y’ s hT-¥Yerrcow Y A | "h
Yoo, 7T, sAant RAOG OO YRR yBIMHIYMIYZ Ha ki K &I CMMHY sht
s A_ _h AY<h o {SG0x _ "7 &asSi 6" d.d® IMI HI oY
oy A D
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Data types

bool ( = ™ ¢ <
Numeric ~int) Sequence

True, False

{101:"Maths",
102:"Programming

list
[1,2,3,3]

complex
1.5 + 2.3]

NAD 7T BT >SwAL A > s T Tt>h 7 hos 7 A
"”yB_h' > B >~ AN Oydyopddpy " 1 " " <h ' > ha , 1 " Ch o)
LTt T T e A T ch s h g S 50 U ool 8 U K2y
h‘.“’<"“’5l ‘h’hﬁ‘_"’,/\ :Y}\Ogﬁgz JBJV/\'I “" B "t
h<,hj' h¥ Ch‘_‘ ¢ h B ' 1 " Ch A >] Y <h o

rh‘B Lh’hq_"'h' >‘hl “>j"<"‘|s"h' > A h -
hoo2 s T ve et Ah  ho T > 1L wWAD B N A
' >h > A8 '_‘ _" -8t B, >B A _"‘I {B’{\’J>"h"’|f"
B‘V'h{"“’_s -7 h vt ,h’/\s_h‘ A h _‘. h <<hyesg' ¥ T,
wWAh AwY hA_ " CE’>EAY 7Y  F0N®D

' > <Yt wo g thtw oY oA T <t h s>t L LAY T
ALX AGOOE ' YT T T wS Y A > h ot sh 0t s
‘\>j RS- I ) I‘[_'_<WV/\Z ' tél'fIKQ)f "_,W‘__V'”'”y"‘,'
Ui T <T et _AENRY3E 6ThG.F Fh[T MY _w<s>hoosoah
“h<h " Y < " 2 g S' ., h A S SsY 2 h‘_"’ R
toB S]] Y <Y Yot w > B B we® € ¥ ¢ ht B ¢ Y <h h Ah 1 AL_
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1. " A téuszZ ¢ h* B . h heo n h. >'hl ‘>JV<V‘B"hI
>" 7 T e AN TS T T <ch B2 >8> AL, >WAMD & +8°C T
oh ~©° B~ h ¢ ht h v h AB h * ¢ h f M @'lﬂ' hG¢ h=* hs~ hs i~ ' ">SI18>Ah

~ *h'hq u'h quq 1 ‘W 1 n B)/\h' ~ - _ ~ *h hq
0 twe o mMo® T T <w Az o tedKzy Tyt o
[ AhZph m* h ~''A hoAr o T T Ty >w o ' '

t h i S i S a t e S t
0 1 2 3 4 5 6 7 8 9 10 11 12 13
-14 | -13 | -12 | -11 | -10 | -9 -8 -7 -6 -5 -4 -3 -2 -1

JooahZepe e Tttt o> T <Y et T hGKAA Aa b GSaidbo
13212 [ >h . " " >" o> T <Y st T A
g _s>h . > 0aftAOAYy3I0 s~ _Tw et A sVhi o " s A

s[Ujece: Uyacd: bes U]

ST Y

T h " ¥wallNEDOS o YA T T Y ve S AR T s

ﬂ_w<"IY0"SY{|VQBL')’C_' YA T Ty _h>h A Y o >" >h

i i "™ >h Yjé_lj‘SL\l')‘h _'>h >B_h¢’/\' " >B_hv . h hC_"
§<h h ~h h = h A, > Ah* - ¥ h [ ¢ hy

T[BA - h h<Bl)LB’ ' h ‘"Z ‘B‘ K h 1 h L 1

ﬂB/\‘h h <8 | ¢ B’ ¥ w <Y St B, N h * ¥ W<

ﬂB/\‘h h <8 | ¢ 8B’ _" j " >h 3y ‘8, 5’_h' ’ ¥ S B M D
rlh |>hA_r(;‘|| —h'h_n 1 1 B’Ahl _l _V _>">h éd)é\
A0 NIz h<<h ST Aa ahohe s s w et SY RO pt
L_Ah _  hche Yt sy prsh oY BT W] TS8RV R
MBUX ¢ h*f o_ ¢ ht A BT <Y . h 7 he mr A > 8 ¢
£ oAb _ T " oA T _E>h 0T s>T 0 TS ARZr et T oA T h T
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is>h“ > r1’>'/\|5’h J’h’h{s'1>h
s[start:end:step] [>">h a | s[5:7] A S

>w 7 ¢ h* 17 A
s[start:] [>">h a bh | s[8 A ‘'atest

>w 7 ” W<
s[:end] [>">h a nh | s[4 A Cthis'

>w 7 ¢ h* 17 A
s[:] BAa_ 't "~ h v s[] A ‘thisis atest'
s[:: -1] r" - ha_ ’|s[t -1 A "tset a si s

: >] T <7 o8t h
[ 7 AbZch  Ah B 8 8 >h ! > >Si Y <Y g _AY ~h h | B 1 >h h S B
13213717 A ot ooet ¢ h >w Yo >) T <Y st - A
B o> T <Y o w A telK2Y A b h A " 6¢s’ > Ah
Tt h B A . >h L S>SW AL A >8 ¢ 1 . A 1t h A B~ BV 1
. |‘|>V—Vr|xv A (I‘hr JB/\ CW Ah’ II‘B‘lh(Iz "‘-..,,A 1
> h o> <yt A F o>" 87 " <h>]hAYS>SWA, A LA S B A
fSyé6ao s~ _Tw,s' A ">" c®
B~ _ton <<t > hy T >w YT R R S S
A A hT e s Y < st h h<<h w7
jh>r ¢ A > "1, A >8 h* ' >h > > " Fe o >i 7 <
f 26SNDHO + *h >8 h oo ¢ ,h<h’”h ©¢h' Ty h 1 h >
¢ ht agl LIOFasSeo +h 1t oh L B LT > . 0T
n]lh hAhyII-I‘ >W h B >i"<"‘Bl W "I l>"—"l"
-_F}\y-ﬁéédzélr) K - ‘_ W)BI _| Cow [ ) -M’h_/ll»{IBN>j,’h5/\“B‘”
' AYRSEO6&dz 0O <v ' _~ 18 T oh ST U h>Hh <xhATSHCh <>
7 o CT LB A Th "o E O2dzy (i 6adz 0 L .
- >] T <7 T ho o
e haA_ " ¢h A h = >' >h | A > V<Y s " h I a8 ht
- ~Yht' 8 'Ch >~ Y B Ah Chee > v P v Sswai oty h
bf ~ 7+ h>>h 0" > hO0b ®NELE I @SEB Y, e
m' h Lt h o> ¢ ht : A B! >) T <Y T A . '
Lth L Ty B > h >j] T <Y st 7N <’ h > B i A >

t



Lth o oty AL 22AY060 BEA_ A Rt Tt s h >t h

hh i s+ hboaLX AGObZbo s~ ' _“w,s' ¢GUhds ¢i s ¢. 483

s w5 BEN EEKDY & TANS

n-"'""<w™aAX TR, A >wET T B <wa T Tt LT >SWAYT
Che o cht A0 NIagAGKOO Sh' SYyRAgAGKOUO " h wcea |7
h<<.A h he " A h~" A hT L FENRLIOOS L RENRLIOG SN
(W< = ' >v 7, v S A ENRYEIE -0 D T EBI VMY SY A
Sw 1Y F2NXIGOOXT st T wTYA_h 4 AR>St O v AT >h
133.l5<5 oW
B _s<s _w  42LISNIG2NRO TSk kal tRGK2Y . s AnT ST ST 70
/\{‘h‘>' _'>_/\q;) rh‘s _B<B‘_"I 5)h’>'y|s_h‘ B v
=~ h "~ h 1 B w A h h =~ _ W<B ' >h (0) K j h > ¢ w“ hC’h‘_">J"’__‘"’<.‘|s"” o !
FYX KX KKZX %X fFFpO _°_ > 16¢7v v¢v (/I T3T HIZ f3X
h/\h‘B“Trzo’[‘!‘zpthrbz (.‘h‘_l ¢ h ¢ oLt e _E<E W e
s < _h ‘)/_2‘[:]_0'([)_ hrl‘ ho Wy >pa ¢h 0~ h B <B A h
60AUGSAAS 2LISNI G2NAROE ~* - Y s, h 7>ty YA ht e
{‘h{'Q" hah~—h A= h*ow I < I I h‘_v" h/\"ﬂ‘“‘/\ Vo
~00A0GHAAS Dbhe¢osx ¢h* ¢ h o _E<E T W >s _h 0T
>t5_h_"“'0cp B _B<B‘_WI h‘_"’ ""‘>"“"",/\_hl
< a1 hTuvo g
1.34.n¢ ., h s
NG, T hT OSELINBaaAz2yo & aht ¢ htow AN _ b to LT
B ¢ f 5“ > Y B A h h“’_t5<“’/\_hl h = _h‘s wo
oh Cest oty oz 1< Coon ey X <7 e T 0y A<AD MmN
-~ h h 8" 1 >hy ' -~ h f _h ! 0 F E b p h"’_t5<t5’ h s
<Y1 ¢ w¢ 7 h "" 5“‘_’w,5‘ _‘>" _""‘ 0221 ¢
oY o4t s hah>wAs bt ot >z by Y« h' “h " hp K" 850D
h ¢ Y <~ oy N 1 ¢ B C s w AT ¢ h A A B - "_5 h _'_h
LNBOSRSYOS ¢h' L aagOAFGA@GAGROET ' ~- ' chcc
" Y <<h T <Y _s<5‘_w'¢)
1.7 he < 0 hT po@ERYE>hT heTYy ethhy g oA 0 Y owot [
B ¢ il E . AND
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>>> # J39dedUsayd Usailiy YalUsgd
>>>2+3%4

14

>>>101//3

3

>>> # seosayd UsalyyYaUsgd

>>>7>5

True

>>> not (3 == 3)

False

>>> # Koty YaUsd U eUUUbadUyd
>>>x =10

>>>x +=1

>>> X

11

>>> # Koty yYaUsd €U GgebsastlUsyyd
>>> "Hello " + "world!"

‘Hello world!"

>>>"Hello " * 3

'Hello Hello Hello

r ®32¢l "~ > _ " ¢ w ¢ h h<<s ¢, hTes O

1.35.n " 74T KkwvVv T

cE 8’ R L84 7 >SWA, A h = TN

LB LY >wAaAh h - A S B Yy

S>>t 7Y 0 aiN» & AyLdziouv >-°

Ay Lldziobn- s AY>hY HBO® n~ "L

hAh>wAaA™A ht e 181 >wAaAahS

cE WwWvY 17 - hJ>h_"‘V'5 _h‘ S B

LINAyGoo >° 7 " & Ah  Ls Lt " Y <«<h

h hC_" h 5 B A _ -~ h w Bt ¢ h* -

6.h hc - h s >h sy B
> T <7 et w YA " A B>, hoAY

T A . ’ " >8 _h T YT

1.7 het <y h ~p @330 >hh "¢¥_ [ 'Chhy A _

A AYLzioo Sht LINAYyGOO ®

' <V—VEH’ h

- N -

6adl yRIFNR AyLzi0

ANE T . DE Y EYST

h“’_w<5‘>h s’ Ah
-, F3S ' Ayidod
AR LINR vy U

h v >h hy h

>w >h" . AQ)" TCht 3S

he Y WOt >

>>> name = 1in
ot 60 A3eelU: 7
>>> name

'?7a098d

>>> name = input()
?a09a6d

>>> name

'?7a098d

>>> name = input(" ot 03 aee"P
ot GHseeDascd

>>> name

'?7a098d
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>>> age = int(input(" ot G §asae:a)
ot 0 §esa:@W

>>> age

20

>>> print("2025", "12", "31", sep=" -
2025-12-31

>>> print("Loading", end="...")

Loading...>>> print("OK")

OK

r ®33¢n’ -~ "+ 7, ¢h wv Ty " >_AOD

1_4_r1/\_"<wl B_‘<VJ"I ¢ h B_h/\h<l".

B i h 'Cwl {V>WI B<WJ‘V‘ ""I B/\'I ""J’h>>h_vl
adrasSySyidao <h v sA_T<w s~ haAh<cr v SNBLISGADG
<Y OA_hr  swe o s AT H029RAT AR Y 4 SE LINE
2LISNF G2NO . >, " E AT O2yRAUGAZ2Y Stas ez ¢h*_
odmn ¢ h R AL 17> o hpa o> v 0 0 ST T
B/\_"_"‘Lhz Yo jh“C‘WI B/\_V<WI B_h/\h<“l. E > A h?
4" ¢h Y >t h At e “h " h>wAasb" h<r " 5 ¢ht '
B~ h aAh<' ! - h A, B ‘_"'ls’h >‘h| hC"h</\"_“‘¢’5h“>w"/\"4‘
(iterable).

141. & 8 A_ " <" g7 < AT

CE 5/\_"<" B_‘<VJ"I AT B_'_'W_B' _‘/\ 5‘.‘_W<t5" B A
h“’_’>“'l >'h. <"J‘¢"I ‘/\‘"C"(D B/\‘ A" e h
>" <Y ¢ ¢ _ 41" ¢hy 4‘h,"'|5_'¢h - h h &8 AN E > & 1"_"/\5 t é
BA_V<W‘ - J "QV/\_h' ‘_V B S B~ 7 T B |7 B Vl"l
AT AT T T e T W A t@dK2y 1saA hT
>w T o A_hv'o o 1< h o

E 1 BAT GO "/\_hv' _'. 5/\_"<"‘ AT 'h"’“‘hyu_h‘ ‘_

i f <ﬁgsdeaq°1>”:
<g @68 UsUgoaL 3 1>
el if <dgsdead2>:

<g @898 UsUesaL3 2>

<g @890 UsUsat 3 n>
cE b6 ¢ W< B ! ve " Ah > B A h -~ st ! ! F AT
_" h/\_"_"‘*" >~ <Y ¢ ls/\_"<_/\ ¢ h* ' L 7 > _B'>h_’yl
kA h-> _ “>tts’ . Cchtasz " B@_ hE wsh (NSRS hy
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B~ h Ah<h>j hAEHB h * 1 " hyg Y, v ¢h sw , 7 A h i B B AL
B Ah <<h¢_‘¢w b (03 -~ h V' els“ejf) §f‘X:E "8 A V_>"/\J "whe, 81 h,
h s~ *j h~h h - ¥ ¢ <B ' >SBE AL A AU S O AT B AL 7 Stas s A
_r - Y oY >SB AB A‘"¢B 1 8 A B’/\h' h<"" CD]_B
B A Y <_- A h- V<l Cw! B L YSAP g8 L mot
¢ h ¢ _ ¢ h * ~ y B ! - Y ' h B A Yo" h A" ¢ B B ¢ h * B > <7 ¢
NAh ~h his* 1 >h =~ LTS T @4l O T AT BA LT kWL R Fho
h ¢ w h ¥~ j h*t > h - MY N, " ! ¢ ht B >, h A’y " AN
uJ € _hU¢ BA ~ n _I Bl hJBl _IA _l>ll MT _ _B 3
_r>|| - v ,{,/\B‘ v _"II"__I_“’BS—_Q"<(B’ h ¢t v>—vA’vv 1 A
grade = int (input ("A s G Yo bW £(§-20):" )
if grade < O or grade > 20:
print ("zdyoagdebUdce"gi
elif grade < 10: .
print ("] " e Ug'ea U
elif grade < 18: .
print ("A"  sUg'ga U
else : o
print ("0} s 0"y U
[ ®A4IgN AN~ h " h st u>h > ' A sA_ " <" AFTXSEATXStasSvyo
(" h B AT <" AF > 8 A i ¢ h Sw " h R > <"
ST e T Y A _h <B1 " >EAh 8>, ., <8 >wAh AT O)/éél.'léﬁa AT
hv'® < a ' T<<h T <A T AN @25 7T >wjpthht At AT
B VB hy B * h A ! fB > ¢ h h [ A h >B 1 h <« B ! ¥ b
h ! h h Aws>Y b N ! h A Bt h foB fB >Y ¢ h h
B>, haAt " _ 87 Y >S"A >h E<Woédno ” hAaws>~ 8’ Ah
temperature = float (input (" A9 G Yo UUU Ud dUjecap))Udal (AC):
i U Byeadag (km/ h):

if temperature > O } . } .
print ("¢ dU}Jeeoa) UlaU UasUs “~ Y3y U
if wind_speed < 30: . . . o ) . . .
print (" Bs UGdg3sdealUd Uas3sUs oaUUYaadaUd 0o05U g)y Uady;sU i

else :
print ("¢ y3UUGd Ueg Usyeegg )UasUs gydae.

wind_speed = float (input (" As G Yo UOUU Uds UUci UqU
i

Us edquys.

n

else :
print ("¢ dUyecoay UdalU UasUs )" sgai cUcdae.
rg[).4.2cj‘h’h{5'1>h ¢ _ 41 " ¢h > B B>, . <8 >WASB AT O
1.42. [ " ho v ¢ o< " AT
B “hy'e B <8 " AT s wTos ' s>
L w YA h >’ h s h Ah <> 1 h S B v h -~ W o< B > h
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~

<Usegel> if <lgsdead> else <Usge2>
BA 1 AC "G h—V_!>l£B’ . ¢N\HZSZ 1 Wq, h 1 K -t
F_‘>"H5(D B _ lh{lqll _B<B _lll . 1 I>V—V!B’_hl
V<" C <" 7 h >~ <7 ¢ EA T <_ AT > h<<T a1l ¢ hps -y A
1 YA Cr_g)_|4.3¢hh ¥ " hy B h w A h ~h " hyg "1 >h B , h " >Y 1"
B " Y ha B w A h A h ¢ w” h Y ¢ ht S B > " h 1 h >>n" ¢ _ 1 ¢ h h
gfe "' .n S _' > _hji<t " NBadzZ io
X = int (input ("AeuYoUUU y3Us ))U;edsh !
result = "0y Us"giff x %2 == 0 else "BU; sUUR[J
print (result )
rgpl4.3cj'h’h{5'1>h > 8 R ot hyp t© B < " AF o
143. &€ s A_ " <" YI G0OK
e ¢¥A_ <" YIFIIOKE <™~ "'’ Y >' _ haAtCo> o <1 >
LI GGSNY YFGOKAY3IOD n~ " _ " w- s YA wcsl ., >'h o
B ¢ W< B ! ¥ h A ot ey >7 < YjiSh “B'AC " < AA 'hoyh! BB A
S &wew 17 YFGOKT he Y <Y Y Y >EA' hT U AT Y By
Ol asz ¢ h* B >"h h = _' YooY oK e 'y B w A h - ‘_ -
h <<h B Ah -y ‘ Lho Ay CYh Ty BT T BT SAThAT h = <w
LEL T >SWAL AT T, < ' h oy . S
L _oTA q@MATIRC T Ry ht >R hTcn oY OK
1 *hyg Y, " ¢Ch > B h - - h -y -~ h LT A 1 BV'H h -
T <<h T <o A " >N T SR - T T T B AL 7 g <8
ha_ > >, v 8§38 s >'h 1 Y>" AFD 1 AT - hoA
S0 o >" A >h ZnaAatth>se Tt S>sw S hno
day = input ("Ks Yo W&G ;"0)
matchday )
case qJUgUy;U" .
print (") jee UbuUe)e YuUJd"
case "E‘?‘bbLjUG"ZFg;eUae"
print (" EUbbUUeBoai) sUag"
case _ : )
print ("AsusYeUuq)qsyJU”
rgD.4.4QJ'h’h15'-'>h > B _ A BEA_ T <" hn ot T t [ - i - A YIiOK®
144 . nA_ " <w 87 hAbh <t 0
K 5/\_"<W B~ h Ah<' | 5"_ w - Y A YA 5¢_W<5 ! B
' 4+ 4T >w s~ hAh<ro A teOK2Y s ARt A
-~ h " w, 8" St <Y BT T wy Y 5/\h<<h¢_"¢w“zé'a'g,y‘SN‘Iﬁaﬂ
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KA . >h _ >wAas AR "t dYEFLIOOE FAEGSNDBOI &dzyd

1441 & 8 A_ ~“ <" GKATS

CE BA V<ll éKAtS . I‘I>V—VIH’_hl th _lA B_h/\h<'_

AL "G _h'h>W/\B' h<|‘uI é¢N\HZSO¢ E “A‘uqu h vt~
h-> ">t . ClLtasSzy ' s~ haAh<' Sh Asht Sh AVyiss hs' @ ‘g
Sfass v >S" <Y ¢ v ooy ooy B S B <8 h * : h A E = h
L he -8 >Ssw', sA_“<" JNBI1®
@ T A_hve ot sA_ <t gKAES sooaht e <y
while <l0gsdead>:

<g a&6d8 UszUsga&L 3>
[else:

<g @88 UszUgalL 3>]
1_"/\ ¢ _ 1 " ¢h rq)p ‘h"’“‘hys_h‘ w A h “h ~ h gy B "1 >h .
h¢w-’  h*~ h mv o s ¢ h ~ - 1~ h>s>h S Y <Yy B > ho
A st b o @ >8_hi<t v (G2GFE a7 vae
qhiB B—h/\h<|'| 1 ’W*V h l>|| 1 >|5 h]<| n 7\(
>w v ' AL "mCo 7\ 1__I-' y‘ A h 1 A B LB ‘{ulq)rh‘-l '
>" <7 StasSy s ¢ " Yh"Yswgch A>Sh B T
n=int (input (" AsGYoUUU y3Us d0OUsdHh Ueayy Usas: "
i =1
total =0
while i <= n:

total += i

i +=1
else: o

print ("€¢e¥Yd) @ s llUsald Usg total )
[ ®A5¢f h " hes o >h > ' A sA_ " <" GgKAfSO
1442 & s A_ 7 <" F2NJ
G B/\_"<" '-F2N\]""‘>"“"t5’_h‘ 1 ' h _'/\ B'h/\h<"_'(

Yt .8 7 h A N A hA_ " S8 >wAY OAGSNI of

h“’_w<5‘>h _‘. “Ah,-l‘l. N\].yagéocpylss_hh/\_‘k‘u<"'1‘$
! F2NJ L °h w o, B ' 1 *hyg Y, " ¢Ch h ¥t .8 h > h h ¢ Y <«
S - Y B - ¥ ht " g t ¢ h A h AY 1 B K h t h - St 38> -
ChAYA"ChYT 1" <hy™ | AN Y <"ANGNBI{® ~ 6 >8 ' A 8
& A_hv! - BA_T <" F2NJ e’ Aaht roho <Y oy
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for< ¢ UUU b sdnieerable>:
<¢ ocbs Us &1 3
[else:
<g @89 UsUgsal 3>]

1_V/\ ¢ _ 1 “ ¢h rQ)C ‘h"’“‘hys_h‘ w A h ~h " hy "1 >h .
h ¢ w h v~ h 700 s ¢ ht Y -t h >>h T Y <Y1y Bt T h
At h "y hyt Y oYt A ho o AR T NF YRS
_'>_ACD|’h_h A B ¢ W< B ! _V ¢ _ 41 " ¢nh ! >B_hj<'_"
_" y'q;ru_h _'/\ YV geY € o« . ! _'. B‘h/\h<','lz BC_B<
B < ¢ h"’_W<5‘>hcp

n =int (input (" A2 GYo0OUU y3Us dUUs3dfHh Usyy Use: "

total =0
for i in range (1, n + 1):

total += i
else : o

print ("¢eYdy) 6o (lkald Do total )
[ ®46¢gf h " h i1 0 >h > ' A A _ " <' F2Z2ND
V.8 _"¢h > ' " ART 0 N}FY3IS60 hviys't o oAb sE
- -v‘ NJYHSZ _v oy =~ h "~ h 1 8" {'hivquwl _t>WI
B AhY N}y3ISoaidz2Llsz -~ Thyidh T BT >ws T hTTRt o ATh g Tw
NFy3SoadlNIGzE ad2L) " Nry3aSoadl NIz adz2L3 adsSL:
Co>T 87 t<hs>sjihAt>sAYY Sh Y 3G8L) Y i">h >8 hj Y«
_t>w o oM WL NI WESEMET mMnaX HO " hhRhuoer Y R ot Y h

1443 ' s A_"<w  GNBF{] ¢h* O2yiGAydzS

B ' 8 Aoredk < Whghntinue . C " T T >T T T T oA bt 0t h YA WS T
B'h/\h<\}vhirle'¢,hfd®0d)breaki'hc"_*" h > * h _'/\ BG_W<|5" _'
> h w8 hF Y U BEA_ T <" >continle 1B A>T 7 Sh "y @
A B - haAabh<' ' ¥ h <<h Th " h<y’ " 8" T R . A
| A BT >8 A" B~ haAah<' ' O B BA_ T <w h
* >~ " Y " h A B~ h Ah <" B, A B Y ¢ > W A B 1 "_
1_"/\ Cr_g)_|4_7‘¢hh"’“‘hyt5_h‘ w A h ~h ~hyg "1 >h P@_4_8_'/\ 5 A
‘h"’“‘hyu_h‘ w A h “h " h | 8"'1 >h S B A AT <" ()gy(])\
s >h oy bt >t <t > _hj <" " A <hjs® A TS
B'h/\h<",|5" “" ‘ h s>)h/\'yh/\"_,'/\_hls/\k"‘j>|5’_/\'hl BQN
Thohgrsta>h o> A O2YUAYdS C_haA >t >s _h
EA_ <" LINAYG €ht ' s-hah<t ot S ABL,CYyE _h' > ' A
Vo St Y h v v 5~ 0 h - M v T p ®
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for i in range (1, 10):

if i == b5:

break

print (i)
[ ®47¢f h " hi1 s 1 >h s~ hAh<' > 8 ()NB|-‘1¢
for i in range (1, 6):

if i %2 == 0:

continue

print (i)
[ @A48¢f h " his 1 >h s~ haAh <t >s 02y GAydzsSo
15.0 . Ah " " s
Br “Ah'_""f'l C'):Fdzy-(‘ju}\zy-él') " Ahl _>">h_h q_{lqh
w A h s Y ¥ - M| h > >h ¥ ¢ h > Y ¥ A A h ¢ h <
r Y h ¥ B ' ¢ h ' 'S5’ h -y E > Ah (5"&?&_@2 L\]%U‘q,)>c£+¢/\<h" >'y
ANE T 2 ' g ¢ W< B ! >"'h AR ! ' 1 A B h t S B
~ h B AY W Bt b r *h A R ! ! > - Y B A h 1w, B h * Bt
B A Y o< w ¢ ht A h B "t Yoww kLt heht slchwaAwAh B AL B !
E JB/\'Q" >V')|| ~ ~ t >v >'h /\h’ N B’/\h‘
def Hs3eeU_GgsyYyUdidqd(eadUU_" Uy Uey U0y ¥vs3):

UOsUsayd

[return U eUyaUleU]
G L’ll‘l /\h "‘5'/\ ch:r h 1 N ..l..l,h,"z IA (“h
¢ _ 41 " ¢h - v B~ ' < B w A h - j <«' >h B ¢ Y <! ls"q) B
1 " h > "~ h h * B >t ¢ B h v Yji <" >h hq) 0'5 " h g *h¢ h
B~ ' S w ¥ - v - Yji <" >h h TR A B -~ h ¢ _ h = < h _ [
qhi’ h hl ’{ /\h " ] N I>h l(:‘ll hA E>B _—l 1 C
- Vi <' >h . AND® NAN - h h =~ < v L, 8<T hEhARY S8 AE >
Lt ot s ¢ h h <<h i1 w A YT YyYY A h' C g St ¢ ' y
e - Y1 7 h >>h v " P
1_"/\ Cr_cp__5_1¢'hh"’“'hy"/\_h‘ 1 ¥ -~ h h45’1>h_h h = < _ A
LINAY G @WINBSGAYyIousS tw.s h* T LY >t h s o
¥ _>h ! > ' h B A Yo" B ¢ T, ! >S' A > h ¥ ¢ h
calDdzft + G SPF NBlFoov +w.s _h* A -
e ‘VJ‘/\’V‘Z T Y <Y1 2y B¢ _" B >] hy A _" M Y
he~ <> Y A 7 v sy ST .mtth T A LN I NE S
‘_" 1 B v’ Sw e Y h Ah ‘B ll ¥ >5_h|<' "y ' _e>.. -~
wos > Tt ot B AT <" NBGAINY ' A LINR Y
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# KFgsyvYyUdiod "eg uUUs U sGUpyiGUs Usce
def print_greeting ( name):

print (f " 0 Us U ihame!" {)

# Fgs3yYyUdiodd "eg U sGUpyiUs e9U Usce
def calculate_area (length , width ):

area = length * width

return  area

# Teeld GgayvyUdadd sg U3 U 90UyyiUs Usce

print_greeting ("zUyogU#% GUsU Geg zUjaU!

# Teeld GgsyYyUdidd "eg tUs U s0UyyilUs Usecse oaUs UsydUC
result = print_greeting  ("Aavy 8)d # GU s e g/ >y 8 q

print ("] e Uyoal(edsut ) #) e Uy o UNoseU

# T owelidg 3 Y Udoalcudite_area()
area = calculate_area (45, 3.2)

print (f" ¢ele bUUBa3 oarea} Ue") # gaUecebUUBfasthdd Ue.

r ©51¢ " " > 77 ¢ h <" st L E ., A D
1_5_1.J'h'h>|5_"" ¢ h "”‘>h_h “/\h’_"‘s,/\
rth COAR YA T T s o >- Y 7B A h L w., s _h
6L N YSGSNBRO -7, Y ~¢evo Y s’ AR AR <t T T
St os>h CoAh S vt th A SRBATT LT h S
A C< > h YA N L o _>w - LA A
(arguments).
1. ~“hohoeostas®52 T AR TeThe OSt QaAdz&A YT KNBYKSAGOU
h - i h >~ [s <" B ) h 5~ uh s8Ah @ | _ A 77
- h h >8 sy B A _ ! AW B ' h ' S B hij < om O s AN
C<" v d_hT O K> Ah T ¢ h - ' Y oht s M N
AR o
# Byoslehd GgayYyUdidd U0 1 "~ UypyvyeOUy @
def celsius_to_fahrenheit (celsius ):
fahrenheit = (celsius * 9/ 5) + 32

return  fahrenheit

c=00 # UUjeeoy U0aU GU bUdesid TUalaeg
# FTeoelUsd Ugs3yY; Udidd

templ = celsius_to_fahrenheit (¢) # yyo0GeU0: O

temp2 = celsius_to_fahrenheit (100) # y ) o G:400

print (f " OAC temp} AD" # OAC = 32.0AF

print (f " 100ACemp2}{APD" # 100AC = 212.0AF

[ ©52¢y . Ah "~ " > h oo B S¥Y ¢ h>' _ A h- sy re<" >~

24



152. n" ' ° T " >h T T A T AN "B

K A h _" B _'/\ t UKQY ‘h/\_h B Tt _ w ¥ A > " h
1 8 A g~ ° } w o, B ' h ¢ h =YY" h >3 > B YA BEA T <"
‘/\"">W/\" > "' h “/\h’_"' A h B“‘_"\yj,h’/\ts“ts’i‘h
ThCA st >h o P®E3AT T 4t S oAb OANDE SYLINR LISNI A Sa

import math

def circle_properties (radius ):
area = math. * radius ** 2
circumference = 2 * math. * radius
diameter = 2 * radius
return  diameter, circumference , area
diam, circum, area ) = circle_properties (5)o ;
print (" P9 Y e ULOJ{” digm :.2f}" ) # oo Y§ UUjLOng
print (" YU} ae UL @rcum :.2f}" ) # BU} ae ULglezd
print (f"Astl‘J{haea:.Zf}" ) # Ke bUGTBHL
[ ®53¢y . Ah "~ T B0 T w, s o _'>w o
153. 8  ° > >h h Cw o ¢ h YAY >h Y swAh Yo Y soh h
1. N teuK2y - h R S - ¢~ h>>h ¥ n YO
T 8~ >~ >h _h fwtor oLJﬂé‘Au)\ZYbfh hNBdYSydaoyY v~ a_nh
_ 1 N /\ h 4 _ 1 N ] > B J h ] _ 1 A B t 4 h B > , h A t " _ ~
"__' ‘h’h>5_’“z _" 1 B _5"’ ‘_' 1l B _5" N ORMENOR
f B~ " >h _ he <wwvis', AA 0]7S@62NR I NHdzYSydaos " h<x<
(named arguments)f A s 7" T >h ' <_As _ht o T A >E Y AT
6" d. ® fSYyIFIKIManOd | _''A ~8° " 0 hoomyo e
B_',BhyB' _IAhA_“_v"_"" _V q)
B 1 ¥ ) - >- 7 7Y A AN Al h > 7 A Y S S (
> ’ >h h *w>® STt u Y A _hv o A [TB4TShhT Y St Xwhay sA bty
~h "~ hy 8B"' 2 >h C <" B, AN /\h’_"' > B oo >h_ fwot ¢
def calculate_rectangle area (length , width ):
return  length * width
rl = calculate_rectangle_area (10, 20) #cjale WHWdd -
r2 = calculate_rectangle_area (length =10, width =20) # s3e8e UU»o e ya ing uuu
r3 = calculate_rectangle_area (width =20, length =10) # 83 ee¢ UUs leyalle UUU
r4 = calculate_rectangle_area (

10, width =10
) # Ggs3lugUlehd 6y o0e¥YUxys dyiddd oaUs 836eUUsleys¥ys a6y} 9
print (f{ r1=}{ r2=}{ r3=}{ rd=}") #rl=200, r2=200, r3=200, r4=100
[ ®54cs "~ >h _h “w* ' €h' YA >h ' >wah Y7’ >h_ ho
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EA ¢h A A St T A B . AT AT >h ot T sw AL A

- - , - -

,he>h {8y GFEONNBNY LRa&AGAZ2YLFE | NBdzYSyia F2tft25
_'V'JV’>B/\V ~h ~h gy s*'1 >h h A 5“‘5"V’_h/\ >

calculate_recangle area(length=10, 20).

1.5.4.I,vh"5 0w ~h "~ h >8 oot
rh_h _'/\ C <" ! _ A A h _" [ A Yot -~ h h>|5_ Yot

>S" <7, Y AY 5’_5 A h s > A h? ""h"ts_‘ﬁ‘WQ) m‘h
TS T Ch Tt s wAY ' >" O6RSTFI dA @I-fdzél')"“>h:",tb>“'
1.7 ~h hues up®55 " AL L Sh OFfOdA F GSYAYyiSNBadoso
£t howaAh G h<h T éLJNJ\)/O)\LJI-fL')Z -0 e Y NI GSOx w
002YLRdzy RUFNBIljdzSydeuvd s<¢¥ v Thohss YU T T <A
SO Y CH S WA _‘>W _" "”y"/\_h' ‘_'/\ B~ " ¢ B , h <’
Ah  C <ttt > f>h Y <h ot YA A > T ¢ 6,
qh_h _IA q<|l 1 _l /\h _I 1 z lh >—<| [ /\ >
def calculate_interest (principal , rate =0.05, time =1, compound_frequency =1):

amount = principal * (1 + rate / compound frequency ) **
(compound_frequency * time )

interest = amount - principal

return  round (interest , 2)

# default Useyd: U sURese 5%, 1 yUsd, UUelsU UGU)eccocE
interestl = calculate_interest (1000)
print (" ¢ h @ g{sinterestl } U) # hRhaweoa50. 04

# YyelUyecieysld Useyd: U osaURhosas 8%, 2 yUd, UUetsU O¢

interest2 = calculate_interest (1000, rate =0.08 , time =2)

print (" ¢ h @ g{sinterest2 } U) # hHRhoB9166. 440U

r9D-5-5C1‘/\h'_' o > B -7 Y ¢ h Yo >WAE _' >wo “"‘>h_‘/\q>

15517  Ah "~ "t > B >  hj <' B ¥ ' >h . A
1_'AtéﬁK2y‘ +Lt>t T o oA ot LA >80 > h o<t
¥ Y >h h > B hj <! ¥ P <L > Y B A h B > A h? B
” >h _h 01 9FrNBaovd 1 _"'n -~ - T8 T A A
B < B " FF(D q)h - w " oB ! A h ' s Bt LB ¢ h A
¥ > h h fw ! [ A h I NHa&az:= B A _ 1 h h > B hj <! ¥
Mmoo TXo_h YA >h b P NBHA ThS>STTEFNBa AT AT T SIw T
YA >h h ' Cow ' ~ (D

26



1551 B’ >h h 77 F I NHa
E [ T ' FIN\Hé 5—!_ w - B _'/\ B‘W<'¢ 1 . " t
_rvq-h(vr: _5) _VA ~ € >l _ [@.5.62_ [ 1 qj\hn;] l
YeYTFdzyOGA2y 60 >~ s> U S b
- hery< Y A 7 A 770 > ! O
def my_function (* args ): o

print (f* Aae (ddf{lehs(args )} 61 aleYJuUU

for i, arg in enumerate (args ):

print (' V) sddid:{ arg} , end="")

print ("\n")
my_function () #0 e) aleUUU
my_function (1) #1 hHy sue U o
my_function (1, 2, 3) #3 ) aleUUU o
my_function ("a", "b", "¢", "d") #4 g8) aleUUU
[ ©56¢, . Ah " > 8 Tt >h 7T F I NHa®
E 8¢ wcs ' T - Yo h>pth_ ‘ h T oh h ve" A vy
KaoeldddaUs 0 ejalCeUUU
KeelddGUs 1 ejadeUUU
yyoteU 0: 1
KeelddaUs 3 ejaleUUU 3
yiotGeU 0: 1 yrpoleU 1 2 y19o0cs 2 3
KeelddGUs 4 ejyaleUUU 3 3
yjyoteU 0: a yyos0eU 1: b yyposleU 2 c yyJ90sU 3 d
nogNn v L7 C<" o A AR T Lw, s ht > hj <t o< N
1552 & >h h 77 FF1ol NBa
(E n 1 FF1ﬂI N\Hé B—l_ W—B! _l A B W<l(;‘_l n ]
TSy e he Yo B R U > ! AR ® [ 16l
h - y B ]! _v >V’)|| Z¢<"!l)|’Y!D.5._7">“‘I']l¢‘h'1_'v"_hY@qJ"Fd2y'
> Y B A D C <' * B’ > B ¢ h AwAh S w A h " - _B'h YA
(<" 1LY _'>"n .7 196 NHaO®
def my_function (** kwargs ): o . o

print (f " Aawe (ddlénU(kwafgs)} @3ce UUsley3U )g)yalieUUU

for key, value in kwargs .items ():

print (f{ key}:{ wvalue }")

my_functon () #0 e ateUU0U )
my_function (name=" ?ae9gd# 1 esesUUsusyse f]JngL:l
my_function (name="z U] &,Uage= 30) #2 e38¢ UUstGeyaie UUU
my_function  ( city "tx‘?‘s 3'5, 3country ="GR", population =115000) #3 63 G|
[ ®57¢y . AR ' >s Y S shoh S~ Er{glNBAOD
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E WV 1Y -y ‘ h ~h > h [, * B’ Ch_h /\B¢_W<s ' ‘ h B
KeeliddiUs 0 83ceUUsleysU ejaleUUU
KaoelddiUs 1 e3c6eUUslieysU 6)JalieUUU
name: ?aasd o 5 oo
KoelddqidUs 2 e3eeUUsideysU 6jpaleUUU
name: zUjpau
age: 30 5 5 L
KoeldddUs 3 e3eeUUsdeysU gjaleUUU
city: t¥y¥ssoszU
country: GR
population: 115000
HQ)CNVV 1 . B¢ W<sr‘gp.'5l7l_ 7 ¢ _ 1 ¢ h
1553 rha" A 2t h AL _h > FNBaxz 14l NBaz fl NHa ¢h
1 "h LY A ShATAE T Y e ! teliK2y
Y >h _h w3y YAY>h t swah ¥ >h hy Fl NBa ¢h°’
rh_h _V/\ e ' > /\h _" B1-/\Y
T g+ ~hoh>se 7 pElgFNBAZ hAa Ao Y AY T T wT s
rh_h _IA (.‘<|| 1 /\h _II B./\Y
T 40 "7t >n ot wr o6 NBaO ECOAN ] ¢ v A _h
T 1% Ah > " h’ hs>w Y~ > h " fFl NBaz
B AN 141 NHa o
B ¢_4r_§]__5_8t5"{|5‘¢/\ B " _" ~h " h =~ h A, ¢ h A A B S w o, ¥
- v - _ > B - Y1 "B >S'" AB " h B A -ty B t 9

# def f1(**kwargs, X): # SyntaxError: invalid syntax
# print(f*"{kwargs=}, {x=}")

def f2 (x,
print

y):
(" x=hL{ y=}")

f2 (1, 2) #x=1,y=2

f2 (x=1, y=2) #x=1,y=2

f2 (1, y=2) #x=1,y=2

# f2(1, x=2) # TypeError: f2() got multiple values for argument 'x'

# f2(x=1, 2) # SyntaxError: positional argument follows keyword argument

def {3 (x,
print

*args , y, ** kwargs ):
(" x=1{ args =}, { y=){ kwargs =}")

f3(1, 2, 3, y=4, z=5, w=6) #x=1, args=(2, 3), y=4,
# kwargs={'z": 5, 'w": 6}

#13(1, 2, 3, 4, z=5, w=6) # TypeError: f3() missing 1 required
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# keyword - only argument: 'y’

r.1.58¢y . Ah - _ """ > " AL hT > o s>h oAt wr Y FFENHAazZ FF1l oIl
156.1 > " <7 8" T w B¢ > Lo AR .
BY O > Y <Y st T w B> : OR2O0AGNAYIEL v Ah:
Yooy B T B ' C < "/\_h' B _ T < h Bt h 1 1" ¢ h ¢ ht
AR _' ' S h >w > B fh _' 1 h >>sn" ¥ t J>"’<.‘, v hy
! o = R R2OaUGNARY3I 18 A 8 AL - B, "¢z
n. YA >'h AR "8 ' <h>j hoas R20O0adGNRyYy 3
KT Tw, st Y G > AT _E S>> TN, CG"Rdzy RSN® pPR2 (¢
dzy RSNEO2NBOIX L' <ha™ s "¢~  hahu A, 70 v 0y =Y
n~""<w Az ' C<nmtroo v oA e KSE LB > T >
7 BAT . >h . >wAY o o t>h T Yy themg T _"BI"U'éG;KZyK(Di(E"
I U T . Tt T j £ A 7 Tt > AT !
h¢‘<v“v h ="~ h " >h ¢ _ 1 " ¢h ,h’/\s_h‘ _" -8t B, > B
_ Y2Rdz S YFiGKi <" TememrE" L >" 7 [.859). AN <' ., s h

>>> import math

>>> math.sqrt.__doc___
'Return the square root of x.'
>>> help(math.sqrt)

Help on built - in function sqgrt in module math:
sqrt(x, /)
Return the square root of x.
r.1.59¢n >. h adcstrings . Ah "~ " "8 . A
1. h o hrs tTiSShy rCd510 " 0 Ah T cdlculdtearea) 4+ * M docstring T T
B ¢ 7 ->ns' AN Pridt(calculate area__doc ).

import  math

def calculate_area (radius ):

return  math. * radius ** 2
print ( calculate_area . )
[ ®510¢cs " * ° > R2O&GNARyYy3 °~ Ah ' ¢h* s>, haA" ' Y @
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rh_h A B C W<t . ‘\JCH‘;">W/\V‘ ¢ _ 4" Chy

B>, h A’ ys RB '~ TwvIsLITTAN 7 T Tt L, > AT o >8 hj <
_l “Ah’_l‘l¢

3 eacgosltehd Usg UebUlci Ushd oioeacg uliseysdd Udd

Parameters: o .

radius (float): ¢ UsaUadJd et 29886 ¢g

Returns: . ~

float: ¢e6 UebUUR3 Uesg o8 @aaag.
neécn>.ha" "' _°  R20Q0&aGNAy3 +*h _ v+~ ahh~- > B fOdAFGSYl NBI o
157. &€ 8 A_ 7~ <" LJ- & a
rh_h _‘ * 110" h " B A ""J’h>>h_" >- Y 7B’ A h h A
h <« <h A h >' A B~ ' <81 B’ ! “Jj'h)"_"‘ ‘_>h_'l !
{ t h 1 4 1 ‘ B > 1 ~ A h q t q n ~ 4 ‘ ' 1 h h >V>|| ¢(f).5{_”¢¢h52, hJ<”f~
. AR vt Y ¢ht' hGY <Y tw’ ht h- A <wv' L
‘ ! Y —>h ! /\h ! ' f h >—<|'+L5a h ooy
11 " h " e Z‘¢B<B e I’] SETAY'T B ¢ _ALh® C‘h’q;j ‘r1">”"“"2“52’
>"<”¢ ¢_yptch ot XFI F2NE G6KAES - T ¢ _htoA
B Q_{r'gp.‘an_llz -t w, Bt ‘h’h{5’1>h_h """I _"\ LJ- & & d
def foo ():

pass

def bar (a_parameter , another_parameter ):

0
bar (1, 2)
age = 26
if age >= 18:
pass # UU ga&ae6 @8adqdUa Uy ohUU} U
else :
print (") 3ea9paed"”
rﬂD-5-11C1,’\h'_"““. > B C B A >~ <Y ¢ ¢ _ 1" ¢hy > B X ¢ ht > B LJ aao
1_5_8.1 A h 7 mtog ot >w * h B * A h 7 L
(Ité[j[(g)/"h’wlls' ! £ Ah _ ' v Yot s>Y >t h T A
15 h " IA - 7 - "lz ' N Ah’ T - v V”yB
K>, . <6 >waA' SySaidSR FdzyOlAzyo " s . !8°5¢" Y s AR
. P e >'.haA" > ¥ " _haA BT o >Y > Y0
! T B ¢ < Y h OB V. K -t ¢ 0 AR v S h <« <h



A T oh K > hj <

B - w - oB ! * A B 1 h > h ¥ > B ¥ B ) h <Y A

AN L 1" sty 1B h * B C A WY Ch ‘g °, "> hs "7t ¥ “Chh
h " AL WE h ' > B > h -0 > WAL T Y0 7 h>>h '
T > h AR '  >h _htp O~ S8 '] h<ccY A >Sw oh
1 - Tho Ryt p®51I2Y 0 S AR T ST [izﬁl-waJN\]\C)ééO T Tt w
‘/\h _u‘u lleél') —v‘ *'|\:>v—vr51 ‘_v‘, —v<vJ: >
7 Ss>wa'p b . - et c v = hssh o ¢h -~
total_price().
def total price (base_price , tax_rate ):

# UGyUU] sae GgsyYp Udqud: g eaeo2aecUs Ue (Ghy e

def tax (amount):

return amount * tax_rate

# osovld UGryUUyssed Ggsayy Udadd

tax_amount = tax (base_price )

return  base_price  + tax_amount
print ( total_price (100, 0.24)) #124.0
print ( total_price (50, 0.10)) #55.0
f®512cK > AR v Swih o cw c ahc g
159. n>i w<e " h > hj<' _A
K 7, s> w<s*h 530250 > _hi<' _ " hah, w e h
> B hj <! " B > Ah*® v h " ¢ h ! > Y B A h -y - B <h B
vy v e B >] wbs ' h ¥ ! ChY 7V iglme "y wjis>w we<'sh' @ ¢ h* ! > !
1591 [~ " Sw > hj <" _w
K" > B hj <! w - L > Y 1Y A h ! > W h T B >' h

Yoo v ¢ w > B hj <! w ¢ h >- Y A AD Loy sy oy ey
h Ah, > h YK >*' h Yoot gom S8  hj < " seYCh > B ' p Y SOMN
¢ h* ' s C w<pB ! e -7 Y2 7 h>>h ¥ ‘ h 4‘h¢"'|5’z
N I ¢ B¢ swAY '/\v>h > B h]<' n 1 8 A wo, B ° ~ t P 4
1 AN cr_@5.13¢rh ¥ Y hy B h t W A h ~h > h | 8B*' 1 >h Ty ! > B
St oAb o INBSG60d B T tshAast >t s
DAL | I L B h - ' = g ' h h Ah Y h ' B € ! ' A D
h 87 >h ’ Bt A B ¢ W< B ! ¥ - Yo h > >h ¥ (0)
def greet ():

message = "Hello, world!" # Ug 99e eUUUbadqUe
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print (message) # Ue soe eU0UUbadUe

greet () #ok
print (message) # Error: NameError: name 'message’ is not defined

r ®513¢f h " he "0 >h >y Y7o > hj <t "D

1592 ph" "<t Cw > hj <t oW
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>' h AR ! 'y _ _ B ' >B_hj<'_" - w -~ B " A h 1 ' <., ‘B
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1. ~hohis g pm514y 0 SSAOKMIMYISYNI GS s Ant  cht Yoo

Sy o oA o 02y @SNIipd2ypwdzaRe0 T S
oo oah o dZlRFGSYNYT GS60 A m Y T Y AL
L"<. Y Y >wS R AR vt s hj <t " SEQOKFY3ISYNI
t"<, 0 s SEOKFY3ASYNFGS saA_ 0 ah T

> _ hj <' " ¢t YT Yt hyg"cTY s haAhtow st Csoh

exchange_rate.

# oUdeo=xdldlUbadUe
exchange_rate = 115 #EUR ->USD

def convert to usd (amount_eur ):
return amount_eur * exchange_rate

def update_rate (new_rate ): 5
global exchange_rate # 1y Wdg Y} eUs
exchange_rate = new_rate

print (f'{ convert_to_usd (50):2f}" ) #57.50

update_rate (1.2)

print (f'{ convert_to_usd (50):2f}" ) #60.00
q "

[ ©514¢f h " h e " 4 >h >8  ¢h*' " < > hj <' " @
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B"_B"CWI c')B>),<H‘>W/\B|0 “/\h’_"‘s"q) ;S_h/\ > " h
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shopping_cart  ():

G201 f A h >

60U L' <-As_hto, y2yt 20t @

total =0 # UsvyUU; e 88UDb ad 88l sadd_items()

def add items (prices ):
nonlocal  total # 0 o0y Us Ujae’ @
for price in prices
total += price
print (f'+{ price }, 3y ali 3¢ §tetal }")

add_items ([ 10, 25, 5])
print (' ¢ Uao &R 3 ag:daotal }")

shopping_cart ()
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def square (Xx):
return X** 2

print (square (5)) #25
a = (lambda x: x** 2)( 5)
print (a) #25

f = lambda x: x**2

print (f(5)) #25

[ ®516¢f h " h 1 s 1 >h  >¥ <h>gph = Abh” " s @

B <h>ynh oAb ot A e S T AN

“41h’ s h " hA h-h® s> hr ' =h v, > h oA T >

sy 0 s RSFO OB BT AN AT RV > w ASK AMPK SN,

2NRSNJ FdzyOliA2yaos +' <hy™ =~  AhZ "m0 =Y 0 pw, YA

a2NISROVE YAYyoU0uE YFEo6UD > ' " ">h {188 18 _w_~"'5s

YA s Ty Vo 5 S T PO h T Y Y A WG g, therhs Y s

¢, "h> "¢ @d m'h " hThypwsu>hF o a2NISRoOFEAAGT 1Se@l

L 8T Yy e 5C R 0 T Ah h T ht s h ve 00
. s, h A > h e 270" hf8 <p®37). .7 w9t o

>>> students = [(" zZ U} t85), (" 200892, Koy 4 a8)

>>> sorted(students) 5 5

[ Aoy 348, ( zZ Uy u8h), ( ? a9 §Y2)

>>> sorted(students, key=lambda x: x[1]) 5 5

[ (" Aeey3d', 7.8), ('"zUjpyaUuU', 8.5), ('"?ased', 9.2)]

[ ®517¢f h " hae s "0 >h hyv' A’ > > 7' >h CoAh T v a2 NI SR

(" h ho > oA T >wa _ AN <h >y hoo oAbt ot

FAEGSNDO ¢h' NBRdzZOSO0O® Bv’ ys*® Ah ' >e gnp
oAb om0t B0K2YE s A- 'f ANBRAzOS oG Yy E_thit<

h=h* 8° croom st h o GAYLEZ NP ®518T AT Th Tt h oyt hrt

Thohypst o >h C hypther o w b > A YFLIBOT FALEGSN

' >-a s >t hoawh <t by 0 FAEASNDO s T <was Y

h =~ s<w > >h h s Shrhhg s '>hey st @ o<t £ Th Y waes to>h

he > > sh . A R A s T ha AL A <’ _h y
h> A h' ¢h': N K < B h>h BA <" v -7 Y1 " h>s>h

from functools import  reduce

nums = [1, 2, 3, 4, 5, 6]
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# map: g easostefhd UUU;Uoi138g a¥YdU Useced
squared :olis'g (map(lambda x: x** 2, Qums)) 5
print (" ¢UU) Yo yasquared ) # ¢gUU}J Yo v3 U: (1, 4, 9, 16, 25, 36]

# filter: UosUUeydid ehse Uxs “~0UysUU0L3 Uset 3
evens = list (filter (lambda x: x % 2 == 0, squared ))
print (" 061 Usgs Uy} gdewensn): # 03 Usegs Uy sdeaga: [ 4, 16, 36]

#reduce: Y dj 89 Uesl 3
total = reduce (lambda X, y: x + y, evens)
print (" £+ 3 e aatotdl ) # KEi3eae6: 56

print (
"Fi 38 &6 :
reduce (lambda x, y: x + vy, fiter (lambda x: x %2 == 0,
map( lambda x: x** 2, nums))),

n

) # Ei 38ae8: 56
[ ©®518¢f h " ht e "1 >h Y[ LJE FAfGSNE NBRdAzOS o

1.6.p~ >w L8177 >SWA,A

E teldK2y “h w.s' sAT . >h_o>waAs Tt Cw LT sw oy
T ha, ¢ ht tth << AN "> N B ¢ '
<s Vv e QRAOGO Sht Y AY<Y 0AaSHMwWOSs Nt <wIASTNRI
YUY h T ks oot Wt >t s Y Y Y A <Yy Sht
A Trem gty one 5T . 02t S500A2yadRS| dS
<|5'_""J“,"_'_|5I h/\h<5‘],h"l>¢_‘l h/\hJCBI _I. B , h~’
16.1. ¢ ° _

' < ¥ oftAadao s’ Aht LY >w L8 1Y >wAL, A T >
1 " h y"/\_h' > B 9 >>h_h ¢ h° 1 ' C < "/\_h‘ [ h
>8 h<<hv'® >5 oYdzul of SO 1 Y >w S ¢ h * A B ST W <LE 'A AT
- Yo h>>h_" Zs’_s > B - e et " h h > B ! _"‘ £
B'oo< s ham e~ A e he < s 558 dSy0OSavs
O02NRSNBRO ¢ ht ' - ) hoo s hg L R Cu P AGEY h>'s o Shw o>
h = _n

1_" h¢'<"“" _h'[fmﬁ]i')' M h y‘ls_‘h'W9>t'[h é:"_h > B 5_5"’1
TChush Yot h U T YL BWEZh 6 h Y WA YEh R h e g

>>> a_list = [1, 3.14, "Java", True]
>>> a list[1]
3.14

>>> a_list[2] = "Python"
>>> a_list
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| [1, 3.14, 'Python’, True]

r®6icpn' >~ “4 7 h <’ _h o chto ooy AT T T o

1611 [ >h . " " >" <" _A

B <’ L > 777 A A h _ 8 >h Yy T A h - . ¢ ht Vo

S 0" GAGENIYSYRYAGSLE . _w<T <’ h o g

oo _s>h > 0 >" 8 " <h>jhas _ hyugm 7 SYR T '<hSwhna

B A _ ) AG8L] ¢ h~ y B ° T i "™ >h > h¢ AT ! o)) B/\
' > T Y oAb TS BTN Bl >WAHE > w oh " <

s >h 0> > 18 Awh” <P e L, AR YTy

BS <™ Y A >87t¢h T h@E08 Y >hsNh LY w9t [ AGHL AN

> Y A B>h "7 > <" _ _ANOD

>>>a=[0,1,23,4,5,6,7,8, 9]

>>> a[2:6] . o o

[2, 38, 4, 5] # GUescUaU U dyld 2 |y¥d 5

>>> a[:4] 5 B 5

[0, 1, 2, 3] # U h Uds Ujce yv¥vd dyald 3

>>> g[5:] 5 B ;

[5, 6, 7, 8, 9] # U R dyidd 5 y¥vd Ue Uylaesd

>>> a[::2] . o e . 0

[0, 2, 4, 6, 8] # oYdU UGUi UUpe GUesoscUals

>>> g -1] L B .

[9, 8, 7, 6, 5, 4, 3, 2, 1, 0] # UsUsaUjeiie oatlUJ

[ ©®62¢f h " h a8 1 >h h S >hL s <’ _h o

1612 s <™ _w =7 B, h">"y A Koo <7 8 Chto B A

B < W T > 7Y A Ah B, M7 ST T oA T <78

FIFT o 68X wYBP B _sB<B- " B ~ 7~ Chcs’  AwWA, ' 4 7

A 4T B o8 <E T " Foo4msy T wimsg ™ sShmhawh s’ h A7
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1 ¢ ' ' T B Y - v T B Y K 4'5)('5"“_"%'_/{'_?11'/\

AWh h A h ¥ j] _" T h/\_'CB’>5/\"cp K B <8 W B

<’ _h sttt 0T 0AY LXFOSOE s EC AT AR >E A

ha_ 77 7 ohd [ 7 > 7 <h joh 8" .78 7Y ST T8 T OA>SW Y L 0 kS
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©wYB O6_ ¥ >h, > > at AOAy3IO ¥~ ' _ T w s S > 1

<’ h @

- > 1 Z - h Kt ¢ h ¢ 1 K A P Réf - v AL O

> B j h ! > " h Cw ! " w A h B oY ‘W‘I‘B@.ﬁ%@ J’_h,’/\hrm”Jhsrﬁ_/\

Cs<s LA Sh B AT <" RSt he¢ <> Y A > AW

>>>a=[1,2,3];b=[4,5]

>>>a+b

[1, 2,3, 4,5] # Ggsysriad

>>>g*2

[1,2,3,1,2,3] # U Usyadyd

>>>2ina, 10 notin a .

(True, True) # yoUoeed UgeesUUgGed

>>>a==[1,2,3],al=b . . .

(True, True) # sl0HhUqUU / UsslhUqUU

>>>[1,2] <[1,3] . .

True # oaUz9960) Ulisse Uiooaylald

>>>c=a;cisa . . SV

True # Usyduudq alisU UsUlel} ¥

>>>a+=[4];a . o . B

[1, 2, 3, 4] # U yaUUOd U 9sUR @69

>>>a*=2:a

[1, 2, 3, 4, 1, 2, 3, 4] # U Usyeadyd U s0h eg

>>> a[0], a[1:4], a[:] . o

(1,[2,3,4],[1,2,3,4,1,2,3,4) # GUaaUMdyPUeUcoliehd

>>> del a[0]; a - . . 0

[2, 38, 4, 1, 2, 3, 4] # UsUoj Ulle GUescUasg

>>>del a[1:3]; a - . . o

[2, 1, 2, 3, 4] # UsUojy Ulle GUescUarvs

[ ®63¢f h " haos "0 >h h E, h 7 > s <8 A K <’ 8 O
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<’ _h Y A AYASNIOAZ EO & husg'g 87 8¢ YU AT P
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P>tk nt 0 NBY2@SO6EOE T Cha LA

- h h * B ¢ h B - _ ow, s_"’ B <‘5_ "_'h"s"’ “h A 4B ANowygt Y

1 Y hu il B " < h _h v s > h _' <’ _h q)n]'h h Ah 1 " h

6> -7 Tht s tCh ¥ >h h 1S& ¢h" NBGSNESL ¢h" NB
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<’ _h ® pn " T <w AIX ' AYRSEOEULD 8" _Tw, s woo

> B h - B ;Y w B > h/\’ys_h' w A h _V‘ s Y ¢ h '

oz2L¥RL0 <’ _h & g Sw Y Yt hhCEw L AR>SO AT

<! - A Y W L VAL ¢}

BCV<V £y A > B ¢ h -~ h h45’1>h_h ou _" W9'[[ " !

>>>a =13, 1, 4]

>>> a.append(b); a . o

[ 3, 1, 4, 5] # “Jeldead UGUesclUasg Ul

>>> a.insert(1, 10); a . .

[38, 10, 1, 4, 5] # UslGUovyoe (GUesclUasg UL

>>> a.extend([7, 8]); a .

[38, 10, 1, 4, 5, 7, 8] # U yaUUOd eU Yaad oall

>>> a.remove(10); a 5 5 .

[ 3, 1, 4, 5, 7, 8] # U0o9Uoy) Ule J L uUdld Uedys

>>> a.pop(); a S o - o e

(8, [3, 1, 4, 5, 71) # UGUayp UGd aUs U slU} 6l

>>> a.pop(l); a U o - o -

(1, [3, 4, 5, 71) # UGUayp UGd aUs U 90U} 6

>>> a.count(3) o - 0 -

1 # “aeded Ue(iUsallUrys Uc

>>> a.index(5) .

2 # dyd ;1 0dd UOeliysalidc

>>>b = a.copy(); bis a L e

Fal se # UOUdeoseg)oaU U s9liU3sz Us Uc

>>> a.sort(); a . . .

[3,4,5,7] # UU3z 93 QeWidsge g & U

>>> a.sort(reverse=True); a . _

[ 7, 5, 4, 3] # UUss9sshedld GdalaeglU

>>> a.reverse(); a S . . -

[ 3, 4, 5, 7] # UsUslGUjelie 0GUs|l} ¥Yd GUGc

>>> a.clear(); a . . . .

[ ] # U09Uoyj Ule hars |Ux¥s GUga

rgp_6_4cj‘h’h{rs’1>h_h L h T A > " L, A '“‘ s , h > y“/\_h [ <"_t

1614 n*h > <’ " _h

& L h o AGSNYGA2Y D >t h < h o > Y T Ah 7 7 h

_'I T2N\E > B _l {B,_B,' /\h ‘B"B’_h‘ AIIL - v-
APV o s 0 F2N) >T 70T >s AR L s "B Ve T h <Y Hs

1 * h, B vy > h _ B '_h 1 B ﬁ‘_s fwotot ng_h/\ h'h‘_u



B~ w Bt y B 1 ! > Y " o418 ¢ ! > v B
h AhJt A_ >t > ¢ _ 1 " ¢h ¢ h f ! A | I ' <’ h (0))
1 YA ¢r_cm.6'_5€‘rh oY " hy s h w A h ~h " hy 8" 1 >h oY >
_ - S > B _V 1 ¥ B <8 _h’v A h 5 > Ah? h _V’

numbers = [10, 20, 30]

i =0

while i < len (numbers):
print (numbers[i], end="" )
i +=1

print (); print ("-" * 8)

for i in range (len ( numbers)):
print (numbers[i], end="")

print (); print ("-" * 8)
for num in numbers :
print (num, end="" )

print (); print ("-" * 8)
for index , num in enumerate (numbers):

print (" Uy 0 {index }:{ num}" , end="" )
[®65¢cp' h > . " ' <> _h > g 4'h,

E B¢ Wb ¥ ~h " h~h A, ¢ _ 1 " ¢h *h ~h”~ h ves' AW

10 20 30

necg- " _w<s® >h

1615 [hv' A" >" " < _h

e _hviaA' > >"h <> h ' A tRBOIK2Y > s’ AN
s _ 8 > ! >w T PaA2NIOOP & az2ZNISRol gwftAaAado s
>|5_ hj h «<B " _ h h~ , * ¢h 1 814 Y >wAh _<"I<'|-Lljf_)\hé/\[jZB‘J‘ls‘J“’>/\"'
+th oo s o> hAbh << ! A e <t o hdp BAl TS
<’ _h 1 h _'/\""”h ¢h<|5’_h' ¢ h* _'/\_hv'/\">|s’
_'. 4"’ 'B"___/\"B"“§"B"",‘"K'h'QI{J/\:bW ! _hv'/\'>'
(I‘B"h _hv'/\'>"" >- Y 7B A h >B_h]<"l:f’ B L
NEGSNEST ¢ NHzS = v ' &2NISROU L Y dazl
YA She Yo s o S hvt oAU y's hYw s Xhh s
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> < A h > " 8 A D > ‘B ' B AT <
i h t _B, _‘/\_‘>" - v K -t ) W)B' 1 téy'th C h ¢ B
1_V/\ Cr_gp_6.6‘¢hh"’ "hyv/\_h' - h h45’1>h_h C <" B /\_'
numbers = [3, 1, 4, 2] . S .
numbers . 0 # UUszss3eselUa Uds ausU Ud aaGUU
print (numbers) #][1, 2, 3, 4]
numbers = [3, 1, 4, 2]
print (sorted (numbers)) #[1, 2, 3, 4]
print (numbers) #[3,1,4, 2]
words = ["¢ " Us¥3UWoaUssdiidse &p 3 o
print (sorted (words, key=len)) #[ eeade €& U3Y¥3UaUsszdusas 3
print (sorted (words, key=len, reverse =True)) #[ UsaUs3dUlUss U3Y¥3U
't e 3a
[ ©®66cE >w* " 1"  aA2NI 60 ¢ ht AR a2NISROO D
1616 n>. . <8  >WAHS <’ B
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1>t r1h s>, L <8 >wAL, A dYSEAGSRO LT >_AD 8 YA
- Ah ¢ B 1 ¥ " 1 * 8 A 1 " h _h B AYS “h <<h ¢
h/\_h/\h¢<" A , e w LW Bt >5_hv _V'1B Y ) K
B -7 Y i <" >h h - h=h*® Y A Y>hyp o> ' L1 >wA
- j h ! B _V'1B h - j CV/\_hH_"“B"‘jm"_h_‘B’;hB
Ltoh Y O A 18" ¢ _ _Ad m'h “h " hys' 1 >hy h A >
1 ¢ B C s w AT _"‘ B Y h'h‘_ts’ - __h _" 45’(.‘_'
R B Sw " h A - < _hh gh "¢ L hah  '"A “h € 't jhup
¢ h* Tt o ' 1 B 1 SW A, A B ""’"’{"“’_5 "
1_"/\ h ¢ <V|’§D.6:7L')¢—_4“¢W9t(')[ ¥ yB_h‘ w A h 1 1 * h _h_
0 _"‘ B’ A -y ¢ h * B _"‘ B 0 _' B > A h® > " h h <
_"‘ s Y _" - Ah ¢ h -y j ? (.‘B_h‘ _" h_ 1 B v
{Bq‘_l H (“hr _l _||<| >5 {B’q‘_l O‘D
>>>a=]
. [1,1,1],
.. [2,2,2],
.- [3,3,3],
... [4,4,4]
]
>>>a
1, 1, 1], [2, 2, 2], [3, 3, 3], [4, 4, 4]]
>>> a[0][0]
1
>>> a[2][3] = 99
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>>> a
1, 1,11, [2, 2, 2], [3, 3, 3], [4, 4, 99]]

[ ®67¢f h " he "0 >h >8>, ., <8  >WAE <’ _ 8 o<’ " _ 8 o s’ h
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s_h/\ h‘h'_ts’_hl <" . h A v h ‘_" h/\_’J h o~ >t
B>, . <8 >SWA, A haA_ "Cs">SWA, A " T 77 wTs' Ah o >
h/\_'J ho,on S S 1B AWY h/\_'CB’>5,<‘h < h _lshl‘_lBh'"
h/\_'CB’>5/\h - It tw, B Y _‘_5 ¢ h>"’"h >5_hj“<"
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6akKlttzg O2LBO0 ¢h* jhehn ha_ - h, "  SRSSLI O2LR
oySeywtArad I Fywtaado «+' > a8 L _A_>TAM Yy
B T B hy g ¢ ht _!. 4"’ >B_hj<'_Wl(D 1_‘ AW, B " h
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hasvh ™ 8 & m _ "' "5 * _ha <7V _hA_ BT AM B E >SS Qg
BV,_B"C' B~ T Bl Y ¢ h ! Yot B"_BIICW. <"_|5' I
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import  copy
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alist =711, 2, 3]

new_list = a_list # ) 3Us92) Ud & e y(afiap)

new_list . (4) o

print (a_list ) #[1,2,3,4] => O dy UyeUOUUSs

print (new_list ) #][1, 2, 3, 4]

a_ list =[1, 2, 3] o 5

new_list = a_list T[] # ANdqecB®3Usoy [lice

new_list . (4) o . o

print (allist ) #[1,2,3 => duUsU”" dy UrYyeUuUuUs

print (new_list ) #][1, 2, 3, 4]

alist =11, 2], [3 4] #UelraUgewaidi

new list = a list . 0 # ANANde®3Usoyj Ule

new_list [O]. (99) . . . o

print (a_list ) #][[1,2,99],[3,4]] => U d) Ove Q00 ) 0a@ YU

print (new_list ) #][[1, 2,99], [3, 4]]

alist =11, 2], [3, 4] 3 - y

new_list = copy. (alst ) # dUdsUlrs Usoy) Ulie

new_list [O0]. (99) .

print (alist ) #][[1,2],[3,4] => tuUsU” dy UYese UUU>s

print (new_list ) #][[1, 2,99], [3, 4]]

[ ©®68cRA_ ‘4 ~h " haAh ¥ n gad ' . haA_ a1 h," FIP jhc AR haA

1.6.2. [ < " h oy

' T <s ' huis  o0daI S&A0 s Ah LT >w o L BLTSWALA T >

{'h&"’y“/\_h' > B ¢'>>h_h ¢ ht ‘5"C<5’“/\_h‘ B -

TS Yht st Cw Yo Y e <cw TE U T O CE 'Ss>SN hhChtov <o

~h "B A" W > B q;o(h -7 "B, ' > AD > ' h T <8 ' h g h 1 B A >

T Tu s hss>h oYy v AR L Y T RY YRRl th S vt > >

s . ¢ h T <’ e 3 VY T<xw " h oS HzZBYOSAaNnT s T >wA

B > Ah " £ *h 8 hiu>wAah O02NRSNBRO ¢ ht ' -7 " > j h o YK h

ve ¢ AR h- 7 noe

r*h <"_h >- Y B A h >t5_h_’h'5’ B T <8 ' h g h > B !

> h 7~ h ¥’ B <’ _h S B ! “/\h’_"' fAadGO0D 1

T <8 ' h | h . 5 A . N _ vy Y . Y ' w e 7 hz‘ 'y /\O'_ML')' ‘OBM'Z'OB ’4_'h>‘

T <8 ' h | h B A ‘_"‘*5"’ ) )h’/\H_h' h - _' B G

A~ desSséomzon -7 st cw, st Oflaa UddzaX SUBD ¢
- ¥ _‘ >SA" ST /\"’Ch'(‘h'_h<'h’>"jh/\_'/\ _h _':h BC_W

T Ty v " E>B I CD

S_ ¢ h* v <’ _ B ) T <8 ' hy B -y _' Ty Y A B

_"'  ° h h <« <8 T <8 ' hy o8B cpJ' ¥ h A _ _'/\ - B "_

~h hy 8 ° 1 >h >' h <’ h A h T B tw I B > ., < B >W A B T o<
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<Bs " h | , A hah , w’

FO690 + ¥ 1 >w9h[ 07 h

~ A

>>>t=(1, 2,3)
>>>t
(1, 2, 3)
>>>t=1,2,3
>>>t
(1, 2, 3)
>>> {[0], t[2]

(1! 3)

>>> {[1:]
(2, 3)
>>> type((1))
<cl ass

i nt

>>> type((1,))
<cl ass

tupl e’ >

>>> |st = [1, 2, 3]
>>> tuple(lst)
(1, 2, 3)
>>> [ist(t)
[1, 2, 3]

>>> nested = ((1, 2), (3, 4))
>>> nested[1][0]

3

>>> mixed = [ (1, 2), (3, 4) ]
>>> mixed[0]
(1, 2)

>>> complex_structure = ([1, 2], (3, 4))
>>> complex_structure

([, 21, (3, 4))
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15 w A h <B V" ¢! > - Y ¥ A A h - ¥ _5‘“ A AW h y B 1 "
1 ¢ B¢ 7" SswAY C < ' 17 3 B A _ ' 1 " h " J’/\B_h' B -

S hi>h Y- Yty ht > w Y h A oYL S8 Lor Y

RAOGYYlF YSw] Séead [h S <s 4" h A" <B V'Y - w o
{IV (;‘<B|{l" ,{B _B 1 ~ hz 1 AWh _l>l| h/\_lqhi

1_“ Cr_g)_G_]_@)‘hh’V "hyv/\_h' ~ h h45’1>h_h Bt ! > Y

>>>d = {"name": " 0 3 3"Uage": 25}

>>> d["na;me"] 5 B

'"o033U" # JhabUGd GU |[Usee ¢

>>> d["age"] = 26

>>> d

{" name" *o033U', 'age' 26} # Uye 8 6adlbd |g YY) ca

S>> > d[ucityu] - qu'.esou

>>> d

{" name' "633U', "age' 26, 'city' j des3 U' } # “ 160

>>> d["age"] = 30

>>> d

{" name' "633U', '"age' 30, 'city' j des3 U' } # U3 Us

>>> del d["city"]

>>>d

{'" name" "o033U', 'age' 30} # UoUoy Ule ecUiloegd =

>>> d["height"]

Traceback (most recent call last): 5 B

KeyError: '"height' # O0GYaeU Us Ug| saaUsdl

rgp6.10cfh’h{t5’1>h_h > B <B V"¢ '" D

1631 rw*® "4 7 R L <B V'O _A

B >w Ty T 1Sea60z OF ftdzSaoo ¢ h: AGSYaoo ' >

<BV'¢V, S B Yl h AL, SWAY N« S = 1SééOU B o~ } wo, B

¢é|fdzéééu K - ) w Kot h/\_ > ‘)_B«u LWB'_JKI " I>W>IVZ' B A _

T <B ' h | B 1 ~ N Yo 5’,/\¢) K" SV <w h w B > A h?

_" <B V' ¢Y d &E 1+ ' h° ¢ ! B A <B V"' ¢ - hJ>h_"“’

- h A, h C <8 'y " A N >~ hs” hs"sh A, "S>B " |, A 1 h h

s w S T, h > A B h * h PTCQDIB_:K]_)‘: ‘ h - h h 4y 8 1 >h h

>>> d = {"name": 0 3 3"Uage": 30}
>>> d.keys()
dict_keys(['name’, ‘age']) #

>>> d.values()

dict_values([' 0 3 3,80]) #

"y ebeaaUsilisl 3

"1 6belBee 3
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>>> d.items()
dict_items([('name’, '

>>> for key in d:

0 3 3)U'age', 30)]) #

e Ui o(key, value)

print(key)
name
age # UoaYlcoldoalsol 3
>>> for value in d.values():

print(value)
033U )
30 # UoYUlocalbE! 3
>>> for key, value in d.items():

print(key, " ->" value)
name -> 63 3 U
age ->30 # UoayYlcaosllgol 3
r ®611cf ~ " “ i h oh S <t gt h Ch o > w <B V'S _A 6h
1632 rw*® "1 7" <B V"¢ _A
B >w Ty T 3SG060s LRLBOVTI dzLRFGSo60 ¢ h ot S|
B A _ - h ", A ¢ ht h « <8 Sw fY oy Y - [ >
h/\_' _"'LB _" C < ' 17 “lz > h AB " T CHEEhHh <8
h o B "t ) w B bgyg o" - ¥ ohot B ' Ch > "' h )
h h * B _" y B 1Y > B C < B ' “l ¢ h B Tt _ w
T T ¢ h<cs YSEONNRPNT 6 «€ 1 5w AhA

“NHO

1" w HzZLIRFGSO6F YRA

_h y s a0 1SéY gl t dzS T "w, YA _ hv B w Ah h < <
h/\_'CB >B AT y B I _ANY h/\_'¢h‘ __/\_h _ A - h ¥
h - v _<t5v‘¢ s h)"/\"/\_h _" CB A" O

1.° Sp®6127hh ~ ¥ hy A h: Y w9t[ " hhy 4 >h _h -
<B V&' > B j h o _" C <B ' _ C‘h‘__t§/>‘">v¢])’ ! _"
>>>d = {"name": " 0 3 3".Uage": 30}

>>> d.get("name”) . .

‘0330 # U s0U0Ujete Uscled

>>> d.get("city") o - ~
None # 0Us3 JjealUaUa |GGYace U
>>> d.get("city", "oosxGUe") . . ;
"6o093ryuUg'’ # 18U 9aUoeys3d Usce
>>> d.pop("age") L 3 . . .
30 # UGUayp UGd aUs |[U sl U} ac
>>> d

{" name’ "o0330'}

45




>>> d.update({"city": " | de 4 TGge" 25))

>>> d

{name"' 0 3 3, ity":" | dej'ége: 25} # UOsdeyysvpdidead

>>> d.clear()

>>> d

{3 # oUsh aUszosash

[ ®612¢rw* "1 7" <V ¢ _ A 1 "h <"t ChT o EATSWT > A Cht ¢ h

1.6.4.07 A~ <h

[P~ A" <h 6aSiaov s’ ah" LY >w L1 >SWA, A "~ >
LT o< L _t>w ooy b T h ot h Yy T A h > ' >0
> 8 o <’ _ s ¢ h: o Tt hys g hL A AT L BLTBLAA
BT T >SwW AL L8 A - Yy Y oA T 7 i h >w o, Loy
6YdziltofSv + >w ¥ L' <hy® v~ TwTY A ATt mon
7 . P

J.{'h’_B" - ¥ oo h‘h'_ts’_h' ¢h_h _' 4'>“’\ 1’ h
_V‘*rs"’cp E W, h ! 5 Y 1 8 A 1" s>y 1B’ * ANY < ¥ h <
e T : AR ' SUTUSG0 A mh 1, Y
hi¢ < > ' >"3F “d. P JShPYP & wS, " h> | T ASh06we
1" > 1B’ ,/\V<" ¢ ht Lt <Bv‘¢'z B A _ <B v' ¢! 1!
> > T 0. ddhPY b_. T >"hHhYO

1641 rw* ¥y ~° - ¥ L S 1 " h h " ¢ h* B A" >SW . !

B ph o ow >w Yoy I S S S L L S
AT <7 6h A U S D X AT <Y T hTh>swAES h >
Ah B Ah <’ _hy¥y “<s*hyphy = ATKTT I sMAYhGXGSENT BT
vt BT T IR Y A< d m'h 1 hi1 " h
h , h* "> T STt LY E Ah - ¥ ¢Ch <s’ . h«>h h
1 “has " h B _" “-‘_hv<5;’5’Yé§“9<N:N:EN:]'hVA 1 B A i 8 P r]._
BT T w et wAh R T YT T, Wt ! -
7 A< (0]

1 “/\wls'h hC"<"“",/\ ‘h’h45’1>h_rrzp_6.]:3)__" WQI[Z
>>>s={1, 2, 3}

>>> s.add(4); s . o

{1, 2, 3, 4} # “~1eldead GUescUasg

>>> s.add(4); s . .. o o y
{1, 2, 3, 4} # GUs3s "~ jJelUadUUUs|l U9 aft




>>> s.update([4, 5, 6]); s ] :
{1, 2, 3, 4, , 61} # “jeldead "eaal 3 GUessal
>>> s.discard(10); s . . -
{1, 2, 3, 4, 5, 6} # 0Us3 JeaUaUa 0G(G|¥Yae U Us
>>> s.remove(6); s . . o

{1, 2, 3, 4, 5} # UsUoj Ule GUescUasg

>>> s.remove(10)

Traceback (most recent call last): L B B .
KeyError: 10 # OGGYaeU U3 Ue UGUescecUaage
>>>x =s.pop(); X, S . o . o -

(1, {2, 3, 4, 51}) # UGUayp UG0d oaUs U'|sGU)jeilce
>>> s.clear(); s . . .
set () # UoUoj Ulle hoarvs Urs GUe:=
[ ©6.13¢r w * 7 1 7" A<, AND

1642 rw*® "4 7 T hve LA A <L A

lh "/\"<h - _‘ ’y"‘/\ >h">h_‘¢wl "hvs'l ‘/\'
WAL X AYUGSNBSOUA2Yy o006, '" 149 h_,'"aA h_~“esh'' s ' SRBAYFYFSSINGGA
! >>6 Cer oot h YR Y AY<OMNdPbL . " ® AFH 7T
T C ha" oY A .7 B h<<h 1 B8A hA"CT A T
< h _h _"' B ° h - - h ¥ A © ht _" 45,_5"’(1)05
o AY <Y LA ST CLEY LR ET 8 hANT TR k2 ch : ¢ h*
1~ A TN BT ' >w Ty T e ' B ' Aaadz a.
B AN T AT <Y " T B AT <Y B A h <<~ A< h
T AT <h B Ab: vwAahs L' <hy " 4t 8A w, Y A Y AR _
L L SToowot[ XL T
h Ah w CUCh A BE1AHYN T h oA 0

>>>A={1, 2, 3, 4}

>>> B ={3, 4, 5, 6}

>>> A.union(B)

{1, 2, 3, 4, 5, 6} # y3vld

>>>A | B

{1, 2, 3, 4, 5, 6} # ys3xviud U0 0U0aUGUe| |

>>> Aintersection(B) B

{3, 4} # Ugee

>>> A &B

{3, 4} # Usee eU UUaUOGUe (&

>>> A.difference(B) 5 _ 5
{1, 2} # UsoUGe] Y A 1T B (0Us A Uce




>>A - B

{1, 2} # -tsUlGey ¥ U0 UU0a0Gl0e
>>>B - A

{5, 6} # tsUGeB Y A

>>> A.symmetric_difference(B) L _

{1, 2, 5, 6} # UOgeeUUpsoe UoUliael] ¥
>>>ANB

{1, 2, 5, 6} # GgeelUypos0e UsUlGe} ¥ U [
>>> {1, 2}.issubset(A) .

True # yaUoeed g elgshaeg

>>> A.issuperset({1, 2})

True # yaUoeed g Uy lgshlasg

>>> Aisdisjoint({7, 8}) . ~ .
True # UUs ¥eegs3 986953Y |[UUsoscUc
>>> A isdisjoint(B) ~ 5

Fal se # y66Qg3 98693Y U0UssjlcUaU (
[ ®614¢f " hves ™ A" <. AD

1651 AL _h* > L

& APt TALBO A4 hystoo T T s T
‘<5‘h{5lz“>j"<"‘s"wl Gq)hq)Z4'>“’"J_/\_hl w A h
_"‘*5"’ s > Ah' > " h T <8t hy h o rh‘_sh"<‘5_"h/\{ h> 1~="sh” * ‘ww,
h >, *¢Ch h/\_‘q"’>5/\h¢CEi7\LJ(')L') 1B A e A <’ )
>S- Y 7 B A h > h _~h~” B <’ _h S B ! fradoo h A h-
_" N /\_">'_B"’ h't!/\klz Jt{"’{hvv\"_h_‘h/\?"ﬁ‘?‘k’>_" h“’_5<
>t e Y AO0USNYof So

1. h “h " hys’1>h h S Yr @Ba3)[ ChT Y hShyg¥ hT A G oot
zip().

>>>a=|[1,2,3]

>>>b=["  U," b"" 2"

>>> list(zip(a, b)) _ B

[ (1, *0"'), (2, "b'), (3, "92')] # GgsugUGehd [GUBs6Uc

>>> ¢ =[10, 20]
>>> [ist(zip(a, c))
[(1, 10), (2, 20)] #

Co
C
C
™
C
C\
-
c
C
@

goa) f
>>>x=1[1, 2, 3]

>>>y=[" " " 07
>>>7 = ["X", "y", "Z"]

>>> list(zip(X, Y, z))
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rca, "y, "x'), (2, ", 'y'), (8, a4, "z')] | # Ggst

r ©615¢1 . AL h > > < oA > T ALIGO @

166. 8 ", " h> ¢ w <’ s

(' h T h> o< h 6fAa0G O2YLINBKSyaixzyo bh-

I 1 h <! - ANY B AL h A o ' A h v - h

i F2NJ € he s*h w¢  ~ h S B > h >H AN AWh S>>®e T
o "o T K<h T <A BEA_ T <o AND AR T B

_h B B _' 1o h " B 1 ¢ ' ! >Bj_h‘“}\C"h h J

. A _sh avlist comprehensiort © A h ¢

[expression for item in iterable if condition]

Y. SELINB&&AZY s Aht ot we o ht -~ o ~hChus'  h

h Ah-h~ > n C h ‘o8 R T o he <> > h 5 AGSNT ¢

Y ht st , o< Ty Ty cht vy s Q2 Y RAM A'2y” T.he Chhcst

<h _h > Yo, e2h Y AGSNIoOtS T >>8_w.Y A oA Toh

B¢V<"“"’A >B ' Ch '[hg[)lajlg()s’>w>h‘_sh’“,_"'h‘wgtﬁ‘[wlc')<’ B ‘

>>>nums = [1, 2, 3, 4, 5]

>>> [x**2 for X in nums] o 5 B B

[1, 4, 9, 16, 25] # 00U; Yox¥3U fReoars Uxs (GUeslscUars

>>> [x for x in nums if x % 2 == 0] B .

[2, 4] # ioaU)] ¥ ¥4V v3

>>> [x**2 for x in nums if x % 2 == 0] 5 o o

[ 4, 16] # UOgslUgUlehd sUUUGecdeUUsllesi ol

r ®616¢f s ~ ' . ~h > " Sw <’ s @

BaA_ > " _ 7 ) A_hwv! > Tt 7 h ot Cw <’ _

1. A T T L R N S S A Y S ¢

TTw T ot Ah T h R y s 0 St h BT e @AIYOS &Y D v 9dizS By

>>> words = ["egead", "g Us¥YsU", "UcaYUs", "cseoas", "Uc

>>> {w for w in words} . 3 B

{ eeas ¢ Us¥3UWecoaYlo # U cgeYoy) gimlegaeUi  ¥3

>>> {w[0] for w in words} 5 ‘

{'"¢", "U"'} # UjJcoay¥Y o9} Yeel

>>> students = [ 033U P2a08Y Koyl

>>> {name: len(name) for name in students} o 5

{"o633U": 4, '"Pas8e6d': 5, ' HKeyz>dq'eeoamBld e3fheciJUasgU

>>>grades={" 03 385" “?a00&®W," Koyidl)

>>> {name: grade for name, grade in grades.items() if grade >= 80} ~ _

{"o633U": 85, '"HKeysd': 91} # (Go9aUl ¥ oaleU €
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r ®617¢f s =+, ~h > o B - Lro>t 10 h <BEV'C_AD
K~ 4 h AL S B _>">h_h ¢ h ! ‘hCW_h
& " haAL, T ¢ _ 4" ¢h K >">h _h JY2RdA Sa0 ¢h
- h¢_‘¢" 1 ' h A h A h - v ' B‘BC_h > LA ¢ h A
<74t o Y>h gy oY o ' Ah A A A h " E L AD T Ceh YT E
L8 S < AT A_N YA BT hAh sy Ty e e s et A Y LR
¥ Jh/\_/\"/\_h‘ B B h L, e ;Y > <.‘h_h<'1,/\z “"‘_
5"_ W""/\ ve ¢h*h "~ L “h ., "> <‘h/\’>1"'1h_/\_q)hrwv“"
o Y0 h oA, T € _ 1 ' ¢h S B o >">h h ¢ h “hew h
B ¢ ¥ < B Y Wb a1, ¥ Ol.'lSél.’JAYHUZ ¢ h h =~ <8 >h '«
“’"‘_'>h > - Y B A h/\h'_‘L‘B’ h‘_'/\">hq)
1.7.1. Modules
N AN Y2RdzZA S 8> Ah > h << h - hAa " ¢CB’ >8AhN ted
h - s>~ oLR T G T It h o <> 1t oo ~
oYt .87 hd NAh Y2RdA S > s Ah _WweES @whs® ~ChhE¢
L N h o, ey -7’ “ Y2Rdz So
{h Y2RdzZ Sa + ' he¢ " A" A_h . swvt o ch ot Yy
M Built-in modules:N . Ao <T T T e 8/ ¢ ht h=" <™ A >
S tedK2y® [h w, A _ h" w_ Tt >h IR R
LS U BT >SWAhAYh YRR S&h s h ABUZAT G h S <Yt b
o aea -~ "~ ' ih- s T h T hs>w Y ¢ ht < v
OYlL:IK rb>h“>h_‘¢wl A h o B"
0 GAYS M~ Ah " st ythowc A
o 234 rbh<<'<|5"4 h ' > B _" <t5‘_" O L ] _
o N} yR2Y [h ~h ha o s ¥ _ ,h’> A h" "> A
f a2RdzZ Sa _ ~° _ . A S hpatymbdulespps_ A A 80T KAPNR h A~ A _ bt
4 Ch A h>o ! té[ngy' ¢ h 4 Ch > haA h' *
h=> < A " jj<tYimes bdzvyt &> LI yRFEa ¢h* a
LI O1Fr3sa ~~ TE Ot w LY A T Y <<ch Tt Y2'RdAZEASAAN b
1 < _ h b
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T a2RdzZ Sa ~ ¢

1711 v "~ "

1 A ~h 7~ h 1 h ¥
~h Ay 8" 1 >h . A
- Cioh o . h

N . _l B—l { t
_" ] >l _ Av )
7 . Y2RdzA S >
import math

1_. A - 7 -, <
.7 O0YlFLUKOX .

math.sin(math.pi / 6)

CE 1 n h A h , ~ h
h A e Y Ssw AT (o
” Ty T A h A tCx
BT w T oB ¢ YA
rl > /\ h t K - > 1 ‘ {
. .- ) . .
import math as m

m.sin(m.pi / 6)

res TN T Y h
- h ¢ t. ¢ n h n
. ' A h
n A h «<h ¢ _ ¢ h Y >
from math import sin, pi

sin(pi / 6)

rs TOA ©t T Y h
A h . LG B > voo= v ot

from math import *

>Ww Ah

h n

Y 2

hdefined modules)f ~ ™ s _ 6 dza NI h 7 L8

1 h >>h !

B Ah <<h €

Y2 Rdz Sao

~

Y2 Rdz S

tot R AW

T4t e nanfe.object am@ A A Y "

OYF GKPAAY =

1 ¢ 7~ gt

B—ll >|

A>T Ol f Al &
A . B 1. A
¢ h ¢ h h t
>l l_h/\ _v
> > h 6~ ®. & A
’ B~ ' <8 ¢ t¢
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CE B < B h>h S>>¥y o 3 h A ¢ h* * A h ¢ ' ¢ h w il ¢ YUY L B A

<h _h " A" >h _h - Y2 Rdzt § Yo wL. YA yIYSaLl 0Ss
>B‘—/\v/\_h _' h " AB ' h ¢ h _' A_I ] s _'_h _v
1712 fh " his 1 >h Y2RdzZA S ~ " >wAY _ h YA LT

N _ . WAh Y2RdzZ S >pE®710T >h” YEYY2ROLE ‘ow. s = aAh

YT Y B w o, v A h AND B ‘B ‘>wq;lh * ¥t .8 h h il h -
Y Y2RdzZA ST 1t <ha" _h YA'>Sh _hoTY vy~ aA Rt
Pl = 3.14159

def square (x):
return  x * X

def hello (name):
return  f'Hello, { name}!"

r ©71cs S -+ " ¢h A’ hT <Y  Y2RdzZ SO

fw h oA FOGGNROGdzISE - Yy T aA_nht ©r_h R _TA
Ctcswah S CShAYO THWNROAAGAEG T 0 LT A
nALe "¢ _ " cn hAh, w” > A h- _h he' < “hy

T YYFAESYY M ~ ¢ " w.os 7 T AT>h  Chr ot T sy
module.

T YYyrYSyy M <h>ihas A " >" bYyYFEAYygub ' _ha
¢ L0 T hss>hg s hAa >0 0 A _ht XYLRNLGOhC
AY>h Y Y2RdA So

f YyR20OYy M ~ s " w,s*  ~ R20&aGNAYy3I _~° _ Y2RdzZ S
w Bt _"""B_"B’ ‘_‘/\ h - " _"‘ h'LB’V‘(D

[ Y2RdA S >-~ s’ Ah s*>h_ ‘s’ HGAYLERNIO '8 h<ch
----- s<h > Y A >s L0t St @2 N, h T w8 T
oS _ht Y h T LY YEAYOLRE T A LT h s s

import my_mod

print (my_mod Pl) # 3.14159

print  ( my_mod (5) #25 5 3

print ( my_mod ("z Uy ) #Hello, zUyp bau

print  ( my_mod ) #Ue U3 at&pth Ue gny_mod.py
print  ( my_mod ) # Ue G U3 a bmyanod"

print (_name_ ) # Ue (i U3 ap Chmin_ "
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print (my mod doc ) # Ue (U3 a & &docstring: " O3 W’ afmodule 6} ed"0d
B

r ®72¢n" " h .0 Y Y2RdzZ S YeyY2R Sh" ¢ "o

1713 8 <7 .7 guytYSyy T bywYlAyyyh

1.-AF > 7" A g Ch " oAb A R R ' BEA_ T <"Y

if _name__ ==" main__ "

- "Ssh AB ' Vo B AT <w - j ¢ A_ b -

C_4y v Sh -~ t Tt w, B 8 Ah h - - 4B AL

C h - ¥ v h <<~ h LB Y ¢ _ 4 " ¢h - W', BT BTTht <hsasst ")

h =~ h, ' A’ ys" ot hrhThAL

NS _ . waAh h7 Y > " AY>h LT T Ts i w, s >
ADCMT s L AT T 7308 _BhA T TRAQLIR- LS A Y LIR NI

0¢ -1 fr@v40z 7 i ¢ h R N , h o < > 8 T

B ¢ E < B B > ¢ _ 1 " ¢h B ¢ ' : Ah "B, A v I ®LI

{BA B)Ah( B—(l >I II¢

def my_function (): } .
print (") gU®a3 Uses Wigs Yy Uta gnoduleal" )

for _ in range (2): ; o ; ; ;
print (" 7YUs "e6g "~} ¥ Us 3U o2a3UUUs HAUU3 UsaUUaUaUUs Ugs

r ®73¢s ¢ -+ ¢h 7Y | dLR O

import a

a. my_function ()

r ®74¢s S -+ ¢h Y §gPLR Sh<s vt T AR v YRPFdzy OGAZYO6O0 T
G wv"{"l _‘. B¢_W<B"I _"‘ 0o dLIé ‘ h B ' Aht ' h ¢ ' <~
TYUs “eg "4y Us 30U o20a30U0Us HUUs UsUUaUaUUs Us a.py
TYUs ’oegv’;y’ge 3U 2a3UUUs HUU3 UsUUaUaUUs Ue a.py
JjgUe UasUs e€9sU UGgsyYyudidd Uesg modul e a!

m'h A h h =Y | 8 LB ! t5¢_w<|5" _" ¢ _ 1 " ¢h 5(.‘_

- w ot Y ¢ _ 1t ¢h ¢ : Ah T v AT I @LI® AN

7\ -_F -~ . ‘ h B <W.| . B t h /\ ] ~ t >|| _‘ n I >||S t ‘b‘lIJ(qJ'Yll Ay'ﬂJ_llJ'bl(D< 1
Awh S>> 0 Y LB "h o ram7s5 . L, h7As _ht T A€

def my_function () ) . o
print ("] gU® a3 Uss Wigs Yy Ua gnodulea" )

if _name_ == " main_
for _ in range (2):
print (" 7YUs "6g “~Jy Us 3U o20a30U0Us HUU3Y UaUUaUaUUSs
[ ®75¢s ¢ -+ " ¢ h T lf oL > H ' A T T 0 ¢ o7 B <wd o T AT Yy
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03 BC_W<B" _" 0o LI B h _" _'/\ 5”‘_+" ‘ h -
AR r YR YPTFdzy OGA2Yyé60 hT Y Y2RdAZA S | o E WV’
] gUe UasUs €50 Ggay¥YyUdadd Usg modul e al
1.7.2. Packages
N AN LJ|-C)1|-E|S 6~ how Yy h =~ 6<s”’ >t h v 1 h A, >wAa'
ST Thew b 6adzo LI O1F3ISA0E b T T T h 4 TSI AT BN T s
h" s’ . A®d & WAAY " h " L O1F3AS s~ Twoet AT >hy
18 ¢Y < AYA_N Y YA BT h o ah T sy sy e v
rs h<<h <" 42t hy  _h LI O113S&a h~ " _s8<™  "A b h >p g
hAh=h~ > ha_ ht T Skt w, Y A BT sw Y
oh he v -t~ v ¢ ~h hys's>h ~how ~ h-> _ s<s’ _~ yd

> B - h ve" I~ h >s>s*'¢nm h <1

CP< ® N_ ' ZT wah o

s j ~ h > T

- v >

> B B

h O2NBxX fAYyFf3IX NIYyR2Y S dhd [~ &dzo LI O3S ydzY LR

‘<

B

1t > 1

PRS0

A h s ' > h i1 h i1 B

B " ha haos ! Tt S>swAT édzéLJI-(T[I-EIS O FNRY ydzyLJk ,

"VJ’h>>h_" q;rqnl7._6“|7r\’“¢_‘4"ﬁ?yhs_h' w A h ~h " hyg "1 >h -

T OAhEShE o ydzyLRB Z ¢ h° o AW, B ° h h vyt ¥ -~
T Y <Yt s _" h/\_“_"," - A h € h >w o, _'

“h " hy "1 >hy ~ _B<t5‘_" X . ! l>"""t5_h‘ 1t h

s~ Jjhg AT A _ b roto ST YL T At > kY Y A>T Ah Lt h Y - Ah

wWVviR6ed m'h AR A T 7 ydzyLJe *“h Toow T o
- ‘B"J’h,'n‘s‘_'/\ B/\'_'_hq)

import numpy as np

from numpy import linalg

# U 8lgBestUdecalsdeedpaeoy UlaUd

np. (suppress =True )

A = np. ar 1, 21, [3, 4

print ("A:\n", A)

# 6 ) e al AU e subpackage numpy.linalg

inv_A = linalg . (A

print ("A"-1:\n", inv_A)

| = A@invA # Ue 92993heUs81 Ac 3 (Re'3 UUaUGUe @

print ("AxAM -1:\n", 1)
[ ®76¢f h " his a0 >h w0 g 04

38 ydzyL®e o

| A
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[[12]

[3 4]

AN- 1.

[ -2 1.]

[15 - 0.5]]

AxXAN -1

[[1.0]

[0. 1.]]

N6gN V™ £ I 4 T WDY6.

1721 n' >"'~ 1 h B A LI 01 F3s bh- TN AR

®& >0 Poh e LIk O1F3s n- YA LMt s AR
¢ h <« _5" Y70 hoaA, T _V ¢ _ 1 " ¢h 1t h >B 1 h <« _5'5 g o,
-8 7t w B h = ., 8 h P LJeé ¢ h 3 ¢h_h CI;\A'/\h_Z'WAh,h¢§H:""
Ah  hA_t>8 -t 8’ . ~how Y & . " ' LIO1IFI3ASE =
(;‘V— _I -llB q < AI _I B_h/\h 1 I>V—V’I 1 th
1_' * AW, B " h -~ h ¥~ "hys_h‘ w A h ~h " h gy "1 >h 1" >t
TSt w, st Y h T s h PLRY [ @770 0§ T Y 0 Kydzi X aldS
(')q-if@.T'.Sl')CD :[h h ., 8 h h _h - h ", A B w A h A , h ¢ B <
T twowt Y hC LY ygAYAGEUYOLE _ T Tt Y
T > T Tt ht o h T w A h@780" L 8T T Y ATY @LIR COSE._aht e ht
,hewe, A > " A RS < YEPLIOlFISD® @& +7>" ,hSwc,
h ¢ <~ Cory

my_package/
__init__.py
math_utils.py
text_utils.py
main.py

def add(a, b):
return a-+b

r ©7.7¢fh ~ 8 e, " > aAh Y Y| GKPpdziAf adLR D
def whisper (message):
return  message. 0 + "..
[ ®78¢fh ~ 8"t s, >sah Y GSEGydziAf aPLR O
from my_package import text utils , math_utils
print ( math_utils . (2, 3) #5
print ( text_utils . ("Hello" 1))  # "hello..."
rgpj.gcih B "B, ' > AD _"‘ Y|-AY‘¢)|_J§ >hy "’ > B _'/\ wyY | ¥ “" -7 Y ¢ h .
rl/\h<<hf.‘_‘¢h24‘h A > 1 Y h ;Y > h =, 8 , A ¢ ht , h ¢
TE Tt LT >E AT T T fh®7402 _ 80" T XAy oL AN w8
r ®711 [~ h ™7 w<e * >h 80 w<cp "' . YFEAYydLIE “h 8 A
from . import add
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from . import  whisper
[ ©710¢n Ah <<h© t o oY Tty h """ >sAh T YYPAYAGYYOLR ¢

import my_package

print ( my_package . . (2, 3) #5
print ( my_package . . ("Hello" 1)) # "hello..."
[ ©711¢nAh <<h ¢ o <c¥ T T LY h "7, "> Ah 7 Y] AYOLRE P
1.8.6/\_‘(:5‘>I5/\v‘_'h,"I _'V.l'h>>h_!‘>ll
(03 tél’jKQ)f B AR >" h <o T h -I'_JFNJ<F727\§YU')CD‘I3‘“5*5'J‘>'“>_
R L T T << ST T > B o oY > 7
8 ,h " >4 _ A ¢hv >80 h <, A 7 <! TL,T o he oA T >l LA
A té(]Kgy' B > Ah' ~ 1 ' hyg t ¢h ‘h‘?'l | h>>h_‘
ha_ " SCs8" >6A”" _~h " T Y a S hsshoot s 620250 2 NJ
- M| h>>h_‘ >‘I ¥ I h A_ AB G _"/\ ¢ _ 1 " ¢ nh B 1" h g * ¢h
> B ! * 11 h ,o» \/\h " B, A "’\ 5"<," A >t ¢ '_B
> ¢ 87 LA RN S N S L T AL h > _
- i<t >h LA >w, ! Ah L LB ' B~ s ' hFYo¥
h/\_'CB'>B/\"‘_ h " - Y1 7 h >>h ¢ > e 1 h A_ AB S _"
- ) AL Ry " A 18 >w Ah ¢ h o>T s 7t Y h T L8 ~
h , h> 8 > 1" h YA h“’_5<5 >h_'<.‘ " > h' ">I"qp‘_r|55<" Y
h o h 7~ 0Fr0&adNy QGA2y 0 -~ h~>Y <’ >"h h- )
TS Y4 S h>ss>sh ot >Y 7 BAATET htot ot h o > AT LA
B < T T T <" >h T ChA <l 7 "S% " A, ASST TRT
) A hooow T hA_ " ¢8> A~ _ ~h ¥ TSV a1 hss>h
C<" 77 A7 > ¢ v h (')AYKSNJ\GI'YOSU ¢ h ” T >0 T >
AW, 8" h oD
K hA_ " Cs" > A" _ ~h, " T T hssh ot s ‘8, 8’ h*
TS Ty o h>ss>h oot e ST s> OLINR IANI YYAY 3 LI N RA 3
> Y B A h A L B A ‘_'/\ ﬁ‘h_h‘ﬁ‘s"' > 1 h <, AmA B, h " >Y
¢ ht A h LY L0y A B A _ ¥ ¢ _ 1 " ¢Ch _V‘ ~ h h >w AaAB
<Y 1t >t ¢y B>~ <w¢C B ¥ > h | B - Y h >>h t - A - h
o R L R Lo h Chg >™h Jhaq_ ™ T
T4 S hssh ot sy Y YA T T2yt 6T DL DY WE I X
1 h _'/\ W/\_hv' B/\'I /\WV‘ >W<V‘. B > " h ¥ > h | h h AB
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1 T8 h>>h *¢hy te@iK2y s Ah’ >"h Ch*“h " h hA_
! wAAY " h ' ! ' < h B > Ah? h/\rgp_g_ﬁl‘u"’>55/\¢h B <8, h *h > °A
. R AR GeLSo0P® n~ "~ <w A
- I 7 h >>h ' S ¢ h L hew Bt h * h ' ' *'¢h
closures, firstlass functions).
>>> type(1)
<class 'int>
>>>type(' 0 U9)U
<class 'str'>
>>> type(sum)
<class 'builtin_function_or_method">
>>> import math
>>> type(math)
<class 'module'>
>>> type(math.sqrt)
<class 'builtin_function_or_method'>
r ®81c¢1 . ' A tealiKz2y <h s’ Ah* h A “Cs’ >saAh@
1.8_1.r<h‘5' ¢ h* h A " ¢ B’ >8B AN
n. j h '(TWI W/\/\V'BI _"‘ h/\_'¢5'>5/\" _ h ¥ . -
WA ¥t h ¥ h AC & R B ' >h@y‘®"f’ | s&@paeF * hw A h h s w ~ - '
C h Y -t > | h ' YooY - Y oY 1" >t ¥ A ht 1 ¢ B C
LY >" A 41B8LY>SWALA §g.h 7 ho o "ChkEFGGNROdZOSEAD
wo, A hahh A7 Y™ € B hsBsl ' > Y O D A h h "AOD
1. - h his ' 4 >had.82" C&h{"CHW | NJ ~ " y&s" o "'Sh > A
- J’h>>h(DJ’|5 ‘'<h >j h A" Y
q * h h -~ hg v 7 "¢ h -~ L2 A A N ¢ h A oL s
i AR BT " T <wY A b7 hOo e 2R2YSGOSNE .~ 7
q T > 8¢ LT Y
o pyypadNypypysz -7 K>, h A’ ys " v, h h
>w Ty T OYF3IAO YSUK2RO ~ 7 h e "y ‘ _ A
> Bt h b rl(‘ B < B h h ‘> h h ' h A ¢
0 dZLIRF GSW2R2YSUSNBYSHYL YOS ~~°_ A" >8° _As"
B -t w "B h t S8, ' ' > " 0]
(I r{tq\u >W‘V.{V ww;\y‘}\uwm >—V B! /\h IB‘ IEB’ .
h >h h h A 1" >y 1B h ¢ w A h AW Y h A © ¢’
h ey -y 2o ! . A . h h ¢ ! ¢ e _ A ¥ h *h A YC BT ISTWYA
h A " CB > >SB AT - Y 1" >t 1B h ¢ h B~ w -~ B '
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NAMm A * ¢ BESABRAY  w A D o e et S>swAY * o>t LT é)\yg

¢h<_/\_hl A ¢ <h > . “/\h""(pl_"/\ ¢ _ 1 " ¢ nh > B

a_car = Car("Opel", "Corsa", 2024)

1" >t O I T h w A h h A " CB° >SB AT ' ¢ <« h > /| | NE

>

h A C 8 >B AT h ' w o, B ' * 1 ¢ B¢ 7 ' SwWABE s w 1 " h

b/ 2NAlFbhX w_Y  HAHMD ¢Hh* M7 Ch g "< > "~ hao

print(a_car)

Y ¢ h <8 ws>5"h YA S e t quJé-lelIJqJ 1 ' h YA B S
1 (I‘<II‘IY

a_car.update_odometer(1000)

B A" >S8 7 _ AB A B, L -t ¢n ¢ h h * h » ¢ ¥ h A " C B ' Sw

a_car.update_odometer(900)

' >w"’4"l h“’""_s‘ _'/\ h <«<<has "3 {'h_"_/\_hl _'
>e t LT dzLJPI-GéwZIf{EYSljéNJ h =" 8B <8’ Tho Ryt a>h B A
T T, AYTFR2NNEGAZ2Y KARAY3AOSES ShY . 2R2YSE SND
LE ATy vy A_h h > > h h - B v, 8 ' ¢ ¢ _ 1" ¢hy
¢ <h > s v A 1 B~ "] hecgY A ChAaA'" AB ¢ h* 1 ' h > h
_" h/\_'CB‘>W/\" (0
1_'/\ m/W"’h{’“ "hyts_hl _" h“’_w<|5‘>h ! BC_W<5"
class Car:
def _ init  (self , make, model, year):

self . = make

self . = model

self . = year

self =0

def _ str__ (self ). B . B
return '] g Uae @ a 3edWca Ysplf . 1, €83 Uy ofself . 1,
y Uec g{gelf . } e Ufself . } coaashe WU U

def update odometer (self , new_km):
print (f " ¢6 UgUes o a3 dBalf .ypaoldeer ] coooheUU) U. KA scUsy Ua
30 UsaYsc gmew km)" J
if new_km > self :
self . = new_km
else :
print (" U3 U 90Uy y UUUs 3U ogjategs Hadr UU cosash
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a_car Car("Opel" , "Corsa" , 2024)
print (a_car )
a_car .
print (a_car )
a_car .
print (a_car )

[ ®82¢N Ah s * " hu u ¢ ' ‘ R
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Q Qe Cc«a
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<|®
e

e
e

n ®¢nN

1.82. 1 <" "7 A7

<" YA >0 h g -
T TS gmdo Of aaon ¢
LT Q&EAZISNDE L aaos ¢
YA S[-@.83hh Yt hys _h
. Fy1! 002dzyd ¢ h .

¢ h B

B¢ <h * o

. h " he¢ v 7 > t

A

(balance)ce ¢ <h '

t ¢ <

PN

5 -~ h Ah -~

AhC < B2 M ¢ h h * ¢ i h n !

N~' T <w AT ' {F@Ay3Ial 002dzy G s s s Ak

AYGSNBadyN»r GS ¢ h- tosw Y Y

BankAccount :
def _ init_ (self , owner,
self owner
self = balance

class
balance =0):

( BankAccount ):

owner, balance =0,
(owner, balance )
interest_rate

class SavingsAccount
def _ init_ (self ,
super ().

self

interest_rate

(self ):
+= self

def apply_interest

self * self

LJLJt

w

e

~ - v

=0):

1o c*+- @ @

|e-caoq

-1

®© O Co

2024

¢ h

2

17 h > >

N

N
W NChd

Ce
™ q} ™
— p— Y -

e L

1 1

- Y ¢ < h

- Y ¢ <h

1 J h N

h
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savings = SavingsAccount ("t sY3sigd Uuh ¢, 8000 0.05)
print (') | ¢ 9 @f hoe:g savings . :.2f} Ug ")
for i in range (5):

savings I t 0 ) ;

print (f " z0U0Y U fi+0ds YGUy € c6oe Eblgirgs 3 balarfce :.2f}
Ugy )"
print (f " ¢Uas0fh g 0§ savimgs e balad .2f}) Ogyv "
[ ®83¢[ h " hu s 0 >h ¢ <' 7Y AY >t ¢ _h o
B‘.“’<" f rl‘g)_"/\hWV:WZB‘>h _' 5‘.‘_w<5 ! _" ¢ _ 1 "¢
J;ogsefl g haso’ @ .3000.00 Qg;t .
zuuyY u h Uds 1d yﬁg;seoe Uhavs 3150.00 Ugyt
zuUuy u'h Uds 2d gﬁg;seoe Uhavs 3307.50 UgJ
zUuUY u' h Uds 3d yﬁg;seoe Uhavs 3472.88 Ugy
zUuUY u'h Uds 4d yﬁg;seoe Uhava: 3646.52 Ugj L
zUUY U h Uds 5d UGUyeeoe UhRhoarvs: 3828.84 Ugj
gUas90f g heaeesos @: 3828.84 Ug}
rlg)cB‘“_w<5‘>h Iﬁ?r_@%_}s“ ¢ _ 1 " ¢h
183. [ "< > 7", " >
B T < >7 7,0 > 0LR2f eY2NLIKAAYD AN hA_ OBt >E AT
>, . AN > 8 Y 1" h Bt Ch h A " ¢B’ >8AhN S -
A 1 * h ¢ <" ! > B ¢ 1~ 0 > B 1t h ¥ 5_"¢"'}h¢’h/\_5h'<<'_
¥ T A ¢ _ 4" Ch v > B A h 5¢_B<5’ 1t h Y B_'C"
_" VVVVV B , h >'y5_h'¢>
1_"/\ ¢ _ 1 " ¢h VLU h =~ *'hy B h t w A h -~ h hp B " 1 >h -
B y s _ ht ' T ¢ <h ot / KI'NF O SNE T h Tt <h o>
<Y T s 1SSt SswAzY >" 87", Y h3Th hk<hs “ w2 FENN
h - o T Y ¢ <ch o 0} B ¢ <h ™ B 2 F NNA2NJ ¢ h* I
B~ hAah ™Yy v~ y> A b6 " SCh<c - Y AQ Sw Yy Y F
5"_"5_h‘ > B ‘h"z B A _ v _VW6Q'4,WA>BB_hj‘W<>V',h¢ <E
hAa " ¢8> aAh 7Y /] KIFNF OGS8SNJ ¢ ht Ch<s’ 1 °"h ¢h*wAah
_vA h(l\ ljll _ - v _V h/\_'CB!>W/\V q) J—h' _! 1 q‘<n
- B¢_|5<|5’_h' B v B A hSh‘hh\:'Cﬁ_">5'/\" 0~ " <8 >" "
SN e LT T A T S (! v T ht ALY T o B>, h ATy T A
LB AT AN S Ut utsch v BAYANBTFEOS0 T4
class Character

def _ init  (self , name, health =100):

self = name
self = health
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def attack (self ):

# dUGosoe eydelised ~6g UszUey30UUs 30U g Uy aUagidUa
raise  NotlmplementedError ( . B
‘"¢ eydeiled attack “~j3y Us 30 ges esasddUa GUsd g
)
class Warrior (Character ):
def attack (self ): B o . . .
print (f'{ self . 1 U sUadUUUs U O Uda aUs JealUaUa 15
cdeoasyYYd!"
class Archer (Character ):
def attack (self ): ) ) ) .
print (f'{ self . } Jae3Us y¥y3U byaed aUs "jeaUaUa 12 ¢a
cdeosyYYd!"
def play_turn (characters ):
print ("== 0+ ] 8 dUs G 3 9 U="9)}
for character in characters
character 0
herol = Warrior ("Valkar" )
hero2 = Archer ("Sylvaris" )
party = [herol , hero2 ]
play turn (party )
[ ®84¢f h " he "1 >h =Y < >Y7 " >Y O]
== 0Oijed "Usesslisgi == , o .
Val kar U'eUangUe e U G  Uda aUs '}GQU?UG 15 sesYgUg’ 6 C
Sylvaris jae3Us y3U byased aUs “~jeaUaUao 12 e683YuUuUd edc
negl™ " _w<e T >h s @84s T ¢ _ Lo
19. B .8 h
rh_h YA 5C_w<5" B A - Yo h>>h_" z_h 1 B 1 > W A
_V —V<VJ! _llz J‘I<h-{ll _l >/\||>| W!aq) (E W!a B
- B B > B A _' h/\ts_hl > <t 4‘h¢"‘3’_h' _>"7\§51
h - Y ¢« mg¢g ! 1 B4 Y >SWA, A _ 8 - w - B " A h h =Y« ¢ g _
h - Y &« "¢ g o (])B_‘ B_’_J‘h/\B_h’ > w h =, 8B , A OFA
T T TC<' Yl FNR A&, ONIBBSEAO T sh u-Solidb{ { 5
{GI 0SS 5NRA@Sa0=: K/ ZYLITOF 5A80&80¢ “Ch* o/¥5 h<<h >w ' oh
_h h ., 8 h "’Jh/\_/\"/\_h' B s~ h [, " ¢ w 1Y >w , h ¢
- ) h o ‘_h 1 81 Y >wAh o
e L1 °h [ ¢ ! B A h ., Y " w Ah - 1 h >>h h ¢Y <~
ST w ot AN hoA™ ‘o8 ézLJéy'L')Z che "7y A_Nh SN
hahao A, GONBFROZ s+ h, " GgNRGSOwW! s " ~8€"@x” | KJ
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"2 >'_W' B AW JB'BI B~ B VE h ’hlz _'. h Ah o A, 2!
h LB Y - w T Bt A h C <8’ B 600f2as80 3 _ G A h h - 6 <
1 " h '  hc ‘_5’ '_' _h 1 B 1 >WwW A h w o, v A L R S _5’ *
191. 8" . > h ¢ " >wAY
{h h7 s’ h CE">wAT 6G4SEG FAES&a0 h~ " _s<” A A N
e B L >B A o B AN hahao A"t > h=o " " A hAS .
> WAhA h- < B~ ve 1 h>ow Ce ' >wA{ ¥ 2RS. " B ZdSs
ha 00 T T B h<cs” " @ [N L1817 >wAh ) w A h h * L B
. h heo v . NS * AN . > B Ch_y‘l’j’z hy €, P A'CY -~ h ¢
>5_h," ¢ h _'/\ h A h «<h 1 " >5_hv' th Y 5_'¢_/\
1 AL _h h .8 h C B ' SwA~ wo, > A B~ w¢ h ' o]
Lot sy oy ey /\_h' _"/\ - M| h >>h t ¢ h° _'/\
CB ' SwAY S ~ h ‘_‘ w o, ¥ A 1 h Y 5_‘%‘" B'WQ_h_ 'cpIh
Sep N} SR I fdzS&a0o *+*h _ ' A h->Yr s LB LY >SWAL AT
| 1 Y > >SwA! h Ah -~ h " h _h‘I 1847 >SWA, AY Qh‘_l ¢ h
“h o h>e oY ! B, h " >0 A [h7T <Y T ' <>
CDLIIELIIZ Y - Tt B, > B A T “h h Sw A B ¢ h Ah 1 A ts Y ¢
Ttah Y o4 ¢h 632d2NOS O2RSU0 s < o <o s
te@iK2ys s Aah: BT h s’ h BBEWSWRA™' OPhgeh~ 8Bh " 0, B
¢ h* ~ t > Y B > Y " h'<"’ C B ' >SwAY b
1911 wA ™ " 1 >h h B Y ¢ ht h Ah o A, ' T oK B LY S WAL A
l“ h AY " 1 >h B A h LB’V‘ - h1>h_"“" ’_h‘ > W . !
© o> v AT >h gt 4t hy Y smg T hoos Y ¢ h o
O0Y2RS0OUD & S <" o AR ' LT WYY w AShT YheA
{'hjh‘_" A " A h B 1o h v A 1 B 1 >wW Ah O n]‘h - h h | B °
h AY > 1 B " _" h 8> Y B <5‘_" 1’ h h Ah o A, ' (0] B/\ _
bNbZ - ¢ h <8’ _ h , <, >h” @ Zr].’_w‘ I A hhj AhYY Y > ht B_"’ _ Y= Bh” ' B
SE LT -, &’ aAh' Y'Y NBFROOS NBFREAYS60 " NBI
1.7 Ls " i p®ILY T T Y _ut&hh TR L8 WAl LT
, h ¢ B <V > B _" - "1 " h >>h o 1_'*"| B’ AN ! Ch_h>w_ '
A D > ’ h _' ¥ ’yls_h' w A h ,/\"<" h’h(.‘_" . A -y
[ ~ s 7t s, " >6lerémipsumixtd 7 T 88 Y Ah >s  hpttgs)/ wwwlipsumedny. ¢ _
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- h 1 >h Yooyt h * B~ h Ah <" | 1t h ¢ h * B . h h ¢ "o
AN <7 . A s, v AN WA LAY T > B o " h V hs avss " hi th ¢ hh

_" h =, B Y C <’ AB > B ! Ssw Yo Y Of2 SOU ¢ h [

flename = "lorem_ipsum.txt"

vowels = "aeiouAEIOU"

count =0

f = open(filename , ")

for line in f. 0:

for char in line
if char in vowels :
count += 1

f. 0
print (f"Haedmgﬁszs{Jtmnt}") # Yoeddidg s dy 3 ib¥s3
[ ®91qwA ™ " 4 >h h 5 . h haAahit A, "' @
E " Sttt eRAEAYS.est M LAl SAY Ah T h T h o<
B‘B”'_," ‘,h<>h_"cpm'h_"/\ <‘J"h_'Z'

O2y GSEG YFYF3ISNI > ' A 8A_ <" FGAGKO® & °  A_hv
h ", 8 C<Bh B h _'>h_h > <! VY Ot T, B _" h A
s vh > g ! ¢h_h _'/\ 5<.‘_W<|5"q)r5 h _'/r(m__g_zz/\"_’
LB T s _" h 8 Y J’/\B_h‘ - vy h ,h<"ZC
Python.
flename = "lorem_ipsum.txt"
vowels = "aeiouAEIOU"
count = 0
with  open(filename , "r" ) as f:

for line in f. 0:

for char in line
if char in vowels :
count += 1

print (f' Yaeddd 3 o[ys{Jx:cmnt ") # Yeeddids o[y ¥ 3

[ ®92¢wA ™ " 1 >h h s . o> 02y GSEG YFyl3as NJ:D

1912 n* “hoo" 1 8B4 Y >SWA, A B h . B Y

GCE B4 1 7~ h ¢ 1 B1 Y >SWA., A B h ., 8 Y QB'>W/\V‘ h"’_5<
5"_’W'5‘ _'/\ h"’"'CB“' h'“_5<5‘>h_,/\ 1 ' h

~ h ¥ Yt hy B hr@g‘sz f.‘_'{‘f.‘h ¢ h <s’ h * A h Bt h 1

¢ h* _" - 1 7~ h >>h T Y <Y1 2y B¢ _'/\ h/\_"_"“'

CB " >wA” > 8 AT >h 2dz0 G EGX > h o> h A h 1 h >>*"
ve " AhA hy ‘W/\_h ‘5_".‘ h¢w~” h?*v Y ¢ htt 3 h A ¥ h ¢

B A _ h A B > Ah? .t ! S - Y < <h < h *'hy B h * > B



E - h Ah<h>j h AE h >w 7 Ah - ¥¢ . B ' > Md g~ .
¢ ht B <WiJ , B ' h A O h * -7 h i1 >h ¢ 1t h foB e h ¢ w
o >s LT AARAIAGOG € ht St E ET ANGWY pEw ks BT
rlh/\' 5"V{VI 1 B A s > A h W.IC"'Z 5>,h/\’y5_h' >" A
_B'h'_W" B'BVB’Jh"thIB '5”'_“' w1 ¢ oo B
T ooh s 2dZiodER L MY SHeHUO E L en o h
h LB Y 1 B A -~ h ", B t h ;1" >y 1ty B A _ h A - h *
T [T R AT ash A ot sw st ot g RAGK 2S5y 0 b2 dzil
Ch BC S B * h ‘> h h S <t Y eY S gt T, B ¢ S~ <Y ¢ B
~h~hua , a1 ' h ¢~ <~ ¢ h s Two, Y * h L v h
AT 1 B s B A h = ' ‘h'hqyﬂ'Zh_‘h<B<hQW‘BJﬁh|j>'>5"t5c')/\h
ve .00 o T h s>t
s =input (" KosGYoUOUU ys3Us dUOUsdh Usyy Use: "
if not s. 0. () or int (s) <= 0:
print ("zd y¥928ag)Jd UdlGeled. "
else :
n = int (s)
with  open ( "out.txt" , 'w") as f:
while  True :
f. (f{ n}\n")
if n == 1:
break
if n %2 ==
n/l= 2
else :

o n=3*n+1 ) )
print ("¢ Us g aae g Cdldlz 9 Y4 UdisUsout.txt" )
r ®9.3¢n+ ¢+ "~ b, " Tt t sy O LA ">_ A s hT BTGB S>wAY P

192. 5 .8 ' h [ {+
[h hoLsn J{+ 6/2YYF {SLINYGSR I fdSao h-_w<”

h=>tm"mew ' LTS SWALA LBELT>SWAL A T > " T AhCHh
¢ h o 1 h >>r hA R B > h R D L L A
0X0xX ha ©h¢ >" Y 78 A h A L A ¢ h h <™
8, ' >h v o OTOUD® 1. .ARFT h<ch ST LT, tch s
B~ h<cr s AT " <oAY L <hye R T AT S LA S
e +"'>7_ ¢« oA T oA {2 T, <8 R YA hC
L S S L ¢ R © 9EOSto:z
I < B' - Y1 7 h >>h ! >V (0) rl’/\h' h/\Hn‘J/\B‘C">b<hh‘>B_h_
1 ' h [ Y ¢ _ A * A " > h A ¢ h 1 8 A h - h* v A . A B
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t@dK2ys ' hahuo A, Cht a7 h " h’ | epandady /'{ £ > Vh s

~h " w,_, 8" ‘,'<V’ B"_W{V‘ <“'_V‘IC§VZ*5_.2 B“V_B">IB/\'l<.'5
ST rem g tjgtYemer Chtt s’ Aht s <h, ¢ ht hTYgvo ot
[© Y2RdA S 0&a@ -~ 7. w w4 T jncer o
AR r o NBEFERSNBO Sht o o>wr L 5A0GwSERSNDO O a
+tth o oAb ! st 7 h LA V<A "7 . tReader() h AT Y T A
- Cw, ' Chts 1 hs>s>" . <sv'¢e' SRAOGAZ2ZYINBOZ
<h>jhAYA_ ht h - Y P N v )
B4 S h " d € T wiatt  h o™ AR ART U4 SKhCtE Th T
L4 Y >wAh > j A ¥ ' AY>hH <! ¢ h: St
_" ~h > h B ' 1 >h “" 'h"’“‘hyu_h‘ ‘_' “/\WAB‘h 1
> Y, o B_h"B’hl D223f § - h,f’l"f.‘”gl:mcpwl/\_h"/\“J
Coftegr L 7 T > T Y e hr NEFRSNBO ' h ' A hAf
B>, h Ay Y A ht . <’ s X T T ' - ooh s> B
Ao >w PIBBE LTI T TSN T T %A Gy e h BAOGWSE
_"‘ h"s’“‘ ¢ ht ¢ h * B 1 1 " h " 5>,h/\’y|5_h‘ ., < B V
¢ h* izfdzygcprh' ‘_‘I 4," "V‘BJJ"B'I {'hjhy"/\_l‘
oA L ELTWWALAD JE D A T L gONBFRENDBO . TR
“wc T L 5XO0GWSERSNGEI® TG Shhyhsa WUt S ht A Wy
RO " A D R B, A 5"_’w‘5' A B~ " <Y ! ‘,‘h_h<<'
S v j<rsh Y @ s hT<w st s s o NBFRSNDBO ¢
B ¢ Y <! - j h o *_h LB I5YASOGMNS | RASAIND 'OA ~ 5 hY T, Wt B st

B Google_Stock_Train (2010-2022).csv > B data
1 Date,Open,High,Low,Close,Adj Close,Volume

2 2010-01-84,15.689439,15.753504,15.621622,15.684434,15.684434 , 78169752

3 2010-01-85,15.695195,15.711712,15.554054,15.615365,15.615365, 120067812

4 2016-01-86,15.662162,15.662162,15.174174,15.221722,15.221722,158988852

5 2010-01-87,15.250250,15.265265,14.831081,14.867367,14.867367,256315428
n' <8¢ .8 238 [ {t>w . > T 0" o s _ht s h D223fS8 +*h wAah
import  csv
fn = "Google Stock Train (2010 - 2022).csv"
with  open(fn, newline =" , encoding ="utf -8") as f:

reader = csv.reader (f)

2[Y hcswm T s Ah >  hpttps/ www.kdglecdnydatasetgalirezajavid 999/google
stock2010-2023
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for i, row in enumerate (reader ):

print  (row)
if i >= 2:
break
r.1.94¢gAah i AL > L LY >wAL A KT hT Y > >Sw 1Y NBIFRSNJ
[Date’, 'Open’, 'High', 'Low’, 'Close’, 'Adj Close', 'Volume']
[2010 -01-04', '15.689439', '15.753504', '15.621622', '15.684434',
'15.684434', '78169752']
[2010 -01-05, '15.695195', '15.711712', '15.554054', '15.615365',
'15.615365', '120067812
rlm;oQB‘“_w<rs‘>h MC_W<5"I h/\hJ/\“‘l h’As"" /{i > B ~ >w Yo Y
import  csv
fn = "Google_Stock Train (2010 - 2022).csv"
with  open(fn, newline =", encoding ="utf -8") as f:
reader = csv. (f)
for i, row in enumerate (reader ):
print  (row)
if i >= 1:
break
r.1.95¢gAh s AL L4 >wAL, A h= " h Y e s 0 swt 1Y 5A00wS
{Date". '2010 -01-04', 'Open": '15.689439', 'High" '15.753504', 'Low":
'15.621622', 'Close": '15.684434', 'Adj Close": '15.684434', 'Volume"
78169752}
{Date". '2010 -01-05', 'Open": '15.695195', 'High": '15.711712', 'Low"
'15.554054', 'Close": '15.615365', 'Adj Close" '15.615365', 'Volume'"
'120067812'}
rlgpch’“_w<rs‘>h 52‘_w<5"l h/\hJ/\~"l h’ls"" /{i > B ~ >w ‘Yo Y
193. 8 . h 9EQOST
[h h L. h QEOSEt h~> _ s<” A WwWAhA h~ ST T L hy
LY >">SWAL A 181" >wA,.Ad [ aAONR&a2Fd 9EOSt ~h  h>wy
L z_' 1 /\h_‘_'_u > 7, Y Ty r )2 BY 1 h < AR

"‘_‘C"'“ ' ' - v -~ h w, "D Mm vy _h/\ h‘h'_ts
[ 1 h A " B~ B VE 1 h > h >8 1 h <Y ey 1 1 7 >w A
T<EYABC _ ">h hy 7" " w™ YA h 7 A AL T B " A
Excel.
€ hAh 1 A ! ¢ ht ! B 1 h " 1 B4 Y >SWA, A B h h 9“
T PSR I o Lle'I‘:’zIézu v - ¥ > h - h w o B¢ ‘/\h _u P
LA, << A B hYCh s hA T CE >Eanh 5LEFICNT VSh< &
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B 1 h B h Ah < ' 1 B 1LY >SwWA AY ¢ h ¢ _ B“_ w - B "
R S B | ¢ h h ot T Ch > A w<h @ n_/\h<<h¢_'<.‘
SRS S S - Y A 2 LISy LRECT

B v ' | ' CHB S W AT | h Ah 1 A 'Y B 1 h " ¢ h T T T

>B_hJB/\W B "0 D B‘h‘_s BJCh_h _h ! > W . LIA LI b

"":“"W_B‘ A h B Aht 51‘.‘h_5‘_‘>wﬂ">h_‘h ’L{B”‘”‘_“’>"9,|‘é

ho s>  9EOSt >s8 ' A 2LISYLRBEf "~ ' <h>ihaAY AY 01

Yo v<vah oy 9gEQSE TAv>hys ht F2N]06221Z OHO

G2NJ 6221 600 h Al A tYosa o Tt o §OSTE AT ThT 17

h «<h 1 _ A _" h B MO cE 1 " h gy " Ch h h _" B_'_ w -~ B

_" h Y s ¢ h ¢ ¢ __/\_h 1 /\h_" _'/\ h _">h_""’"

hAah, " _ A " ' B A'BES>SWW.hHhY 'L 7Y swiALh >

1 - e ~h " h gy s *' 1 >h -y . - hrqj’96h * h 'sth_ h= "~ h J_>"h/\_ V‘;'_",{”B‘;’h_ h

hoos Y 2INRSNBOET 3hEr 3 S > AT g2N)] o221 Sht
o <<¥ > A >h THhNRSNEn® N~ 8' _hy ~h° Y *thy YA _ h-

BC_ __/\B_h' ! "__' I~ h >s>mn" _"‘ ,,<<"‘ “" BTt w,

_'>W_hh'¢‘5<‘h ! 1 B _ B ! ¢ ht ! _ ’_' 1 h s>

-~ h h i1 1 B < h b 1_' AW E ' h ¥ - hJ>h_"“"|5 _h' B 1o

-~ h h 1 1 B < h YA W h ! 1 h >>" 3 ¢ h_‘I A BC A S w . 'Y
! - ! h > h "oyt ¢ h h ., ! >Sw AT -~ h h 1 1 B <

h s’ 2NRSNEYdzZLIRI G SRHEF &@H x4 "'h™_.' ~ - Ah has A7t hr

h > hj <

c

from openpyxl import load_workbook

#1. 0 hy UrW)dc UaExgel (Workbook)

wb = load_workbook ("orders.xIsx" )

# 2. Yy fRhabUGd GU (i @26 (Sheet)
sheet = whb[ "Orders" ]

# 3a. | 3Yo3rld oaUest 3

print ("®Y3 1 0Ud aGUsy ¥ UsyYy (i aaag:

for cell in sheet [1]: #1d 2} Ue gheader)

print (cell . , end="\1")
print ("\n")
# 3b. | 3Yo3xrvld GgooalUsjyoseyszvyas oalUast 3
order_id = sheet [ "A2" ].
product = sheet [ "B2" ].
guantity = sheet [ "C2" ].
print (f'Order ID: { order_ido 1 Prgduct: { product }, Quantity: { quantity }" )

# 3c. Kooy UlGe GU aUeasyY

sheet ["A4"] =102 # |3 adehd ~ Uy UooUaald
sheet ["B4"] =" €]} | ANg 1 FErdBByhs
sheet ['C4"] =1 # YelhUJUU

# 3d. Ksdeyyrvid oaUasai
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sheet [ "C2"] = quantity + 2 #
# 4. | "edealgid Uae
wb. save ( "orders_updated.xIsx" )
print (" Bs UeaaUoyd U edd
[ ®96cR AR I AL > h s>~  SE

i
2

e
- ®

didd "edhUdqUUG "~ Uy UosoUsaalgd
3

Ui UdoaUs GUe 'oyders_ updated. x| s
S

9 Ut
OS¢ S B 1 84 >wAaAh “h " hi118<" _ A €ht 1S

G Avtdpen amoBriksuon @ L) M > orders.... '

Apxeio  Kevtpwikny  Ewocywyry Ixedlo  Awdrtoén oshidog

F15 v i Je~
A B C D
1 .Aplﬁuécnupﬂwahiu{; Mpoiov Mogotnta
2 101 TAAA 1 AITPO 2
3 101 ZOKOAATA 2507P 1
n' < ogRh .8 SEOST h - I " h t ' h ARhJT A, > L BEL Y >SWA., A

g Avtdpom omoBiksuor @ = & v orders_updated....

Apxeio  Kevtpwkri  Ewgaywyry  Ixedlo  Awdrogn oshidog — Tomol

F15 v e~

_ A B C D E

1 |ApBpocmapayyehiac Mpoiov Mogotnta

2 101 TAAA T AITPO 4

3 101 ZOKOAATA 250TP 1

4 102 ZAXAPH 1 KIAO 1
rl'ClO/QB’As’“ SEOST T 'h’hJu_fT'gD.g_slh_h A BC w0 T Co_ Lt
1.10.wyh * & L1 >SWA, A
B 1 - 8 *'h ¢ w h Bt nB{V>WA.A h =~ B < ¥ A ¥ T o<V
tthor T LTS SWALA LBEL T SWALAD T T WY A DA
¢ ht ! 1 "oy ! h Ah ¢ oo ¢ ht B A" >SWw . " < h s h ¢
Ll >SWA, AD 1 _7 .8t hor > A _ W< ¥ _h L1847 >wAh h =
- Ah ¢nh w, B ' 1 he¢e e ' "'AY >h ¢ ht h =~ B < B’ h * h =
T Ahch T " <h>j h A W oA h LA "OWAh AE T AMLC aE S
OLINAYI NBE 1Se0x YooY T Yy  hahu AL, yst >YAh LG CF
L "h , h<’ys" ' >Y Ah gt ¢ ' h ¢ h' "'A h ¢ " h ' h
A h “‘.5_’Y"A_h' >B_hv’ _‘[Sl‘e‘éém‘N/\WW)«WA"‘?&kkli_’
B A -7 Ah ¢h - h Ah w8 h * * ¥ - . B YA C < ' 17 b
LW B, A ¢ ht ! 1 " h L N AW~ B " h > B h v . AN 1 B
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E L' h,s LA B ' h¢ _ A bhs A L8477 >WA, A
0{ G4 NHz2OGdzZNBR VvdzSNE [ Fy3dzZ3sSoxzr *© ~“~ " h h~>" s<s’
_"s>h _hd & {v] R T 8 w h - < h
nEL>>WwWA, AT - hNJ} Of ST aAONRAaA2F0d {v][ {SNBSNE L.
{v[AdlGS®d rw . _ ' {v[ ~hw,s _h* 't 4 Ah _ ot hogpro>
St ARS LAY B h 1 " ¢ h = EA' >W ' VU8 LU TA>S W, ALY <Chh
/\‘B_h B _">h_h - > Y B A h "B~ ' <«h >j h AT A
rl—l—<WVAz 1 {V[ B—l_ W—Bl _l {lh B € 1 L} __A
- j ho z R CI ¢ > A hs LY AW ASTA M T L
_<| v ~ t h(:h J-\!‘A\h4¢—||h$>lrht_v\h‘q}‘ tB >l h Av . 1 1 >h/\_ t (|‘_A
rlA_“ w I,A-hvl 0’15/\‘?"0]‘h’h{5‘1>h
n'>"" 1 |CREATE DATABASE £ {CREATE DATABASE SchoolDB,;
n'oho h "  DROP DATABASE f 3 e {DROPDATABASE SchoolDB;
n'>"" 1 CREATE 'I:ABLE hs”e CREATE TABLE Students (ID
f”\hct“ (GUeadl Ui ed, 0UY¥INT, Name VARCHAR(50), Age
K INT);
ntohou h, " |DROP TABLE Hh3ae¢eU_ | DROPTABLE Students;
] ALTER TABLE f) 3 6| ALTER TABLE Students ADD
[ Ahch Us Ug ae,; Email VARCHAR(100);
n' > ha+ .o INSI;RT INTO " a3 Us| INSERT INTO Students (ID,
n' " (QUe a.0d VALUES Name, Age) VALUES (1,
(Us e y.9gd 'Maria', 20);
n' ohu h , » | DELETE FROM " a3 Ua WHERE DELETE FROM Students WHERE ID
n' ! h , » dgadead =1
na' >w’ . UPDATE “~a3UsUd SE UPDATE Students SET Age = 21
nt 4 h, Usee WHERE 0g3deas(WHERE Name ='Maria’;
n~-"'"<-1" SELECT GUeaUd FRQSELECT Name, Age FROM
PEL >wA WHERE U(Ggasdead; Students WHERE Age > 18;
BAh ‘s GRANT UsaUst e UY GRANT SELECT, INSERT ON
preht s byld/ asUsaUd SchoolDB.* TO
"clJeldUdd' @ host ' ; |'student _user@'localhost’
| ALl T Y T >wAs "'>h A " Cw AT <w {v] ®
1.10.1.Sqlite
& {Vv[AGS h~ " _s<s’ waAh s <h 0fAIKGBHSAIKGO !
yo-y oy w o, B ' 54‘h_5’ > B w >, 6 h " ‘_'/\ h‘<'_'_h ¢ h
s > AhT >t ¢ o A" >t ¢ _s"’{hh'_lq\,l’ah.L’)ih_Jhs{{"/\é
B h S > B B vy ' >w A Y - oY CDIB h/\_"ts"
<s ' " YA ve . .0FaSROT "' {v[AAS OBENBISNI -
KC w<k ' A < Y AN At et _ash< st h o hg LINERVO 93 80,
' R N 3 <Y "Y' _A_nN w A h > A W< Y a S NIY
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h -~ ¢ ¢g B h e B w A h ¢ ht > ' A h >, 8 Y 5 ooy -y > T

<v ' Y T te LA S S _tsh_ AT T, 2AYR2643Z [AydE "
‘h’h>|5_"’"’""lq)05{v[}\[jé B’Ah'h'q“}\"_\ml'h‘ﬂ‘(hh(

0! YRNRPARZ Ah{0o ¢h* e A", >h _>wah H§SYFSRRSRO

6T SNR  O2y TAIdzNI GA2Yy0 1 h aAh  <s® ~ Carmcst g [hC
. "t >waAh ,h o hce v ¢k panisactiofs; tiggershindexesA 4 s 1
¢ h ¢ @}\Sééz {Ih_l’_l\_hl ‘TI<" _h‘.’_l_h ¢ h ¢ h vt ¥ -
1.1021fh " h st >h > ' A JlitfAGS

1.' A 8A" _ ' _h b v ~h®¥ Tt hys ht ' {"hy* ¢h>>>h -~
{v[AGS >w . ' tedKz2yz hv ' oYt _aA_nh R
"’Jh/\_/\ts_h‘ B 'W/\_B 1 hygp Y, " ¢h j">h_'h<|§"’4hry\h'{5'
>B_hv’ B,h’>"1"l ¢ h jh"l 1L B1L Y >SWA, AOD

B . ' SRS T @YISS asEThY s ht R LT SWAL A >
a0K22ft ®Ro0 >w . _ ' sA_" <"  AltAGS0od02yySOlo60Dd n
h ' >h _ho

import  sqglite3
conn = sqglite3 . ("school.db" )

print ("¢ dYhGd opUuseeys¥ys Udesesg)oeddgalU oaUs GgasluyddeaU. "
conn. 0

r ®10i¢p' > 7 4t h T LELY>SWA, AOD

1. CUAW ., B DI02Y AT STy A hY Vo T Ah G { ¢! 5¢

{¢!59b¢{ ~ 8 " <h>jhAas" S R S A OARD ¢l

T8t <hs>jhas Y gt Y B YA S <ty OARO ¢0N

AR ~ ~“ahcn {¢159b¢{Z n" ¢ 1¥h kAL h " A "M 7T
LWt N T AR A >w T, VWA C< " LY 3

~

1 B84 SWA., ANOD

import  sqglite3

conn = sqglite3 . ("school.db" )
cursor = conn. 0

cursor . (

)

cursor . (
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CREATE TABLE IF NOT EXISTS GRADES (
id INTEGER PRIMARY KEY,
student_id INTEGER,
course_id TEXT,
grade INTEGER,
FOREIGN KEY((student_id) REFERENCES STUDENTS(id)

conn . commit ()

conn. close ()

print ("Bsas a3 UoaSIYDENTSa UsGRADESU de 568 g} oe'ddasUs

r ®102¢p* > 7 4 h T ARC A PR L4 >SWA, A ¢ ht

EE GRADES
123 id
125 student_id
AZ course_id o
123 grade

125 jd

AZ name
n' < ligee ~  C.ow_ " h Ah >8> h YA T aAhch {¢!59b¢{ ¢ ht
BC"<" o, zr‘gz_lo.:;{ t.‘_’hu(.‘>|rn_"“"5’_h' B " h a1,
n' > has ht wah v nm ot YA T ARGh ¢! 59D ¢
Dw!59{ & & . "' Thoh>w . A 0K To_h LI
" > ! LOg hl" “h - ¥ W<B ' >h ' s * > ha , 2"

oA @ 12ah
import  sqlite3

conn = sqglite3 . connect ("school.db" )
cursor = conn. cursor ()
cursor . execute ("INSERT INTO STUDENTS (name) VALUES (?)" , ("1 3U0LgNd
cursor . execute (
"INSERT INTO GRADES (student _id, course_id, grade) VALUES (?, ?, ?)"
(1, "Csi01", 95),
)
cursor . execute (
"INSERT INTO GRADES (student_id, course_id, grade) VALUES (?, ?, ?)"
(1, "Csi102", 88),

conn . commit ()

conn. close ()

print ("As e ddiodss; Uwyl® g da 3 Uas STYDENTSe U sGRADES.")
rgp']_o'gcrl“hj‘J" 14 " h A "‘I 4"' "/\hﬁ‘ulq;)



EESTUDENTS |3 2 Enter a SQL expressin  FEAIGRADES | Enter a SQL expression to filter results (use Ctrl+Space)

= @|123<°id = |AZname ¥ E @|1253=id ¥ |1238student_id ~ | AZcourse_id ¥ |123grade

o o

|2 1 | Avtiumg ma 1 |1 £s101 95

_— o 2 2 1 Cs102 88
r1'¢12/§B' "/\hCB] {¢:59b¢{ ¢ h* DW!59{ >|s_h _'/\ s ‘' > hua , 2" "N S B
N~ B ' h ¥ ‘rgs.10_42¢_‘4"h0r>h YooYt h ! B A" >Sw 7, B 1

VVVVVV € B > h € 1 J h 13 > ~ < ~ J > h B A il R ~ € ] n J t h W A h

AL hys Y 30dZRSYGUEWAR Sht Y O02dzZNASYUAR® & h <<t

h = ~<wsw >h ' h’ qm¥ SM3Ah> " A s ¢ Ah

import  sqlite3

conn = sqglite3 . connect ("school.db" )

cursor = conn. cursor ()

cursor . execuie (
""UPDATE GRADES SET grade = ?

WHERE student_id = ? AND course_id = 2" ,
(97, 1, "Csi101"),

)

conn. commit ()
conn. close ()
print ("¢ Uooj Ulle bUdescacoalUd) UsdeUj it ddal.
[ ©104CnR A’ >W ' . ' i1 h " A - Ahch Dwl59{®

|EE GRADES :: Enter a SQL expression to filter results (use Ctrl+Space)

z ®|1232id = |123Fstudent_id ~ ‘ Az course_id ¥
0]
5

125 grade ~

1 1 |1 €101 97

2 2 1 cs102 88
n's13 ~ AhSh  Dw!59{ >s _ h A sA'>w’ ' jh'>Y  §3IN}RSO
course_id=CS101.
Jw<” X 7 rJ1A05Z -1 "M h>Hh T Tt b hah o v o L8517 >wA,
WhLbX - _8 aAh A4 h*> " A _h 4L Y>wah A T AR
K - v ’W,B' ~ -Av>h ~ ,V! ] nz VA (I‘+{!<I" >hlll
> B _'h/\ K’","_’">h_h {V[ >"’"’,/\ A h thJ"‘/\ "/\‘B_B

ARS . AD

import  sqlite3

conn = sqglite3 . connect ("school.db" )

cursor = conn. cursor ()

cursor . execute (

SELECT STUDENTS.name, GRADES.course_id, GRADES.grade
FROM STUDENTS

JOIN GRADES ON STUDENTS.id = GRADES.student_id

)

for row in cursor . fetchall ():
print (row)
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conn. 0

r.1.105¢g Ah ¢ <t * " L1 >SwA, A h LT T aAhcEs O

E wWv~?” _" C _ 1 " ¢h B > A h ' h ¢ ' «~ fry
(*)s3U0utsdd’, "Cs101', 97)

("yJ3Utsdd', "CS102', 88)

h_h _'/\ s C W< B ' B A - Yo h > >h ¥ B > Aht -t Y h A
> Y B A h ",B’<"/\_h‘ B <h A h > >SwAh 1 B ] >w A h B
h LB LA " B h <« < B h = 7 j < B ~ B Ch_h‘/\ h{“m‘,l"q)tss_l
_ h_'J’QWI h/\_'>5__" I.Z I_'. ! h o At " _V\Z
B>, h At T ¢h _hoc' <7 >'' A >h 7 ¢ hr ' AW
{"","IKh/\h¢h>,'l h - ! _" ', h<<>h o
1. " . T IR WA <Lt s TS Yu S hss>hot sy oy ioh oo«
svh e w e GSEQOSLIIA2YAa0® ' h svh’' et sh v
s ¢ o w<s P E 1" > . 1 2 h o~ "¢ < ‘|-'}\L')é§z‘ hl. Y6-v'h’’h”’ B,{"'hl‘
, Y Y1 v ¢ you BQ_W<|5 l. ¢ ht >5_h,w Bt _V/\ W< B
t“[ngyz ¥ L, B >I. B v h ! w B, A \<"""5’_h' > B _‘
o C.4t¢h =Y s Apwhe B Ah-" CA<®) g Ch -~ A
oA sA_T<oA GNBKSEOSLIG s oAbt ot he < oty
try: o o ° < < ° < °

# UsUeseyd "6g € @6 Ua 33U JjeaUayliegs UzUay Ul(
except(Exgepﬂonl,E§ceprn2x .

#eUsjpstbffdU3Uay UdGdd
else: o e e . . o o~ o

# UsUUaUaUUs Us UUs "~ jeesaaeddaU UszUayj Uld
finally: . s o S ~ 5 .

# UsUUaUaUUs ~“~¥3UU, UsUaz¥Yp UdqUU U Ue Us Ggsybd Usz
c[" > <Y ¢ GN\E -t w, B _"/\ ¢ _ 1 " ¢h "" sAiw‘u_h‘
B¢_5<B’_h' _" ¢h_h<<‘<" >S" <Y ¢ SEOSLJUQ} l" >S" <Y ¢ g
_" '-F}\y‘|ffé Bﬁ‘_5<t5’_h‘ 'h/\_"_B'ﬁ“hi/\Lf')’q)‘lﬁ)"l.“{fsi’s“_l}
T AL W B LA JRTELA L BLTYTSWALADOD
M w A h ~ h h ) B " 1 >h <<' " ¢ ht ‘5"r‘@_]§_1""‘svh‘ w
- ' ., 8" B’ A h h AY ' vie ! w A h h . B Y C B ' >SwAY _"‘ Yooy
_h - S >B A D _V‘ ¢ h* A h _h B >, h A Bt _'/\ Yot A
_"‘ h'ls"" B <B'_V"J’h h}\BJA7\>\‘N'/\“"¢h"‘CD B/\h1_7\

“hL.E'3y T ¢hcs’ h' wvh’ s ' CAfSb20C2dzyRINNENI
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S\EGSL\]G ¢ h B>, h A’ ys ht ¢Ch hc<c' <7 >" A > h h<>h 7
h=h h> * h 1t ¢h* _>h h - johoo S ~ Y ¢h<cs’ ht t §
A o S"A >hd [T > < ¢ SfJ3S w¢ sevar T b TS LA
_h/\ ! h Ah 1 A, ! YV geY € <! oyl B"_ _ q;c[w<" S _"
h A v h _'_h h - _" h A AW ! 5 v h B ! " Yy B Tt
- hu >h YooY B YT LT o 0l DL A" > B, h € > A
h = Y1 w® >8 ' - AD D
try : . )
flename = input ("t G B3 e el ¢ Ua's Y
f = open(filename , ")
content = f.read () } ; ;
print ("¢6 UjcUaes UsUbYOGUdaU U sUgectL dg. "
f.close ()
except FileNotFoundError . . .
print ("ElGYeedlgU)] cUdidJ3b )] y dd'agU
except PermissionError . o . ;
print (" EGYaecU: U3 g Yyeegs lUosaUst eUUU )y hGBUGII GUs
else :
print ("¢ U3sYosxvld 8eacgoaadjytddal )eovxyad GGYeaeUOUUU. "
finally . } .
print (" ¢yaed UsUlspUlaUd. "
rgp.]_]_lc'w/\"'1>h h rs"" CB ' SwAY ¢ h B > h A "t B YoSw A A _“
1 AB ~ _ Z_h -t ‘" h AN s Ah ~ ' h - > Y ¥ A AND >j Y
1_l" h B ¥ -h T, B YS hee' Bh A™ L 15We " _(."h /\"L/\""C‘h_' h/\_
B Y ¢ ht - h ¥ A{‘C‘h‘_>h_h h Ah 1 A, ! _"
£ hjhys h BTt _ > 8¢ s<s’ ht M Sf 48> B¢
2. [T h B 7 YL B © <AL 2LISY 60 T O h < CAf Sb
c -4 ¢h SEOS LI CAfSb20C2dzy RINNRBNE _~ St as
3. ns A TRy A 4t Osh o & C21LI8YO60 TS h e, st &
ne¢ _s<s’> _h* ¥ >"<¥e o ¢_ycch SEOSLII t SNI¥AZ
B¢_5<5 _h'q)
4_n'>"’ JB’_h' W A h h <« >h ¢sh _‘h" "SAT Yhoash’as o Aa R Y B
- j <«' >h _" _">h_" h B"/\YJ' Y ¢ h <8’ h
rh - 1LEA - h ' haA_ > Y .2 SEOSLI: M !
.0 FAYyLFfteo
1.11.1a 5 h " h B v h ' wB o, A
1. " A té(]KQ)’Z ' E v h' w ot <7 - T A _ht o
lB h l("ll {V>II (;‘<l VAV>E(;‘ _I_h ¢ (I TB h h h _
B 'y "¢ ® 1 _."' A 7 Lo ¢ h- ' ¢ <h St w A s 3 Ss9vend § LG



- N Y N YA T h >>h > ¢ <! v
QEOSLIIAZY® @& "¥ h . "¢ YouhaALt T TwTwt A Y
-8~ ¢ <h B . (0} m‘ h ~h > hyp "1 >hy B vh*® w sss' I‘ ,‘hv<‘>h‘_*hs_
5"'4“‘K5V'4V‘ h‘v_5<vl/\ 5v5'4‘¢5"5'l JB/\'S"_S
- "J’h>>h_“_" A h B~ ' <«<wil B _" B~ T B Y JB/\’G‘B“'

< <h > h/\"/\_hl > " h N ‘JQB(." ‘h>_w'/\1"”5’vhh¢)’5" 5’_5 >t
1_V/\ ¢r__1_{_|_]_‘2¢h’““'hy5_h' w A h h = < ~h >~ hyg "1 >h "" h
s vh ' " w s . AP B' WBSNRPSAGAAAZ2ZYINNRBNI $h ' x| f dzS9 NNE NJ
h-' _*A 9QEOQOSLIiA2Yyd [~ SEOSLIi 9EOSLIiA2Yys " <<hpmih,
> 1 " h v~ h ~ _ ’ h h « < h 1 5 A w o, B "oyt “<<',‘5’q305‘5
K v h 't WB‘I _"“"5_"’/\_h‘ - YA h = _'. JBA‘C'_B’B
try :

x = int (input (" ot 80 y3 U3 Ua)yy Uses: "
y =1/ x
print ("] e UyoaU00y0:
except ZeroDivisionError :

print ("EGYecedioUay G ee duy 3
except ValueError

print (" EGYeaeU: zd yoogjd UjosdedUsse Ualas
except Exception

print ("tGUsosafh GGYaeU "6g Useals GUds o90) Ujcal
finally
print ("¢ y aclfo Uy o U'd)d d

¢
@
«,

C
C
Qo
«,
m
x
o

r.1.112¢f h " h 1" 0 >h 8 > svhtTwle A > hyt¥o¥ooto o B 7 oh
B""J’h>>h_"_"l >- Y 7B 5’_5 A h ' s Y oY ot Bt
ot R@GK2Yy s s oAb Lt>t Y caumctEr g tcow Y Cgh s
wo ' 7 > h A > . B ' > h «%h A' >8 h AR T¥
B, h " >"1 " o

1112f ' " T S <ttt svht Twre oA > Y NIFAAS

E 5A_ <" NIAAS . 't >TT Tt _h ath o taA o wmo-g
- T4 h>s>sh oY o rwt o, o NI} A4Sz ” TS Y 1y S h>s>h oot
B¢ w<gs ! _hoa 1t h = ~ fB ot TR At Rsyas Y hT ¢ ks -
h =Y 1 B¢ " ¢ h h * h"q)(Is/\_"<" >- Y T B A h LT Y e sy o

| f dZSONNBNE CBLISONNBNDL s _ 6 >s8 -~ 7~ h’' > >wpas &

Shohgp st u >h 1113 ThIIChA G h Vo 1 > -k ot - _ Bt ¢ h
> h A | -SRI E vh > g >'" 5y s : AL h * > > 8 -
> ! h A > . B ‘ > 7 Y (0}
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B . " ¢hE 7 yse ht ' ¢ <h b2t 238A0AJSbdzyo SNE 9 NNE N
C<h ' QEOSLIIA2Yy® @& S <h>' h L t>Y oYt bt
,h<>h_"IY A h‘v“’h S Y h 7 v ¢ ST ™A h“ts_'WZ/\h
{'hl,”ys_h' w A h , h <>h 5"15""'h¢"| < 1 v ¢
I SNI ISYLR AAGAGSOYdzZYo SNRG L w.s _h* . "7t sh >°th
_ N ¢ B O A _ vt B L. A B ! , (0] I' A J_LVVA' Y‘ Th i Thipn V> < 0T
ceA"yY 70 s 77T Chcwt h A + f dZSONNRNE € h°
. 1 84 Y >wAh ¢ h i0 h A "h""‘/\ N h < <
T h > U swAl o svh s ep 26238 KKOSD dzYH"SNEIONNE NP
- v - Yt w B o° ' ChaAY - Y Y A_ht oy A D ! ' L _ w
1. ° ¢ Y _>">h v SO Ya S hss>ho Yy Y Lo B
B > > h ~w~™ YA h' 8 how’ h"~ S B wos R
_ M BB > B h >w ' h B >~ <Y ¢ [jN\:@Z h_/\‘__/\ts g Avhh 8" "w A hs " ALQ
> h ¥ - h=->_ s O~ db. & > I B"V,{VIO:
st T h "> 3% ° <<hs>jhas ho ! TS T h T s T s w A b
> <Y ¢ '-F)\Y'| ftfeé B ¢ 8 <|5/\’__th‘ >‘"‘/\"‘L>’h5 ,__B"¢>hhz_ ‘B‘>>,"h’/\qj y ¥

class NoPositiveNumbersError ( Exception ):

def

try :

pass

average_positive ( numbers ):
if not numbers:
raise  ValueError ("¢ aa G Ula 3 UssU 3."e)
positive_nums =[x for X in numbers if x > 0]
if not positive_nums
raise  NoPositiveNumbersError (
"pUs g ¥yjeegs dUUseca Uysdeca 295U g e6acosleh
)

return  sum( positive_nums ) / len ( positive_nums )

o

data = list (map(int , input (" gt G U Ueayj Ussgd cGcryoaleysasagd U oaUs
0)

avg = average_positive (data)

print ("zy Gafgy s dUUs aWUpodec"t,savg)

except ValueError as e:

print ("EGYeadWB ifUuege)

except NoPositiveNumbersError as e:

finally

r.1113¢gf h " haes 0 >h  >s -~ ¢ <" BAY.>h L >wA.A BVHh'Tw s, A ¢h

print ("8} 6 0 U} ¢ 6 (leaylsag U0 @)
prinf ("¢ y aocllfo Uy o U0)d d

.
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1. L ThThp@3)ps S T8 R <w < bt + Bt dzZSONNRNI ¢ h*
> T <’ B h h A 1 " h he¢w’”h' > @
L G0 UsyjUsegd evyoslieyssegd ¢U aUsh: 4 7 a 9
EGY&SUOUQGhQGg: invalid literal for int() withH base 1
g¢yaed UaUyaUUldd.
ne8¢f S <' ' Evh s + 1 £ dz8 9 NN NIp
1 . ¥ B B ¥ ~h ~ hy an d140h 'B’C"_C\Ah<<|55"'_ h o ' - ¥ h > Y
b2t 2aA0AOSbdzyo SNBE9NNRNJ ¢ h* 18 A - h CE LR
L GU Usyj Usegd cvyoliecy-Hegg -8U aUsh: ,
UyelUjeeleysd UszUay Uld: o@wUs g ¥)Jeegs3 dUUsaceca U sdesa
hieg. .
gyacd UoaUyaUldd.
nwgf ~ " <t T TR >T T s>waa B ovh st b2t 23A0A0SbdzYo SNE
s <6 h> Y T hg@bh s 1T Shh gg whew S Ry o+ f dzS9 NNR NJ
B h 1 B ¥ " _' 5> AhT CE A" O]
L 0U Usyj Usegd evyolieysegd eU aUsh:
El’jYaSUOUSGhQGgZ ¢ a2a0UU UasUs aUse
¢yaed UaUyaUldd.
nescl ' T B vh ' s £ f dZSONNRNJ >w > h h- ) AR
1_12_rh/\"/\'¢w B ¢ h B °
B' ShAY A" Cw K ¢ I ONB3Idzt F NJ SELINBaaAZyaon ¢
OLJll]l]SN\yé.U % ¢ B >S8 AT P (' h Ch AY A" C we¢ 7 h h =~
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1.' A tédKzys * - _ "7t wv' uth ChAYA'Sw s ¢ A

Y2RdzA S NBEZ _° ~ 77 LEA h~h' s K1 ¢h R h ' ¢h
- h A S hv | R O ; ) A STh_ ¢ N
A" BT h ARt €8 P

B'olht o ow AR .7 . Y2RdzA S NB s aht Tty
T NBOYFGOKOLI GGSNYE GSEGOY s<wi ., haA 7 G’ >6,
T NBOaSINOKOLI GGSNYyX GSEGOY sA_ "~ ye " A 77
CB’ >8A7 O

T NBOFAYRFEEOLIGGSNYyS GSEGOY s~ "w,s' <’ h
T NBOFAYRAGSND LI GGSNYysz GSEGOY <s ' _~ 1 - .
YFGOKSE s~ _“w-> A _ h  ~ ¢~ <y~ Y>E " 878 ves  Jh r
f NBoaddzooLl GGSNYyE NBLX =X GSEGOY ha_t¢ht > A " <s
T NBoaLX AGoLI GGaGSNyYys GSEGOY ' h. . ys Y S >k

1. J AAhZ hh -~ *hy YA h't h i h > ' ¢n >0 T 4P AhG A S h AT

Vo -~ PRI ¢ h ¥ JOOATTE Y T ONBET TS R Ay @S A DA
_ - > B o T s > 7 v A AN v AN T AT <
r"_jIB 1 7 h " J‘h’h{s‘1>h B“’_W<B‘>h
g~ "t 1 - s | refindall(ra.c”, [abc', a -C,
ok ¢ y S6f A y "abcacba -calc") ‘alc’]
A B’ n C ' SwAY re.search(r**Hello", <re.Match object;
’| "Hello World") span=(0, 5),
match="Hello>
$ [w<” ¢ s ' >w a Y research(r'World$", <re.Match object;
"Hello World") span=(6, 11),
match="World'>
\d AL re.findall(r" \d", ['1', 27
"A1B2")
\'D r L v re.findall(r" \ D", ['A', 'B
"A1B2")
\'w ph ho ™ h < W re.findall(r" \ w+", [Hi_123
h t ‘ > n ¢ h | "Hi_123!")
\W s . " L hmho o h re.findall(r" \ W+ [
"Hi_123!")
\'s [ 6 A" L " h ' > K re.findall(r \'s", ['1
i "Hello World")
\'S s . C B A" L ¢ h | refindall(r \ S+, [Hello',
"Hello World") ‘World"]
I’Ahgcrh/\”/\‘¢wl B ¢ il B Y J h ¢ h >j] Y <h o
‘rv_’j‘IB"J'h)" “’h h ) B " 1 >h ’B_V_W<B >h‘




* "L WA " - re.findall(r"a*", [aaa’, "]
K>, h A g "aaab")
+ h " T B re.findall(r"a+", [aaa’]
B > h A B "aaab")
? (" 1WA " >’h re.findall(r"'a?", [a', 'a', ‘&,
Ilaaabll) II' II]
{m} BS = "0 - Y s > | re.findall(r"a{2}", [aal
"aaab")
{m,n} k- Y w y re.findall(r'a{2,3}", [aaa’
Ilaaaall)
{m,} [ < h ' } A re.findall(r'a{2,}", [aaaa’]
"aaaa")
(...) k>hi1 h 1t h h AR refindall(r'(ab)+", [ab']
Ilababll)
J’ Ahg‘crb/\"/\ ¢ w [ h “Y“"“45’C_tsl ¢ h “>h45lq_)
r"_’JIB o h " J’h'h{s'1>h B“’_W<5‘>h
[abc] P2 _ & | re.findall(r"[aeiou]", ['e', 'O
h - h v "hello™)
> w h __ ¢ h
[*abc] P2 _ & | re.findall(r'[*0 -9, [A', 'B
S h - "A1B2")
i ; Y A _h
h 1 ¢ < B
I’/\h?&’crh/\'/\‘qwl B i} ‘Y A <h h hC_ )
"_ jJ’B v h ,o» J'h'h{B‘J>h B“’_W<5‘>h
\b s 7 <w vy’ re.findall(r" \ bword \ b", | ['word]
"a word wordy")
\'B ' vy < w v ' | refindall(r \ Bend", ['end’, 'end’]
"bend send")
Jooahgch AT AT S w 8 h Y " 'h <cwve A
1_12_1.J'h hp 8 ' 1 >h > B Ch AY A" Cw B ¢ h B "
M w A h ~ h h y B °* > h " ! Ch AY A" C _ A B ¢ f [
LA > T T s A waAah CB° >SEAY T 1817 >SWAT
_"/\ h s s w h ¢ ht _"/\ h s hs " AN f.‘_h“C
>"/\h ¢ h ¢ W_V >—V'_n5q)> /\h B Aht ZKn n ZCDI'] n
B Cod M2 8T < B 7 B i <" >h TOUAM d{Rey/M -
1\ d{1,2}]./ -1(?: \d{2}} \d{4}) \b! h fE LT T > AE h =~
¢ ht Ab<T TY T A c <wv' - & AN h Ah o A, Ty
>51h<’_5’,/\ >d{1;’2}<‘1‘t<'_’/\_5)\q)w1\‘h " 1 ¥ ! > h



1t h YA S"ART BAJ/ ]BECEh Y wWT gH SRS 4wt ha T
K " - M @AmM\d4) hT T _e<E’ >0 b Tt os S
OF LG dzNAYy 3 3INRdzLIG € h° > h T oA ! - wo
,',’hq)l AN <" Ch Yy w¢e¢ 7 h h Ah 1 A, 'y B¢
1 h " S L,’Wj‘s">,_' A Y uB ‘g " B 1 C _'_h _ A
import re
text =" i -
g tgavsUdid dU 0a2P626Uefds5
q U ' heUsd GUsd 12.10.25. 795U Yaad
U s9ea6oe UaszUs 69 GgaUsUedUsd 30U o2a3csgs
1/ 10/ 25 aUs 17/10/ 2025 UsUatUescU.
date_pattern = " \ b\ d{1,2}[./ -1\ d{a,2}./ -1 \d{2} \d{4}) \b"
matches = re . findall (date_pattern , text )
for i, match in enumerate (matches)

print (" Aau‘?‘sec{mop;esqc{lmﬂl}g’{ match }" )
rgplzlcrl/\_”' s T Y S A A > B “J¢B¢">W/\B' >"’,WI
Gwvﬁmﬁh‘v_5<s’ _" h‘v_w<5‘>h ! 5<.‘_W<5 !
Ae(iYsosld deUjcedm20by 1: 5
KelyYsnsldg deUjyeedsald 2: 12.10.25
Kelivysoaldg deUjyeedsald 3: 1/10/25
Keliysosald deUjeedasalUd 4: 17/10/2025
rlm’sc'B‘“_w<rs‘>h BCI-_@.]_QL" ¢ _ 1 " ¢h
f*h ~h”  h<ccgchuanr ' T hoh rh@e2y <7 > Ah v omogo
! <<' . ve . . _h o ''>w " h 5 7 >" Ah
rlgp7|5’/\h _" h"’_w<5 > h _' 5‘:_w<|5 ! B h
import  re
text = "" B . o
¢ 0g3vaUdid dU o2a8B626Uethos5
d U helUsd GUsd 12.10.25. z9U0 ¥Yaad
U s9acoe UasUs 69 GgsUsUelUsdg 30U o2a3c6g3
1/10/25 aUs 17/10/ 2025 UsUatUesscU.
date_pattern = " \ b(\d{1,2})[./ -10 v d{a,2n[./ -1C\d{2}] \d{4}) \b"
matches = re. findall (date_pattern , text )
for day, month, year in matches : o

print (" ¢ay;{Uday} zes Udmonth}, OUg{ year}")
r @122¢nA_ " " T > > T Y S AT OAN > T OO T Ssw A >7 0, w
geyy U: 5, zesUd: 9, Usd: 2025
geyy U 12, zes3Ud: 10,_OUGg’ 25
geyjy U 1, zesUd: 10, OL_Jeg’ 25
¢eyy U: 17, zes3Ud: 10, OUesd: 2025
rlgp7cB“’_w<5‘>h ts‘?r_@.]szg"l ¢ _ 1" ¢h
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To module sys

1 A B A ! h h " ~ h ¥ Y hy YA h j h > " ¢ w - <! v,
-~ h wo, B ® - ") h o ¥ Yt B h v oK "] h <<Y A B
h «<' <8~ 7 ) h >t S B ¥ < B ' ¥ T '"'>h o
[ Y2Rdz § ae&ag +hw s _ h | h “¢h hAaA_ "¢ S8 Ah -
‘Hééécbé[']FVU\YZ R ha_ v 70 87 R ’ T
f deadadR2dzix -~ ha_ " 70 A T e wy Y
f a284PaGRSNNE -~ . ' "> "> Yt h' ot h A wyYol
lh B > h h h f > 7Y ¥ A A h h Ah ¢ h B ‘ AN Y A B B
1 h >>m" B A Y < _ A B B > w h h = YA T YA ¢ 1 " ¢ h
B M h = h LB Y ¢ ht A h B vh i1 ' ¢Ch™-h K gWhs>SBkshs®nh?"
>" )IIIY
python my_script.py < 1.in > 1l.out 2 > l.err
1 A - B »o- . ' h "y M ""‘R}\y' h Ah ¢ h B ‘ K h h -
_ AGRSNNJ . h oY MOSNND
n-""~<w’ Az _° Y2RdzZA S &aé&a ~ s ' <h>jhAas > h Fdd
 aeaoL) 6K ~ 7 . Tt w8t ! <’ _h A, Cw<, A
CE ha OAYLIEZNIO X
§ a2aol NHOS -~ h -t ¢ 8" _h Yy >h h h >>"
‘Hé“éCD(ZQN\E)\Z)/Z T Thtw, ot T T T h A
 aeaodLId FGF2NY¥zE -~ 1 <. A8l _ <8t 7 4 ¢ .
IR Tt>hoa ot O B AN T adaol NHO:E T T
> B h ¥ - Y > h Cem ' ¢ v T 1 hss>sh [ - . Vo
- ~Y1 7 h>s>h ~ - B ¢ B o<Wt h s s M. ° Hh Y7 " 2%h- Hh - v
h = A LT "® N_ T f.MA3LY “vh, g th T hh T e O>eh Y ¢ _ s
AY>h YRPEAONR LI PLIR Sh' 8¢ s<s 8 >6 ' A ¢ <
python my_script.py y3 Wi &3
.8 .Y a@dadlNHOGwone ‘h s’ Ah HYR2PAONRK LI dLR B §h

"3".

import  sys



print ("y 3 8 esoript:" , sys. [0])

print ("Bl aleU8ys. [1:])

r.1.131¢f & = ' v .my>seript.py.

[w<” = _ 7 aegaoSEAGOO v Tw T oA A>T 7 >h
ny 1'<- A _hv B s >h 0t s ¥ L

L, h<>h Y @ 8 A -~ i S Y R h sesh . wE s

Y T hc<gY AT < ' T Tt o ">h T 0
R

1.m’h'_5 ¢C _ 1 " ¢h "" A h ¢_ - _ AB _"‘ h ¢ w h“"
hooor o s K Ah T T Y <<h T <choY Y o _ ' s Ah s8¢ -
K A_ hA 8 Ah' - Y <c<ch - <ch t oY ~ o S h°- o p o

Z.m'hv_*‘ ¢ _ 1 " ¢nh - A h -t w8 . h > h h = vt v
_" A h I A B >51h<’_ oY h - M D rl‘h/\h<hjh B
- B , T w . s h ! A BT ' <B 1Y A > w 1
1! S Ah s YA htts _ > 7 YFGK®S® 170

3. ] <"t T ” >- 7Y A Ah BT <B T

- & A NS . . .o
.0 % E EA pzgzoz8zed n>. h A L < . .
Y>hu.A T >" Y A AN .U>h v Y A hT ' pp R
neg’ _ s . 0 ChR . - CE YIGKOTFF OG2NRI €
Python.

4, € h - _hoo h Ah > " h H Yot s A m
Il F@SNEAYS® . vy _ ' KidLAYkkalfodul® @S NF € 2
in-python-bearingand-distancebetweentwo-gpsLi2 Ay ta =~ .~ atl O120SNFt 2
i3>t B Ch <" <7 s t@iK2yd® n” > - h
KGGLAYKKLEBLA®G2NEKLINE2SOUKKI OSNBRAYSK ~~ >
h - B ‘B’hl PSR B S _' h"‘_h ' > B ‘/\h
h = h s"hh Ah > A B " Ah ¢h" T we "~ T < AT
h - 7 Al O120SNFft 24 Yo ¢ht > Y BV, 8¢
B -t _’w,"‘/\ O s ""‘{) A >4 h o> B o<

5. m h._8 >th ¢ <h- > 8 “sh tfFasdN] " Ah h Ah -
¢ < h o Ah w, " . . h o he ' St ch AT >h 8y YSD
"'AY >h RASOGO - A h SB Y _ AB S ¢h A >’ h o y .
n'>"’ o _ B w A h h/\_‘ B’ >B AT _" ¢ <h > tt | &
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,W. _' > w
YYAYyALYyp <0
6_m’h,_u ¢ 1"
_""Ch h -
I O
TAhSh  FALY
{KENJ = _ ' A
h¢'<“““Y

SELECT title, description
FROM film

 RASO0O
" YyaliNpyo

A h

|

alitAdSod 1
- .

¢

WHERE title like "W9%' AND description LIKE '%Shark%';

rl. ’ . ~ n ~ B t
Md® & ¢ °
h) Jython
i) IronPython
') PyPy
10 /teldKz2y
tedKkey °

G K
h h  t ¢~

c-Cc-CC
csS +~~— (07
+ 11

=x

i
1
1

od [T h b7V ‘
h) value 1
i) _count
1) totalSum

10 Mm@l t dzS

J‘ ¥ ' h h - !
h) function

1) def

1) endif

L0 DI N

p ®

h)int
i) float

) e
Ah >t o~

A h ¢ I < _ > > h

. AP C ,

h B >, h

N Al WEB h *

AW, B

<WyvVyeE " B

- KiGLAaYKkk B RdEESDE2 Yk 6 NF RE

Ay LIdzi oo T
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10 022f€
TO® 1 _' +7>" AFkSEAFkStasS s¢_s<”
h § J'h/\_h ' < h _h >~ <Y ¢
VI U L S >
Ji)" "’<’ W A h >~ <Y ¢
10 phawah > <7 ¢
ycp 14 _"h{‘ﬁ"l B <HB o AF w CA
h) if condition: x else y
i) condition ? x : y
1) x else y if condition
1) x if condition else y
hd B > T<vrsrtw o A tB3GK2Y
h ) rs_hj<'_wl {V>WI
i ! .{'h_B_hJ>W/\BI
10 B> _hi o< s OAYYdzil 6f S0
L0 AT {/LL
Mmad® [T hT Y wgs T >h L A T awnYy
ho BaA_t 2 7 h > <7 st T b
o [>">h 6af A0S0 ’ 0
O fhveAT > ' L7 heoo A
1o BaA_ 0T o> <7 e h
Mmae [ 7" h 17> LT >wWwA, g 'hs"™ T ¢
h) dict
1) list
1) tuple
10 asi
MH D l' B " _ w Bt ! w ¢ h ! M 11
h0 HDp
0 H
10 o
L0 n
mod [ *h &>, hA” s T
s = "abcdef"
print (s[2:5])
h) cde
i) bcde
1) def
1) cd
mMmnd [ "h B>, h AT T
d={1: "a", 2: "b"}
print (d[ 2])
h)a
b

P

A h

Y
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M p (0] l ' ‘ h B >, h A’ " " T
s = {1, 2, 2, 3}
print (len (s))

h) 3
i 0 n
0 H

10 1., h<>h

Mc® [~ s’ Aht Y h™Y wgs ' >hT
"hello” . ("o, "', 1)

h) hexxo

i) hexlo

1) hexxx

1)1 > h<>h

MT ® [ “h 8>, haA” 8" T
print ("ab,c" . ")
h)"a" "b" "c"
) [a, b c]
Nabc
DICHRY
180 [ B-C T w, e ' CoAR o Ay Llzi 60T
hY)int
i) float
1) str
10 022t
Mpd [ “h ¥>,haA’ " 8°T
def f(x):
X +=1
return X
a =41
print (f(a), a)
h)42 41

i 0 mH nH
0 nNM nH
L0 nM M

Hn®d [ “h B>, h A" 8T
def f():
pass

print  (f ()

h) 0

i) False

1)1 , h < >h

10 b2yS
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1151 " h A _ " " " ) C s, "

M® 10 /telKz2y
HO® 40 p Ah> 67
od +0 Mm@l dzS

n® i 0 RST

pd® 10 Aa

cd 0 auNd

T 0 [T T T<, waAh >7<7C

8.1) x if condition else y

P 10 B> _hi<' ¥  SAYYdzil 6f S0

mnd® L0 BA_T 7T T > T <
11.h) dict

12.1) 2

13.h) cde

14.i)b

15.h) 3

16.1 ) hexlo

17.)abc

My ® 10 aiNd

Mbpd PO nH nwMm

HN® 10 b2yS
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[ NU B[ BaEw uirYl sNPRRYCE

€ h Y ¥ah r Yh,w BR Y C "h "} < NUMPY'' Python>w >, h* '

- - - N - -

1" > Y B 0hh YY1 _ BN Y C B A T AT A BT HE VK v B ’uuh{‘v’;hw[/\,v/\cp

>

—<h>h\‘r v |'E'v ~ tuhjytsj_{u VNUI’ﬁPS/,'_ ht 5>H<:b{hq ] "'_"B_/\'_qh

- N - - "

ThTOBTALE TS G wh T ST MhwAh Lt SN A A T < NUMPY

- " N - - - '

Btwsh o, sl BT SwWAL, AD

2.0 h S LM < NUmMPY
el ] < ‘Nympyh" v B &8 B M <u¥ ‘J_h"" AT Y 1 7 h >>5h,_h"‘>>vh'1/\_h/s<‘ N
.{B.{V>W"/\>I-,’/>'B‘h'"_‘ "Jl<_‘Py|EhQnJ "h<|il'hl/\h4 (.‘tsh”JBhl“*gh“/\h¢_' ey
"<<"<.‘Jh"'21"§‘hj>k/\‘{¢‘fh‘5,[B,['>Wr/\W,L/\’_¢§_’mvs_h:hj?hs"(.‘WI

Pt <t T Caws L Y > wiPythond < <EW T XE SO OR OIT T8 AL N>

>8 4T SBW<W IO YT h T w Y T AT T h > >R ‘A h AR T hh w'r TRt A
h =Y Y "¢ N hs>sph “,>aw@ 8w~ h 1" hA A< - Y h &l ¥ °¢h' ! a

BT S SsET AL BAET AT BT ABWAL AD

M° CWORKSEC O CY'tS YT hT T Y ¢ g ghtt Ay hh' =< ! ¢ h hh | 16h [0

-7 Y <«">'he Ch'kx’ > h' ¢ h Shh = h | 8 ' Shwvis”*h > S &£1"s j>h’ Ah ¢ 8

>0 yth h B, 'A‘ZV<IV - ’{'B“M"IB " >h A T O e TS 0 8 v
jw<_""_"5‘lsjI*TB"I§h>|4"hh/\/(h‘q\'T_’"‘;‘h_‘:’{’q(“’h‘/x\""’"_‘
5 _ h'A> . hy 8 1 ¥ shwaawh”™ | ™ AB_(.‘hh‘_ M >I>,I’ ro" !m')_whlh/\‘ h * _ """/\<_’h“<" ¢ h
B, " '>‘h‘_"h<" 1t B‘Qh“”c“'mh’zh A mlr W 4115“"'(‘._4H h t_1 & '_1'5_ h
B~ ' B Y T8 Y " Q@& kC<h” ‘/\‘_ ‘h_ 'W"‘ "' ¢ h ) h"Ah <, ANY"AbW’, " > h At
¢ ‘ (0

ceh /\hJJC'Bh'JhZB”:f:I/\,{‘h‘y,""h/\“"{§h'§bkl§\¢v‘<""h“"l" "\hs/\_h

Chl v o LI |BIK¢!||‘ |(1‘>le}\ (“JIIBIAq‘hﬁ‘h "“/(VJ ’h>>5h( {lrm‘qjildbl'sl N 1

>4 h<lm s " >ypnhaA " hAh aCshw <™ " AL A 77 <7 IM

EN

sh th

h Ah 17"« <4 _BAC h .Bn]'hh- AN LT > v Y TaBM"VIB'T LN FiBg CSTWYABB 'Y

Fortran" . B 1 " hh _>W9\Kil5f “Bll_”q‘h_ ! >‘v_/\‘ &‘"J’ ‘ICEQ>VV',/\IIED_IIFI)ytHDn,

hAaht AL 7R Y ZTNAAT b7 AW T3 h w “h "8 ©Y <'"hANR <AL B LY SWAL A

J'h'B/\_' N IVDNBA‘/“H'QJ
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2.2. &> 8
N ABh = ' B

~

.

h jhh ' r

N

"8

I~ h >> Py_thbn">"""|"r R -

LB LT SWMUSA L h o ah € g D < NUMPy " 7, w

A v . @m o rks Y s ph XY T A hEAS 8 < s1DW T 208 T T W
h ., ' h ¢SK_'"Y “¢hh Yy o#h “he'y 7 LY (0}
AB‘<':B"h Tw TTBAYY 1 h s sahhT ot Tt T o8 Y o<l T YT S Y
A ©hE§™h ¢ hC T h o
A p >t >wndarray W AN A" < L " T mhesl © Y 0 swoaph
h= Y meeh s ©thY 3 S T SWAL, AD
An’thB”H{V KB NAR T A, hBYY 10 " hyg 'Y SwWAE A8 hAh G b
An'h /\>{B@’C+'+¢h|'_'ortran:'vtf" _WB/\(B_'W‘<B"'<VJH"h_"_¢'h_‘Q_
B ITh L 2TA T th A wh o B WSWAL, AD
NAM =Y jh SO <] U <t YNuhPy¥ 0 mhhe s Y. TFE A " AN
h‘v‘"ﬁ‘q‘s‘.{"?w)\m‘/\h,v “h_<J¢W',’I“1f>J'"'\J'I<'VB\"_Q’”mI‘(D_‘V_‘hI
TOANS W T T LT G s <k B e RS > 4 S e
<o K Y0 h s> IPython, A h TR <@ &h T wT s AK s " h<t Yt G
Sh>t <t ¥ Twse @h g " hE] < NUmPW E L. oA B T B AR >BE N oA

B

h o ews wl python® Tt T <t NUmPY
CsfoEw >k bhAh " | < NumPyNumericalPython)_ '+ <- * * h
Bq|>15<'5_’{13hl<3_’n"’5/\“ _h"/\;h'<“'

Y
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h_<._,.E)lythonq h_r|‘A—v<an “:vnr]('*—nhu ‘h‘”N *,_WK” <"h>/\hh_<h\ g

- -

~

1 B SWA., ANOD

Gl "<t NUMPy " G  S>T g who Y T s8 S5 87 <h > RAESW AL ALY

' - N [

A BAR < p®Y " >wah Awh 6™ 6 <6 {>hs> wESwW > 8 RT AAD T 1 he

h 4 t 13 >h /\h Qllq“hll z N _Vbl h V h € k4 w— e &,lv"t_] HIV ‘/\B t 4 q h >V' /\
LB ISEBIR T, AT KENT SWAL AD
A r| Lh/\rf““ll:\‘.l’l N e >"—l5"‘.‘t m"/\l:iBh”Jh‘)" BLhA$f€"" Ny = ‘z
17 h >shi<Caws j 7 " K wg™Y S 1 Y AhCh A h "h*AR L™ Y SWA, AD

A rl‘tsvts’pl‘hﬁ"’:mh‘l"))y"‘lns““j’h"‘J"m’JhB"uslvls’JshE"h\lhlz

B "~ TWwWS&E A Th' T B “hg ttCr'saAh hY ' S R Oh,TE IS s Y
5 7 " pixel.”
A r.l - t N 1 b - 7\ !< ¢ !I' :IJ‘ N 1 L} q! l> lq h B‘ IIB q’ IJ h < BB’ -t N 1 q>"" IAA ‘(;‘ moa h

~h ~w, B A1 h ‘I<ls"t5‘h’|5 . /\(."hls_‘w'l N "_>'/\y\if :BC'_‘/\‘ _ﬂ" hS' .SA' AT 3

> 7 Y ' 1 s>WAB >hp ‘aAShw ! B (0

AR u " >h " FTAYBETTTUE 0T S AAE Y AT AR TR W, Y A h

B'JhQBI)t’ohh">h>v'/€_"5<v-hvv"'v‘<"qz"/\‘,["Q/\hvf‘B<_" v - v

. h oY <h¢>Y o

& i<t Numpyw"\m}\ﬁh’ ’ ""><""_ 'h m h <1 B ] >w'/\J,_,l{‘l¢ h/\'_"/\hh

LB NYTE st S b RUChATIhl T > ® RAIK S s <A s T <t >

r Tashl Tttt S YT T T UMK T chhh < T L T S WA, A

A }) P , In‘5>‘..v.>:w/ﬂol /(V—‘v5<l‘ 1 rvh‘a > h\ﬁ_quume -t W‘BA,‘QA" <v

LB T A B C R SYIMAD LT h S T AT S WA BAY T < AAA_ D
Bvhaoo g TSN T ot AT s T S WAL AD
Ay b "BAf& Y 0 wkds R S hoh Y A AT T 3 WS
Yy 'Sh>8 > Y hYE "0 & ', W hht & kshT S W AN A hY<A Chhte
AR AN YR E LT RwW Ah B <8t >h O h D
A rh e >h psew ¥ " h”wysttc” ' k<Sh* ' >h > QhA_""8.,A%
B - TWAMA Y a >SHh Y " S hT R WwWBEY ° A hhCTBY 5<5‘B>h‘W“¢hq)
< B " Vst Y Kk aAah T SY R AW AT S € < A h € B (0
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A rlq - v P" AN R~ Chh” wg b : ¥ ‘>'BJ_ ’hl’l(brba‘dclasting) YT YK Th't _ wWw S © OB

<B ' YOhANR B Y Sw thTyvt AR QAT B V'O AAS h B 0B Y LAY
B vh <’ | "haa hhaa ¢ th” v " ' 1 58 A" <7 T <V 10 @Y BATY YA h
w A} A v <v 1Y {l (L TS o [ h CD

A B [ ‘ >|J‘ revMe T wY >V:l‘ _' Moot >v = v'f Y >>r h Lol » hf >+v Aq _h oo A

AR < A" B AALIAB L T >SWADAW<E T 77 8w ' Y ¢ 7,

D

>SY A Wa ' s vhiag,t1""h > h . AND

Mmoo ATt M <t NUMPY e, T T S T <Y it wiTS LA G h hSs hofos

"BAA _ PigC"# b T tetminalo | 5 C >y @2E-R 6 h T h < T

Y'h << AT T T T A Th T owh AsRT<C B )DE(IntegratedDevelopmentEnvirorment)

- '

1~ h >>h
pip install numpy

[ @21-n! S h _ hit'ih " nundpy

r' <1 ¢h K 5>7K“wby 8 h h"NumPy _ Pythonscript™ " (r.2.22):

import numpy as np

[.222-p" <. h1 it < NUmp§''_ t A4 < h
1, >, >mhhh Tt s T IAR A s A R Y] SiE<t NUmMPY Y a Lt ¢ h
>h Ahy 7 AT 388 L - App>~"" AhC A AT SR L "ChE h AR g0 7

B~ h Ah , "' St g¥e~en g5 S @

nh'Al "7 < NuUmpy® " Ah® s ¢ h 8 "B ARNSD] B"®M ">hway ™ 17

terminal” ~ . _ QA ®21-r " A >h ST ¢ S NISAIYSERE & " "t ow omth ¢ Rttt b
"’{‘5’;/_\BB"/\'WBJGh_s"_w'C>W2/3.'5_'jl‘j <'“Nurﬂp§,_'

Requirement already satisfied © numpy in

c:\users \ ezoul \ appdata \local \ programs \ python \ python313 \lib \site - packages
(2.35 )

nQJ,Z,]_-r "A R ‘>_hTermina|' _B‘) Ah B 1 ¢Ch B ‘C_h'“>WN‘¢NC[" o

1. "& 7 T T U TR G hAs s ww S Chh €Y <Y € BT B A >h
- h . ' >V5_t|hg).2.2_‘nl h ‘ B N t >l _ 1 _ h /\B ' _ B ’ ] I Wﬁmz"fz‘ 1 I _ 1
[ notice ] A new release of pip is available : 252 -> 26.0.1

[ notice ] To update , run: python . -m pip install -- upgrade pip

nN@22-p° h s A% __wCh T T <t Numipy
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2.3, [  TTUUUARSShUR T h €Ut Ah (ShaDafisize

L. "M h _hithg Y s Y LA U ARSI AT <! Y Numpy's h h

- N=0 s N - -

. h " hg¢ "Q’Ff‘lqj's"“',E\BB" Y 'WBALAAC hBY Y A h "B ' A hst

LhAas® hsSwMmsa > "t 8 > hah © 0 S hu " R AhICTER @ > CAR

B v h 't oTwtshht Ao w Y usfEs © O NAB W ot ThA Y Lt A(IDh hYiAt ] o<t Y e
Numpy_ ' Pythons = A'h > * h S &% h ‘hsmhMh>" " Ch™ “Ahp 70 0 5> -y 0
TCOARDChT Cw AT R AL G R <t NUmpyS " .>h ¢ hTshs h TihoA

import numpy as np #K 95 0 Uo vhoseh a9 ¢ d Nempy o . 3
numbers = np.array ([ 34, 33, 29, 28, 27]) # gpde 56 g} om3UUNuUmpy e Uh 36¢e U

numbers .
print (numbers) #O 3 @ U:e afray([34, 33, 29, 28, 27])

rzsl_p s Y C I‘Hsk?’_h' >N h"’_/\hINljmpy

231.p" "Lt R mh s

E>h " SWAAT™"h * 1 " h® " AT hwhah<w it 3 hsi_"Ah B h> 18> "WhA > AW
¢ h*t B n <r|5l5._ m t J < t Numpy‘>|— ~ s vA’ hb K > [ \: " >WBA‘|'1{/( N 1 t h"’_/\hh_(“’h z
Cw YA h o sh AR pparray(> <’ < 'ht A, h T A¥hThhhy B o>h o h

[ 232° hp' @33,

import numpy as np

matrix = np.array ([ 1, 2, 3], [4, 5 6], [7, 8, 9]
print (matrix ) # Oz e Udqdf,: 2, 3], [4 5 6], [7, 8 9]
[ @32-p' >~ ¢ heie h Ty A T R A NGnipy

import numpy as np
measurements = np. array ([[ 185, 75], [170, 68], [192, 82], [178, 70], [175,
7710 .
print (matrix ) # O3 U g[#85, 75], [170, 68], [192, 82], [178, 70], [175,

77
[ @33-p' > 7 ¢ MEIC h oSt ot h TR ANGpy,” T h SesTwa R th T Thsp O ETRTI o <
h Ah~h >t h ™ A jh A7 "™ h

232 [ 7" LU BNTERT U LU R w h(Tehsors)

E>N 0 Shw ATACT h T AT AR CYEASETTh < <M T Y T Y R T A hYE s
£ h s h )l swAT gL B® " <" Nampy, ™ h s . 7 Tt AR T
np.arraywa h_ =~ "4 " T AR, 3 ML tensort | 'Pythons T ARt th o< <™

U T | “_’h/\_h"{?“lslhl_ I h 1 ;BW‘/\"’“HM hep' ”~ r‘us ’/\J'_" A | "h“’_/\hh_C"h >
LA wh YA h S et < tht h D&t s " AR T pplarray(),” T .. 0T AB R

_hhmoh s T i@34C hpt 35

import numpy as np

tensor = np.array ([ 1, 2], [3, 4], [ 5 61 [7, 81
print (tensor ) # O3 e Uqi,: 2], [3, 4], [5 61, [7, 8]
[ @34-n*' >"' 7 ¢ Asice’ h o ot ot 0T ARNGNTpy
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import numpy as np

group_measurements = np. array ([[[ 185, 75], [170, 68], [192, 82], [178, 70],
[175, 77]],

[[ 180, 72], [176, 78], [182, 80], [174, 72], [177, 69]L[[ 188, 78], [180,
71], [182, 75], [17S, 73], [17c, 70]])

print ( group_measurements )

# Oz e U d[fs5, 75], [170, 68], [192, 82], #[178,70], [175, 77]],[[180,

72], [176, 78], [182, 80], [174, 72], [177, #69]], [[188, 78], [180, 71],
[182, 75], [17S, 73], [17c, 70]]]

r 23-3-5'ﬂ' >y C hrsh(’_h’ ‘_""" VI | _/\HNLjrﬁ"py.r h ‘s > ~hspgyh”" h 7 ¢ ‘h_, i "’rs>_h'{"¢ﬁ"z
§7ho> >t Y s®emht R Y

233. 0" L ]S ARG

Gl 0 <t NUMPY 'h C W', sAh T utthe T StV sy URU_AM S D MBS h <, s
Ch " UL ES AASTLTAY TR Y i, TR S f f > hh & & HiA h
AW h < A g’ “ 1 " h>>th ATy gusaph ~ Y AT <" KNUmpyS =~ h A

S h " h¢h Ah~ ~"™g St Y UM T ADhC K

>(

wnp_zeroso:n' >t Y yv’/\h‘ty\”/\hj ¢Bf’>h>_5§' 1 8 AY SR P ‘>_|T' m”, " ¢ Y E

AR Ch A TTAS T, T e s LT XwanslB).

import numpy as np

zeros = np.zeros (( 3, 3))

print ("Zeros: \n", zeros ) #Zeros: [[0. 0. 0], [0. 0. 0], [0. 0. 0]
[ @36-p' >' 7 ¢ Hsic h >0 AU CATBY@ N

A nponesp' > T WANK AN B> ESY AR s " ProSEY T > Y B AL h

T AR SN Th a0l CH > WRE "DIT).

import numpy as np

ones = np.ones(( 3, 3))

print ("Yas3 Uosdlgs YU™;3anes) #Yas3 Ul YU : 1. 1], [1. 1. 1],
[1. 1. 1]

[ @37-p' >° " ¢ hsi¢ h AT AN BX3 A

A npeyeQpn' > T W ARK AR LM hhT YT UAChYS U@ S SHT b visth > >t 6

<t s i @38g).

import  numpy as np

identity = np. eye(3)

print ("z 6 3 Uil o UdticssgU o U didentity ) #ze3 Ullo Bmada Jg: 0. 0],
0. 1. 0], [0. 0. 1]

[ @38-n ' > 7 ChEIC h TrUATh L TR CATB@

A npfull): p' > " WAIEAT A hiCsh> A S0 B h © Y 70 S WA 1 S h
LY > T BAT T ABSNMNTh 0 s CH Y S WAK "D3).
import numpy as np
ful = np.full ((3, 3), 7) ) L
print (" Yeoe)] dags UsfJge oWz sde (,3full") #Bae) dags UsfJge o9 ¥ 3

Uyoade[[2:7 7, [7 77, [7 77
[ 239-n' >' " S heie h [ ANGE hS A s AT BR3E L A
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A nparangep' >' T WAN K AMDBBEL Swe h AT AT She thy b0
q h>!l Io_] [ <l_q’1 |>¢‘ qJ\h ’ B_ L] A,h'" ‘|lJ $_h|_{ ] >l ~ h <‘ I ’<h hl’ll _I />_ A
(r 2310).
import numpy as np
arange = np.arange (0, 10, 2)
print (") @6 a6 gdacatange ) #) a6 a6 g doa P:4 6 8]
[ 310-n' >° Y CheiC h U CARE N <Y h T h o> A
A np.linspacep ' > ' " w AT A ABBIWE RS T 7 "hISWAS ST _sATh T h
> hsV hh 7 [ t@hst h B <t St s Dt SH st Y ST A
Lth et (pB31YA
import numpy as np
linspace = np. linspace (0, 1, 5) o o
print ("t 30U ycaxaWU Ue e ) Oinspace ) #t G0 y ¢ aimWW Ue ¢ (DU U0.25

05 0.75 1]
[ @311-p' >' ~ € heic’ h “"C Ah € B _8AT h T wi "R h" >h _h

234u,|h Cuph A ohg© ) 'I'”/\‘h_q‘ﬁ/ﬁ

hems A Sthj i <t “Nuthgy! |, hdarray+ " b ow T Tt 0T W
h Ah , w " hA” hheqh  F RIBI26 >, h A ByAH B HCh “*hey's ° o/ 8/ hec = o
LT T s i, AS AR S A BT S D A @B s (Y, 2, 3], [4,
5, 6]].

A ndimrph ~ ' “4>tth Y T 4D 2AD,3D).

A shapelph. ™ . " >N " AT " ¥ C Jwhus h bt @

A sizelh. ” A e " "' .8 . AD

A dtypelh’ . "5 17 >wAA A" H¥ ht3Nfloat64).

A itemsizelh. S w1 sSh"Cw ¥  upytds,

A nbytesih = A~ =W & 67" AN Ehjtes,

import numpy as np
arr = np array ([ 1, 2, 3], [4, 5, 6]

print ("Yas U ug’arr) #das Ua Ll[g’v 2, 3, [4 5 6]

print (" qeru Uy & Usarf . ndim) #po UG Uy Qe d

print ("Ece¢€ () arr .shape) ) #Z c e e (2,3)

print (" E g 3eaéBJR‘9@Ualarr'.'size) #Eg3eaéUG’9GU6U 3 )
print (" ¢ a@gﬁlaeays,xasrr:.'dtype) #é¢i aduceysined: (eUsYasgolU
Uesti aU e U) ; 5 B .

print ("Bytes U3 ¥i Uc 56 Ug amr "itemsize ) #Bytes Us i UsocUBa:

print (" F g3 6 abye¥" , arr .nbytes ) # £g 3 6 o bye¥ 48

[ @312-p' > " 77 AR @R XY aChEs T h g AR C T p

r t -hV < 4 n NN >/\|h ’—_‘1<‘B|! _ V' l’# IB "__"_/\_'h/\ th,'N\BB _ h -—’ n’Kh"@h
h = <" °__"h>(flattenedlist).; h >1 W mAuUmpy.ndarray h_*>s h 7 w™ 8 " "h>r_da
2.313
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import numpy as np

# pde o6 gy om0 NUMPYyd Uaca d Ule €1 3

A =np.array ([ 2, 2, 3], [4, 2, 1], [3, 1, 4])

#z0U0U0U ) ®BUsa 0 Ulls ¢ 1 (Hat)

values = A flatten (). tolist ()

print ("saGUWs e "3 values ) #sa G Ul et 41, 2, 3, 4, 2, 1, 3, 1, 4]
[ @313-r 8 _h =Y AR &M * ‘h>_ A

15‘ AL BE' A Y"1 Y " 8 AC h¥ he ¢ B VT A Y h T T " CYh SO
Y h >3 ) < NdmpyW'. 8 A4 ' ndénumerate> ¥ ' AT Y3 hY T YA h>
<hj ¥ > B8 "‘sw’ B K> hoa sf B ¢ B 'SN" 7~ “Ah>B” Syw' !

¢ h8 X" 2.314).

import numpy as np
# pde o6 gy om30UNUMPYyd Uaca G Ule g1 3
A =np.array ([ 1, 2, 3], [4, 2, 1], [3, 1, 4])
#z0U0UU)BUsa 0 Ulls ¢ 1 (Hat)
values = A flatten (). tolist ()
print ("saGUlse"3 values ) #sa G UWs et 41, 2, 3, 4, 2, 1, 3, 1, 4]
#2 Ki ) OdlgaUwardUsced
positions = {}
for index , value in np.ndenumerate (A):

if value not in positions

positions [value ] = ]

positions [ value ]. append (index )

print ("\nOy G UsFdUsced

for wval , inds in positions .items ():
print (f{ val }: {inds }")
r.2314-v " " > """ 4 " ' ndenumerate

GW VT LTC oL eMm23148 0 AW VY B3L

saaUleet 41, 2, 3, 4, 2, 1, 3, 1, 4]

UOyaGUsFdUsced

1: [( 0, 0), (1, 2), (2, 1)]
2: [( 0, 1), (1, 1)

3: [(0, 2), (2, 0)]

4. [( 1, 0), (2, 2)]

NB3L-gW &' > AAD G N

>

24.n Ah _ 'pntth s

AN W< Numpys

24.1. n . ~ 8 _ '(IndeXing)'
ce] "] < "NUmPS/B ' AThht A 0 g:]hd‘uh’h"/\h >B“_h" .' > h A s T BA L

Pt <t T Y RO AT MY h>spython BT W . WABNhY, R omh AR TuthoL A

h » © ¢ >'_"‘§‘£',JI ‘1‘Ih>“’__""llsm\' _“h{_h,_>‘|§|‘ l‘_'BWLI/\B"Q\'WB'_'I(‘hh"

E>h . " TSh oW et o<t AT s ww AAT Y >t Y T hT h oS>k
¢h* "> h¥Y Ah B ’BJ">’hy_Bh.[”cp > Y ‘B"J"Bh_ v '_’jh“j-<l- NUmP)ﬁ>' v o~ ) A
A B A vooou ‘_ _Z_"'h,'/\lsn‘h /’(‘Mflfh N ‘h(."W‘*W'lq\‘ N _ ‘_J'/\<_ N Pythqncz‘ Y jthet ot
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SB >SS ALSWAE AT ChABC K h™ &™m Ve o ¥ Mg 1 Y 5% 0 A h v !

Tarray [index . om T h T R LWt TS BAAE T T T L AMNEMPYT T T T T T w e

T << h T 3¢ hy tuCthhy ' > Y G REICT R TR Y YT AR S R

[ 24.1.

import  numpy as np

beverages = np.array ([ 'Coffee’ , 'Tea' , 'Milk' , ‘'Juice’ , 'Water 1]) _ B 3
print  (beverages ) # | gUg 2} Ue &Jem3 Uog) 8 Us} UBaJalkea s UbsU" s Uy aUleU
Usa Ui " vlld d a 3 Ua[Coffee’ Tea" 'Milk’ ‘Juice’ ‘Water']

r @4.1_11' > Y C hlsh%"_h’ “"‘/\'I}%_h‘ >'V\TI) " > h ~ h

m' Ahh AhC <t ™ L " Y BT Y ARTChwEAR T A T Y LB QS AN

g ¢ T TBATS'EY B U SV AT ¢ S htiche A s >, h ATy 8  ht

import numpy as np

beverages = np. array ([ 'Coffee’ , 'Tea' , 'Milk' , 'Juice’ , 'Water' 1])

print (beverages ) # | gUd o0} Ue dm3 Usy c Us ) UBAakras UbeU s Uy aUle U
Oa Ui " vldd as Ubs[Coffee Tea' 'Milk'  ‘Juice’  'Water]

first_beverage = beverages [ 0]

print (first_beverage ) # Coffee

[ @42-p' >" "7 7 AR @ h " >h MK F s L Tsh g v Y e Y

Vot o<t NUmMPYS T AR E KR B0 OAE K <Ny <w mtaBht @

B~ ' <81 Y VA TBE Y Y T Y <« {'h"h\n“.’hB’Whh“"">"‘§“h"“’

>

<’ 4 _sht Gy t_hA L T ST WA EhDT ¢ A _shvaday [indexl , index2

] m"hh " h g o8 "whah A S 8 Y _/\hh_ﬁ"’h A A AV L A _"'
LS h hwAh AN R A Y T (r<2643)0 Al T < 8T g XB L hls b0 S
1 h "~ w 7\ h; [ e > ~ —vvir g Ot cI“:"BZ:I - ., Ih > AB —J'h’( h %? L4 q‘ _ { lr.qzlm.3

import numpy as np

shelf_layout = np. array ([[ 'Cereals’ , 'Pasta’ , 'Rice’ , 'Beans' ],
[ 'Coffee’ , 'Tea' , 'Milk' , ‘'Juice’ ],
['Apple’ , 'Banana’ , 'Mango' , 'Peach' 1))
print ( shelf_layout )
milk_position = shelf_layout [1, 2]
print  ( milk_position ) # Milk
[.243-n . "8 ' " ®hC<ewh Aok
1.0 <" NumPy '~ h 7 ¢Vhean s <" 1 ¥wme Cws " TRt &Y Can
h ¢ w “h * 'K 'L Th Ik (P B BT h CAMTTE < 8N Y "R, BW AT A ANREND
j h >t "h /\"hﬁ"lﬁ@) B K Yha hh{ls‘vjr;@m_2>|s h ¥ " >h” Yh* * w¢ K ' >
TOOAB®H S W g7 7 Apri€es T ®44).mAn AT Tt T M ASSh thS v
R ¥ > N e L A | o A LU i S, W R L T
¢ 1T Dl

import numpy as np

beverages = np. array ([ 'Coffee’ , 'Tea' , 'Milk' , 'Juice’ , 'Water' 1])
#] ] G996 ocgmEld

prices = np.array ([ 1.5, 1.0, 05, 20, 071]
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#Aelee GUWW suUaUpdyd
cheap_beverages = beverages [prices < 1.0]

print (cheap_beverages ) #['Milk' ‘Water]

[ DAA-[ N R4 kT Se st R

w< A h 7 h oo Tt Sy IJ 'B(T‘ "'IB _ 'S g h ‘<" .{ *'h o~ _’ h\bu\?"s/lnh'slv o,
- ‘ h =~ . * "h_y‘s‘_/\hw"leB h wpC _ B : 7\‘Vh">h|54 54“Jh>_hrl V'7\Ih VB M
ThoaA 7T .(r_<2i§4_3),"_ R AEE AT T ‘h__’v',,/‘\‘ >Thh ‘V"h AT T <L BWA;‘ B

Ch = "h"S<B 71 Yhyee o™ hShpaBw'™ 1 '3 S, h Ahygsg sh™ 'Mango"{ h *

'Peach(f 245).m"_h"sA” ' < ""4Apple’S h'Banana> "~ =~ Ak " " ° ' > T rTT I B
ho>" M > =T N> T th >0 r@em5 . mt _htsaT f < TTa'Apple't h
'‘Banana™> "~ ~ A&7 " Tt > T mrm L e R s T > ) 2T WAL TS Th > >
_ vc‘ _ 1 trqm.S.m!_hl BA~ t <_VVJIA|priCOt|’— v { B‘/\_ [ S K ~ zth;” ] A >v L T
1" <, Th o> > Zc T WA hs TTh > S L @5 )t _ht AT < T
‘Apple'> = 7 Am 7Tttt S T Tl e Lh o s R S 2 T oL o wa o hs s
_ TS -4 T @45,
import numpy as np
shelf_layout = np. ([ 'Cereals’ , 'Pasta’ , 'Rice’ , 'Beans' ],

[ 'Coffee’ , 'Tea' , 'Milk" , ‘'Juice’ ],

['Apple’ , 'Banana’ , 'Mango’ , 'Peach' 1))
fruit_positions1 = shelf_layout [ np.isin  ('shelf_layout , ['Apple’ , 'Banana' ])]
print  ( fruit_positions1 ) #Uy G gy e i Uk 3 [Apple '‘Banana’]
fruit_positions2 = shelf_layout [ np. isin  (shelf_layout , ['Apple’ D]
print  ( fruit_positions2 ) #Uy 0 d ) e+ Ux s [Apple]
fruit_positions3 = shelf_layout [np. isin  (shelf_layout , [ 'Apricot’ D]
print  ( fruit_positions3 ) #Uy 0 ) 6t Ux 3 |
fruit_positions4 = shelf_layout [ np. ( shelf_layout , ['Apple' ,
‘Apricot' NI B
print  ( fruit_positions4 )y #Uy 0 d 4 e+ U« s [Apple]
[ g_).4.5_n5 e “>{u5"_"5““"1 ¢ B ¢ ’_">>W_K/\‘“/<‘ rtth T mhE B
242.n. 85 _ '(Indedinglf[ ~ Y . . TwWAE s
. " "7 I W ) B Hh''< <BB™ ' — < WY A, " 'BSW K T w> B3, T"h@ew h*t o, A
h ot o ST Rsh " w . e " H <Y u" hEWARAADRGCH S > “wAh . A h A h € h
1 8 ¢ rl‘_ B/\C‘cp_ B ’_ ](“’h/\’_hh{ls_“’Jr‘ D2 > B he > » >‘h’_"h‘ ‘ WL ” < >'E7,
h o >% > =< A7 "'h >5% L r@l6-" _mpe AT 7 T O Y
B <8 ’_'h, > h
import numpy as np
beverages = np. ([ 'Coffee’ , 'Tea' , 'Milk' , ‘'Juice’ , 'Water' 1])
selected_beverages = beverages [[ 0, -1]]
print ( selected_beverages ) # [Coffee’ 'Water']
[ @46-n . 6 _ 'S h S thew hU A S A
moh < 4" h T WhXETEY Ak T > Y UThYOw shet Tt CTChChwt 'Y A Ah €k
1 B CJ_'_h\h ‘st h T _@\‘/“ D ‘__"‘/\h_hh{ B_"J,{>‘hh _ h_\4'A h oM



ThoA YT (<243)T 0 A T Y hss Y U RS L T @ hy™ < C 'h

[ 247.

import numpy as np

shelf_layout = np. ([ 'Cereals’ , 'Pasta’ , 'Rice’ , 'Beans' ],
[ 'Coffee’ , 'Tea' , 'Milk' , 'Juice’ ],
['Apple’ , 'Banana’ , 'Mango' , 'Peach’ ]])

#Select Items

selected_items = [ shelf_layout [O][ O], shelf layout [ 2] 3]

print (selected_items ) # [np.str_('Cereals’), np.str_(‘Peach’)]

[ @47-n . "6 _'>8h " "Few  hY  ASE A< L h " AhT s

2.4.3. [ ¥ >h . (Slicing) .

r'h<<'\/\h :jllr_jh<‘vNUmpy‘lEIJWSI{V‘_:Ath)EKl[‘B>ha,“‘-

>

> I\ '

YT U hBC KE NG YT tesSAt  ARGEh MG hSh s <) Rt > T “athe

YO D mhAT L "YIw EYh Yt >t s > ho, (arrap [start cend:step ). m* b

_h'h{Bh'KJ'>Vh7Eh5ch* oW ’A3,hv , " >hh_ Ch Bgllvh) ' >|-]>_:/X\Ikl

= —_ , - - - -

B R - A S L A S A L O R g o1 K]

import numpy as np

beverages = np. ([ 'Coffee’ , 'Tea' , 'Milk , ‘Juice’ , 'Water' ]) _ B
top_3_ beverages = beverages [ 3] # AUoyU®3U) s1'33 Lt Ursldde YU¥BUG
} YUlos .
print (top_3 beverages ) # O3 @ U:Cdffee’ Tea' 'Milk’]
[ DAB-[ 8 >h . " h >"> " A A
BS ' ShY Y < 1t Y AMSETE T Kh K >h o, CCh Y TRy vOxh Yhe R h >t
tth o, S5ESwaehERMh A h'w ™ 7 gitay [startl :endl: stepl |,
start2 :end2:step2 , ..] .1 _ Y AL T@EOIP™ h " T TwoAfys< hytt AT ADKYCER
C'TAT 1 T h YT hTA Y T AEEY U (kh ST h A% E Y Y0 SChh 'h oA
) ’, _' (R4 ] mrh-hq)BA— t <_vv12“'n" h , r>V— ’v ’/\'h; LRG| AT > v |—{V||(<|'H‘B| :hl‘ _>u5 ) h
T > EIT N> Ch > ST L Do,
import numpy as np
shelf_layout = np. ([ 'Cereals’ , 'Pasta’ , 'Rice’ , 'Beans' ],
[ 'Coffee’ , 'Tea' , 'Milk' , ‘'Juice’ ],
['Apple’ , 'Banana’ , 'Mango' , 'Peach’ 1))
second_shelf = shelf_layout [1, :] #[Coffee' Tea' 'Milk' ‘Juice']
print (second_shelf )
[ DA9-[ 5 >h . "R >"" ~  ""A" <N _h s LA
244, B <<h s fréskaping)

NAT " ADNumPy> "~ 7 Adh A h " h > 7 770 e’ = " _omh "hreshape()n ™ A b °
">h AAPh Qh T WA S AT h>SShALA " < Abhmh Lt h ST
TOOOAT W Al AR T AT SEIANThSShALA T S AA L T ¢ Ahpfthhd

Th o h s e pth g, CC AN T Hh BT ww BB TN >¢>mwv‘v"_ "gE <hAXBE
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24N A AN L

2410-B < <ht”

h >~
_ f{réshaping).

import  numpy as np

uniform_random = np. random. rand (4,
Uysadeai d

print  (uniform_random )
uniform_random = uniform_random
4x6 G U a3 UsA8

print  (uniform_random )
[.2.410-B < <h s " Hréshaping)

N AMMS " SHh ’
import
arr =

numpy as np
np.array ([ 1, 2, 3, 4, 5, 6]

L AShEeANT W,

.reshape (3, 8) #A (G U} ¢ ereshmpe

Aoy o Jh>'r>lv J_ré'sh,ape{)“ >, h aA?™

Mt h SOWTC g <P IXGI24(T.

6) #pdeocg) malaid ¢ UUgcUacgd

GUe3a3UsaU

y B AR @Bl

reshaped_arr = np. reshape (arr , (2, 3))

print ("\nReshaped array: \n", reshaped_arr ) #[1 2 3] [4 5 6]]

[ @411-n~ ' - W7 Ay w " ohhAc < th T fréshaping)

2.4.5.1 AW R, CAHh G A

1 sh ’CB‘_BW’ ! ‘_h_/\‘h|s<‘ 1'8'1 Y >w AT Myt ht w_"h{ B> Y >>Swh A hiy ¥

"/\hﬁ‘(.‘hs/{h'w<"/\l>_5h‘ /\B/\_“‘BW/\)hlB/\’ZC_‘B_Jh’h>|>W¢B_‘h_"<lls_‘q)

AW AT, ELY h > >w Y “aAsh) 7 > 7 np. concatesate  ((a, b), axis =0) "

B AAD <h fp,vstdckh ((a, b)) (r.241217 AW AN SCRAY g 2412).s7 7 " h

5 - t <(“va|th 4 ' A t >v:Vhr—|vl_BW’<BB>‘A>hhlr1V_¢ /\W/\‘.B‘ |_ n ¢B— v ’/\Bh)
o > " np.cdndatensteé ((a, b), axis =1) "8 A Ah <hpp hstafkh(Ca, b)) ,” h <

" YK cht' LYhph 7 )
import numpy as np

a =np.array ([ 1, 2], [3, 4]
b =np.array ([ 5, 6], [7, 8]

# EFgsys wlUl®Ws b ) Ue ¢ {@ds=0)
chl = np. concatenate (( a, b),
# K3 Ua o Ua Wmvstatk((a,
ch2 = np.vstack (( a, b))
print (chl)
print (ch2)
#YUuosw 6 Uy o Ulieel Uchi,
#[1 2]

b))

ch2

import numpy as np

a =np.array ([ 1, 2], [3, 41)

b =np.aray ([ 5, 6], [7, 8]

# Fgsys will®Wse p ) Ue & fds=
chl = np. concatenate (( a, b),
# K3 Ua o Ua Wmhstick((a,
ch2 = np. hstack (( a, b))

print (chl)

print (ch2)

b))

TS TW Y L w s RSB DAL

axis =0) o .
YoyYdUWag v 0(ds G 6 Ui 3sUlagris=0)

1)
axis =1) L .
Ye] o9ch3¥sWi(do G e Ui 3eUlaris=1)
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#YlU o ® 6 Uy o Uchilg Uch2
#[1 2 5 6]
3 4 7 8
[ 2413-7 AWK ARE Ay " A _ "D

246.0 ' h .. TUUAShE LA

] TR ST T TR L TUU SRS AT UCA AR T it NUMipy. !

N_WIT USRS L tnplspli, (L B414),7 T T s w<' € T3 yth

1 t h > { W . % h t ¢ m e h > |’ I>!B - 5 LEd {ll lﬁml al_ray;éptlllt‘ > I(I(D®.4.15), ~ "

U R R Rt s T ARISER D R T 2 AE)e s L Maplsplin ) 8

LR h Yty TR AThYe st h L Tp 24870 >6 S h pgt Hsgi hos > w o

Chx'y Mt 10K A <@ Aa, [2, 4) - [ 2418).

import numpy as np

a=np.aray ([ 1, 2, 3, 4, 5, 6]
#jivy066g8Pal Gy,

parts = np.split (a, 3)

print (parts )

#[array([1, 2]), array([3, 4]), array([5, 6])]
[ @414-p " h . . U AShE LA Shw 7

import numpy as np
a =np.aray ([ 1, 2, 3, 4, 5]) 5 s B .
#jirvlaeegbley)] UURA3 UwIUPDaaWea Y3 Us)

parts = np. array split (a, 3)

print (parts )

#larray([1, 2]), array([3, 4])), array([5])]
[ @415-p " h . . T AShE LA Cshw o

import numpy as np
b =np.array ([ 1, 2, 3, 4],

[5._6, 7, 8])
#B)ochaUbxslfcy) osifeoidoy Uteyd)
top , bottom = np.vsplit (b, 2)
print (top )

#[1 2 3 4]]

print ( bottom )

#[5 6 7 8]

[.2416-n " h . . "7V AShEELAA s tTh Tt s

import numpy as np
b =np.aray ([ 1, 2, 3, 4],
[5, 6, 7, 8]
# TydOUBgUc vy seopdivieald)

left , right = np.hsplit (b, 2)

print (left )

#[1 2]

#[5 6]]

print (right )

#[3 4]

#7 8]

[.2417-n° h o0 77U ARG A Y TUAT R s

import numpy as np
a = np.array ([ 10, 20, 30, 40, 50, 60])
# poUc vy s Gdigdigla o UD g U A
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parts = np. (a, [2, 4]

print (parts )
#[array([10, 20]), array([30, 40]), array([50, 60))]
[ @418-p ' h . . "~ U Ahig sias - (indiees)

24.7.1 _ 7 ' (S&ckirigy * AR S LA

E

0

_ 7 7 [(stacking” _ it T T <" NUmMPy: T

Gt ®419.n" " "' >¢
> T Taam T > oY g h
Y0 howve B W Ah A
¥t hy B ¢ h i) YA

import numpy as np

a = np. (21 2, 3]
b = np. ([ 4, 5, 6]
c = np. (( a, b))
print (c)
#[1 2 3]
[4 5 6]]
[ 419-1 _ 7 " 9yl Cxw ™ Tty ThAv YU ATH

import numpy as np

a = np. (1 2, 3]

b = np. ([ 4, 5, 6]

d = np. (( a, b), axis =1)
print (d)

#1 4]

[2 9]

3 6]l
rg_).4.20_1_“’qm_yh"?/i’wl‘?‘h‘5h_\7“‘/\h
import numpy as np
a = np. [z, 2, 3]

b = np. ([ 4, 5, 6]

h = np. ((a, b))

print (h)

#1 2 3 4 5 6]

[ 24214 _ 7 "1 &wwt A"y hx” AR

import numpy as np

a = np. (1 2, 3)
b = np. ([ 4, 5 6]
h = np. ((a b))
print (h)
#[1 2 3]
[4 5 6]
[.2.422q _ ~ ° (stAckingy ' Ah-C &M & vT AN
import  numpy as np
a = np. (1 2, 3)
b = np. ([ 4, 5 6]

TS IYUIAMERYUU )Rty A h>Skey)

CHRAT TN .h)-qu*) APt tho Y TheT e ‘¢" AW A(Gohcatenate,J Chs

\

~ i h

Tt ws>pw v oNh @ T>E G h VR SAT O AW T Tty iy Y X Lo

- v w v

L0 T Taxis_=1 | ' onp.hstack > C T >

' Ch (@400 )} AW &' ¢

T onp. istack T(r @ARI0 DN nAK np, Ml
©rT24R3.7 Ah T S hA Tk
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d = np. ((a, b))

print (d)

A1 4]

#2 5]

#3 6]l

r.2.423-1 _ ~ ° (sthckingy ' AR .6Ah ° (depth)

2.4.8. r v _ h 1 (Broadcasting)

J Broadcasting _i' " 1 <" NuUmPy¥ * sH " <& ® 7 T'sihs ot AmTCE v <Y > 8

h"‘>"_"h<.‘v‘vm5‘l"l/\h{§“tshl,"’B:";>f_1¢£\h>‘u\1tsh‘_’/\'“,‘S’_'ht_s/@g)s<5’

- h v'ss* ’ A h>f sk . > ‘h‘_ "h > h_ _“BToﬁdcastingﬁ Y _hB"_/\'B>'_hV_>l\h' ¢ 7! _ B oY

-’/\ncry\m_h='5g_1y>wvu 5_‘W>”51h<’1_+5”/\"fhl‘/\_‘J"_h",ﬁsh1>h_'C'_
hes 47 SR ASD' " Brdadcastingg A A T 8 <8 € B hT LTCCT S AT ST 7Y

It h BAC wx BN yh AT Y t,BE Y Kh s ¢ <h A hE ., AD

CENumPy,B CAh Y] <t e s - "C""<,"IJ "‘_>‘P/y’thlon,w& w's ~ L 0 Bt

1! >"_‘%'/>_W"_<:5h‘1_‘w_"*'h,’/\h¢_' oot “>_" B _'AZh >j“bro“ad=e&stmg.,

B r&ws ' Y bt &Y TTUSECA UG ST BE IR LM KK AT SW AL A

ChB‘C_W<‘B"/\"IB>_h“/\' >h:'ﬁy¢§+h/\2‘___"/\‘i‘/\__h{l“‘{“l’ﬁ"h/\h.l 9\h‘_"
AT T AT ¢))

E>5 _h U7 NUmMPYh § ¥ <Y1 TR U h A CuATshC h Y h g8 AR AR 'w

<B ' V>80 My ARICT A, Y T R T N8, AY
11 . > <" [ ARRARAYE >7 <8 07 SHMAW BT | Ah Y Thet trEOS
Lt ohe h "B, ,"ASSh> " ¢ 7 "~ BARC BT <' "h A’ Bhs "hah’y s8h A" 0 CERGE

<8 >WhCThvry T A hACh Y YAALH Tt Y S h h s . AOD

2.i h > '4h"h>‘h_ hn‘]'ti‘h,h ANY h _th‘_/\'h>ZBJ W_‘Q‘,V\, Yt AR 5,_/x\h Ry Y A Y

T AhXBsB w71V "'n Y R B A' _IABAYhh R Y 7 S B ySsw's B CYYh <« < 7
"/\hBC hedys * Vs U mwAA h T Y T 0 A hwGos W st TYR D e heg wo, Y A

Yol S W oo dY "UA Y R h ' @
B Y h A IA'Bh Y h o« ry>TE A ST Y AR T B € BY A A h>fg =~ ' — ¥
B"_“’vys‘hlﬁ\/mhl""_B<s‘<j4H_'VQJvV\ITn_’“B‘IMB:"’B‘qﬁl"u\‘g‘/\<'"’P)(\_W'I
ST T 0 T T wWNumPy hg > hoaw ANiglueError.
N Ahh TRy sBroadeastingh T L ' AT hu >y BE WR T C gt TS s, AT s LA

1 8, weahs AR "7t YW Y o S>xs 7" UL AT LA T - T(em)S bty 7 (kg)

N < - - - 7

(,r’/\h2:4.r]_-'p5—{v>W/\h IY" C h U.,Ih’v
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187 83

175 68

[ooanZat-pe LT gw A hgh T

r oY {\i}hs/\h -~ h ~ h* h"‘ ‘_‘_’hr‘1{>t55{ Y osSWA'hY s Y T o Ah/\N_UH"IRy' -

%

L hC AY P B424-p -4 Sh t 3{K2Y 4 h 1> “Nufpy ' h T Ah¢h

#da3 UsdyWt a UabUy 1 3

import numpy as np

heights = np. array ([ 170, 187, 175])

weights = np. array ([ 72, 83, 68])

#Baddohocgdfeecyas Ub atogs los cWagliyYssaldseysdrd
"jeldedsgg Pas Ubs UUai1gea Usy UUsoe

print (“"Heights:* , heights ) #Heights: [L70 187 175]

print (“"Weights:" , weights ) #Weights: [72 83 68]

[ @424-1r - + ' Pythont "4 > 7 7 7 A D QO ACARYN © Numpy

r- 7 7 Ayt T T Yt s hsis(Broddcasting- A T T <70 T s B Y b
1->hopfrqh hh ~hh~>h ' ,h" “IA’h sk Ah "7 @424~ ° 7 ° Fw Y >
h e < 1 “B>SwL "(F®425. s , h " >7" " >'s hh = j <0 v b o
NumPyS h Ahs * " "AAT Y <Y T o<WV T LT B >, h ALy BY B ks b Y

C -4 T @A25h A T T T T L Tepwey hhw o T RBRHF hMEA_ T T L b

#3 cocoomihagld s Uk ¢ UU@MI

heights_meters = heights / 100 # z UUUU0) yOUWisy d0” A0a UUGe c3Ure y Uy U
bmi = weights / (‘heights_meters **2)

print (bmi) #3 e ac oo ipdind Q& ¢ URfL ¢ UU@NI): [24.91349481

23.73530842 22.20408163]

[ @425-1 © 7 <7 s fh Yy g - > h (BNI)

L_h Y Yo mhs T3 h thsy TS N thws B 6 WA h T NUMPY:

1 numpy.array():p ' > 7 WANRE A NumPyh T 7 0 C 8 C U EXW sW AR h VY
numpy.array(objectdtype=Nonegcopy=Trueprder="K',subok=Falseydmin=0)

1 numpy.ndarraytruediv(other):n ¢ _ & <& 7 H K7 " "> "V T ARE . A Dh oV
:arrayl.truediv (array?2)

1 numpy.ndarraypow (other):g A8 i ©fy B8 ~ * ¢ " AR Cth Ah Sh A

Tt mOATh 2T A S hAD Arrayl.pow (array2)
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- v

B, W' '<s ' Y "iHK &4 hyssa 'h's  h o Y(Brdadcasting) ¥ T " _ W A

- f - N - -

h =~ B <B " kh® * g"~ "‘Cé"J'B‘5>\}’B’Bcp AMEB VB CShT < Y ML B 1 >h h

> 8 hoy J "/\hh{ls ’ V: "sp.\ss <_' 'vl’_cp"’h " h ¢‘hh_’,h 1 s(r‘ @4;26)' scalar_ "

> B h | > 1 B h B, hYesSisy@® h s ¥ Ysgrr.”

import numpy as np

arr = np. (21 2, 3]

scalar =5

result = arr + scalar

print (result )

#6 7 8]

[ D426-[ h " h 4 sffarsh > chrh > (scdlar). © S "W AT A AL S B _ A

1 th . __"'/\'/\5 - ‘_’" ™ )\rga?rZZ?s _ h y f]-l ‘B_/\B’h‘l_'h v 5&_)7"5“" _>h"’ A h € h
arrl.[ © 7 T TLBMI A Thk'<h T <h Tt ARAST A BT NN, T g ] 7N
TUAR O < A Th<'<h T <h S>E R Myt (slémemwise) T T ) 7 T ¢ T m_ ht
h /\_ > “_w(‘llj.¢

import numpy as np

arrl = np. (ar 1 2, 3, [4, 5, 6])

arr2 = np. ([ 10, 20, 30)]

result = arrl * arr2

print (result )

#[[ 10 40 30]

#[ 40 100 180]]

[ @427-[ h 7~ h L Q7 Sha<h ™ <h™ " RASH Ahy, ¥ e "'>Chh h

1. " A7 T TN w T LSBT AR GBAL Lt T BT a<h T <8 Y S h v
.7 " (ddementwise)” T i 7 T T CT AT AT W " AS 24D¢l [ T <<h T <h Tt RS
[ AR C At RN AR h T T T ALY < <h T <t MY S Yy pth e
P0 < NUmbyi'T Tt @428% 0 AMA ST ItepythonT Y <Y TN

v T <<h T <Rt st O

A B C
[; i_x[g g]=[251 3]
(1 x5)=5)
(2x6)=12
(3 x7)=21
(4 x 8)=32
nN' ¢ 240¢7 [~ <<h ™ <h[ " RA'SUA[M > _h s . A

import numpy as np
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arrl = np.array ([ 1,2],[ 3,4]D

arr2 = np.array ([ 5,6 7, 8]

print (np. multiply  (arrl , arr2 ))

#[ 5 12]

#21 32]]

[ 2428-[ ~ <<h ™~ <h™ " RIS A A s 0 A

249.1 . A" T k1 'e s h oL (Broddcasting)

n.A" >6 h 8 Ashyth @ 7 p’_" THSYSABhY L "0 " TBB Y Y hTalwas oy A B A
T U S YT Y N ®TThT T ha s Kb St phAT o aphwe, g A

h™ >iah'_ k"  hsw *h g™y ety T w AValueBrror

import numpy as np

arrl = np.array ([ 1, 2, 3])

arr2 = np.array ([ 4, 5]

result = arrl + arr2

[.2.429-[ = Ahwe s”h *A >juh' ke

ValueError Traceback (most recent call
last)
/tmp/ipython -input - 949947271.py in <cell line: 0>()

2 arl = np.array ([ 1, 2, 3]

3 arr2 = np.array ([ 4, 5]
- > 4 result = arrl + arr2
ValueError operands could not be broadcast together with shapes (3,)
2)
nN@4l-r " A _">hh <>h "N Awg Ty ARSH A >jdh B A" os
n- " 8h°AL " h "  RAUTAIARCESM AR T B A 0 T h S35 S REAL I AR DY
h = ¥ \/m"B"_ B <W“’;>h£1hwh""_‘ MAADh >8 A ‘>5‘/\_h"£’ h 4 B_“"a 430 -
r' hAh>8 A" >8 AN h =" B <w’® >4 _-hZar>8 7 b Y s>, My ¥ °

g 0T I arl.
import numpy as np
arrl = np.array ([ 1, 2, 3], [4, 5, 6])
arr2 = np.array ([[ 10], [20])
result = arrl + arr2
print (result ) #[[11 12 13]
[24 25 26]]

[ 430-r "h Ah > AN > Ath<cw S, B0 >Bu "h oy ¥

25.1 . AN RB<uss ][R WWEhG<E LT [ 8 ADR LA

251.1 . AN DAL U '

1 _NumPy =~ h " 777 <iQw Ah """ Cashtt 7 (@ggredationfunctions)” T
1 | h‘,_‘hf.‘_"‘ ‘{_5' ’Cf.“ﬁ_tsul/\l_ . ‘Wq‘"g.hj‘.‘t h *

187 ¢ T8  Mmax,min,sum,meant ®&E.P" " S ATITh TR TAA

[ @51

- v ~

<71y

“wh ~ ¥ “h y's
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https://localhost:8080/

import numpy as np
a = np.array ([ 1, 2, 3],

[4, 5 6]) ]
print ("Sum:" , np.sum(a)) #0 d ) @8 a:U 21U

print ("Min:" , np. min(a)) #KoYcoliDe

print ("Max:" , np.max(a)) #z y 0 9 4 s

print ("Mean:" , np.mean(a)) #z ¥ 0 eyd) & d3.5

print ("Median:" , np.median (a)) #po Ye U1 8.9

print ("Std Dev:" , np.std (a)) #é g o99¢ foaoms 7.

print ("Variance:" , np.var (a)) #mpos Uosi ¢ U2.016...

[ @51-1 AN " T OTABRTE T TN < NUnpy

F- 7 T TAREY <Y a0 Y Wil hostewh T hot o C " T h T ho> waxist T

LAY _ph@s2,

import numpy as np
a =np.array ([ 1, 2, 3],

print (" o d} 6[94'@ 85'&’163]])9 o np.sum(a, axis =0)) #odj ecolstiUeads 7
2]rint ("odyeolist®) Usepenp.sum(a, axis =1)) #0d) colls®j Uscfeb
;ﬁ]nt ("zy 09 3eti Ue aoq :np. max(a, axis =0)) #z y o 9 kei Ue o d4: 5 6]
print (" AeYcolB® ) Usepenp.mn(a, axis =1)) #AKoYcolB® | Usca:
;1]@,5,2-1 AN M CARRT TR R AN

) - h o Sh Ak <® A M bt © Y T UM cumeum cumprod, argmax,argmin® h ¢

unique.ce. = "7, h T A¥ _ P BE3-w<<s 7 oAb vttt AR T
import  numpy as np
a = np.array([[ 1, 2, 3]
0[4,” 5, 6] §
print (" E¥j Ug Umdyhe o G ¢ Wp.cumsum(@) #Evy) Ug Uwdihe s Gf U:3 C
10 15 21]
print (" E¥ ) Ug Uosseshfh ¢ U3 ep.cumprod(a)) #E v} Ug Umsseshfhe Up d:2
C 24 120 720]
print (" Uy aWe ¢ ¥ 2 o 0 Ug gp.atgmax(a)) #Uy e g yo9s0Umg

print. (* Uy tiie g0 oY ¢ o G Uanparymin@)  # Oy Glle gJo¥ G 5 & OF g
print (" z @ 3 Ut slbayedy d :np.unique(( 1,2,2,3,3,3])) #za3 Ut slbsyedy d :
1 2 3]

[ ®53-w< <8 Ah~ noCAshte T
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[np.aggregationj

Baowka ZTOTLOTIKA
sum, min, max, mean, median std, var, ptp
TWPEVLTLKA AelkTEC
cumsum, cumprod argmax, argmin
v
AN
prod, unique
N ¢ 2Bhos <€ ' AR v oAt o

252. [ T <<h T <h[ " AN A

O, ' 7™ T "R&uis|TTezhT<chTt RASEY A" MU < Nunipy
_'Pythons © AWM 4t h Y g TS AE T T > SAN AT BT YRR S L AD
B~ <<h ™ <ch™ ™ RAS.fMa 1 87 7 AhIC Mg - 07h © ¥ A ypsA ChQ'B2h

h = " 'BAY ¢ B Abeh 'C UADSh  h <ChR BT 0 A hReu B T Y @&kh T <h >t h >

" AR G AID< ' NUmPYS " Pythornw . 8w “det()_ . AT AN €'P A D < “Numipy

_ /\Bh‘ <7 '_"“hA<’J B j~T " V'<C<'h ~ <h""/\hh‘ﬁ5‘> 2’ TVe 21, /\B—r‘hcp

2.54.

C

1A2 SB6 19 22
[3 4 x[7 812[43 50]

(1 x5)+(2x7)=19
(1x6)+(2x8)=22
(3 Xx5)+(4x7)=43
(3x6)+(4x8)=50

n'c2%2hg<s 8 [T &&h - <hf " RAE S A
import numpy as np

A = np.array ([ 1,2][ 3,41
B = np.array ([[ 5,61 7,8])
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print (np. (A B))
#[19 22]
#[43 50]]
[ @54-B <! 8§ [ &<h ™ <hf“ ARSE A" " * | <* “Nunipy '
n- " . " h Ghh'c<waAh T AN KB <<h - <chs¥ hil w ' AhSE AT
[ ] _‘ " /\h 4 _m'u|ﬁpry()([' @55)1 Hh . __m AB (O _v_'{,"h N __h "‘w’lﬂl /\hq .
TCwWABhY T hy Y AD
import numpy as np
rowl = [10, 12, 13]
row2 = [45, 32, 16]
row3 = [45, 32, 16]
nums_2d = np.array([rowl, row2, row3])
multiply = np.multiply(nums_2d, nums_2d)
print  (multiply) #[ 100 144 169]
[ 2025 1024 256]
[ 2025 1024 256]]
[ @55-B<! 6] [~ &&h - <h[ ™ RS A" " AL multply_ 'l * 1 <* "Nunipg
1. Ma1 8T Y RAT LAY BW ANAY A h 0w A D A B A Y
T OAhCR <Yy AT 5% (detérminant)€ h3 s TR Y Y T h ATh TS <Y 0 YA
h-ah ™ _ (inVersé)N AT~ AL AbATh = "W ATh>Y AYA Y 7 7y 7 “defovr n @
rs_ 9 T st B < NUMPY ' Python> ~ 7 Al T Y <Y R AR T AThSCsh
© " "numpy.linalg.inv(Ay . 0 T T A TTheath T T ATh g Ch o teCCh A D T @5,
import  numpy as np _

#ByoslehagsUaU

A = np. ar 2, 1,0 5, 3]
#3 e6oacoosBgipgegliuUd
det A = np. . (A
print (" B} ae g g,0det A)
# OalocWldgyUas3 Ubs UG Uy yyosead
if det A != O:
print ("B a3 Ualigs Ubs UGU); yy9ead
A_inv = np. . (A
print (" UsyYaU) é @ad a\thy,: A inv)
else :
print ("B a3 UoadfNVasUbsUGU) yyo9e
[ 2568 A _ o w T T Ah S h
253. p°h > 7B ARMC A
V"t < NUMPY EL T h T W A men AT
- ""B""<<h‘<h‘1‘_hh‘,e(>|'t5j0’@h,ﬁ‘:

SW AT AABSTHh ~Ahas >h 8 AN D/Eb BiOE

_Vhan TBWC o AmMh o w

> Ah € B

ed. "

h >‘£[/\¢A<h TWCASATH Y h T q)h (0]
fKN>'B_Z{‘h"r]W/,\tEAA%¢h
1" <h" "« <h ™ <h

0}

_‘ ~ 6h>‘|5> !

~

>
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4= 2> == 3)

I Y - T tattsht " AN 10 A B ¥ - Y < <Bh>‘|5< h_ ~r*Ah °h >l\'_ .) ‘B_u’ls"”l,/\"h‘“‘ ANhaSh hC
-7 A h ny\lh B > Ah*® h Nh"h_C"W’T/\“’>\"‘_|I’det(B_)-'0)q? rm > . S N _ A 1
T hsSPythenThA R L T ST T Y s X Y LIOE AYEf IO

LUh s @B S LA Q
import numpy as np

# By olehgsYavs
A = np.array ([ 1, 2],

[3, 4]
B = np.array ([[ 2, 0],
[1, 31D

# 3 eeosoolehd UsUstU) hlGleg Usg B

Binv = np.linaly .inv(B) #3 eacoaslUs Uss UsUaU)eilas B~"(
print (") 3 Uat U} & ely" )

print (B_inv )

# @oUa) BUIBI A@BN-1) A/ BeU / 7TYaUs GUesscUscgolU3 @) soe s
03 Uas3Us tsUay Uld ~93Yovxs!

resut = A @Binv # Ao UUaUa “~8oaaU a2UlsUlch “~s3Yeoxs (hes GUes
print ("\n ~ e Uy aUA/IBBA@BN -1)" )

print (result )

#) 3Ua0 Uy @{le d

#[[05 0.

$ [-0.16666667 0.33333333]]

# e Uy aUA/BEA@B -1:
#[[ 0.16666667 0.66666667]
$ [0.83333333 1.33333333]]

[ ®57[ ~ <<h -~ <h>*h>' =" AhGCh > hA_ > Y, > 15 ¥ 7 T oahen

254. U.Ih h ‘o[ﬁ‘ls"<’t5 _‘1-,Wj IC ver v s AhKR LA

&' _ 7' . s(@lementwjse)< T 4 T Y C T T TE AR AT W A ] o<t Y e

>

NumPyJ /\;ls_hﬁ‘<|5"‘>_5w“/\h ’ _1"_‘\”51\'4I ‘lq)ﬁgg_s_gu ’ />hs_'|5 < B> ,IW(;I' o . (0)
import numpy as np

a = np.array ([ 1, 2, 3, 4]

b =np.aray ([ 1, 0, 4, 4]

a == # [ True False False True]

al= b # [False True True False]

a < b # [False False True False]

a > b # [ True True False True]

I

WEG-[ T4 TS rE LT TEANR LA
nNANhM<<h'Cj "' Nunfpy 2>h L~ A A~ ™7 &' "equal, not_equal, greater,
greater_equal,less, less_equal,” =~ "8 A8 " LT VK L AN SN T X F T 0T
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B <8 'gtw L¢pSshm

., h AT A Thash.o.

import numpy as np
a np.array ([ 1, 2, 3, 4]
b =np.aray ([ 1, 0, 4, 4]

~

¢ h *hh =~

B < W "V >I1h’> AhY™ BBAA L B " Ch "K' * 1 >h

np. equal (a, b) # a==b - array([ True, False, False, True])
np. not equal (a, b) # alb - array([False, True, True, False])
np. greater (a, b) # a > b - array([False, True, False, False])
np. greater_equal (a, b) # a >= b - array([ True, True, False, True])
np.less (a, b) # a < b - array([False, False, True, False])
np. less equal (a, b) # a <= b - array(| True, False, True, True])
[ @59-1  Ah = " e T AR €A
n.h AW <Y ABBI © AT ‘>_5“th}\h§‘:‘7\‘jB“‘“_“ *'h g &ffsy * h | ¥ 7 5_ vt ¢
{'h‘_f_“ﬁ‘B‘Eh_'5_,'h_'f>:u_:'5|AAﬁm_"hli(brba'dclasting_'jltj <tvnn(“|
Numpy™ h <" ~ At>’hy "6 ¢ (<®5AG " " h >Swi 4B)hs AL 1 ¢ S° Y Ak
1 ReS e A A Ysealar 2510, © h >%S>wi 6-9)h
import numpy as np
v = np.array ([ 1,2, 3)]) o »
A==v #0goajJaa9dt) Us gwUasv (broadcast) - array(([ True, True,
True], #[False, Falseé False]])
A>3 #U0goa) as Uscalar - array(][False, False, False],
# True, True, True]])
r @5.10_1 o D A N N LA ‘(\‘_Whl‘ Bt
255,10 4 ST P ARC A T TN 080T
Gl o< NUmpyt foh ot woET Y e e g AL AR ATRA W ATh Y G stk Y

~

< 1 ‘>¢hw“<.‘ L émasgsj"éq-'y’ <“’_J Mt ;[‘5@.5.1/14 /\BB_/\h.{'B ¢ Th_ TRy "1 >h
T S B U I S i LA T N O

ToARY hr T h Bt Y ot 7 Ti hosewt Y >3 T T B > ffelse

h /\ﬁ_ Yorn EJ"NhZ>7>_'h ’ “hw“>t5‘h‘h‘/\‘_1' “h >8>_"h/\/\hy "‘_B' * N B h 1 >wA®B .
O LU, o)

import numpy as np

a = np.array ([ 1, 2, 3, 4]

b = np.aray ([ 1, 0, 4, 4] - 5

mask = (a != b) & (a > 1) # JeletdsadU) Usdy & Dad| -~ -
a[ mask] #GoaU) Y, aWe®Wlol

] Y3 Ud aray([2, 3] 5 B i

np. where (a == b, a, -1) # if/else UsYiUsoscscUaaeg

) Ys Odéray( 1, -1, -1, 4] .

np. nonzero (a == h) #dyaUsggdUsy s¥eaga

) Y3 Ud (aday(0,  3))) o ) o

np. argwhere (a == #0g3UUUUo e3D3)UdeglUs | as¥eaga
] 7 Y3 Ud andy(([o], (31D)

r @5.11_1 o [ )\hj‘ﬁ[; NI Chw ‘Cﬂ‘rshrf" ¢ <“’_J""‘ LB LA
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1] ~h 7 "> GahhtC Sk 7 ‘K'_‘B<’J‘B'J‘h/v 1 ARC YA T Y, AN

WE L A < KT T AT @B T T AN ST < T T

2.5.12,‘ _ A UL g " h Xh"we<s's h g Ahe®hy ¢ 'y B hs AT h "C_ A~ Y ¢
>B 1 h <« _ B oY

(np.all (a==Db)) #halidsU;

| ~ ¥ 3 Ud dpdFalse_ 5 ;

(np.any(a > b)) #g Y} cdd¥ sedJoUai UU} 6;

] ~ ¥3 Ud apdlrue_

[ @2512-N<8 4 . 7" " <h o h =¥~

10" <" Numdpyf '~ h "o g AN " 'h ahe m T AR T AN TETTL AT S
- K )—h_r+r‘n$vl’/\ln _—uwI{l h‘(ﬂgaf)xut: hq_ I_Slg:,l'h‘Av11—‘A‘¢_ "/\5
Abl‘/\r| t >V—W>w A:V:&Jlrhh" 3 ﬁw’/\:‘_—lwlll h(ﬂQafS),d‘]"<l<_FﬁA/lrh
fw _ "h‘ />VB‘BVY ‘g)_@24 NBAh B _' th¢ 'h 4 B J"_>“’|+[0|ts > Ah B _h‘/\ﬁ“’"h '\' _Z"
Sh h>E "7YyB Y L 86 B thiex»sh h v ¢ " > _ <o TThe Y
< bt ED ST e s SO ¥t T ATs{ A Patols T Ah T <h AT
h _'"'h h>5<.‘_h""" ’_"’hy‘rs"‘{sh‘."_"<‘,_f1<gh Q)WAH"J"‘_h'B/\<h"‘
h = 1@ h" S¥¢hRhys e > <> RN gy o))

import numpy as np

X = np. ([ 03 + 06, 1.0

y = np. ([ 09, 10)

np. (x, vy, rtol =le-05, atol =1e-08) # [ True True]

np. (x, vy) # True

JOARZBR- 0 SR Tt SU A Tt h Y o

rs_ 0 0 <t NUmpyS "™ 7 7 TAahs'sh st TCThTEE A ST 0 @7 1 T BT, AW
h =t ¢ >'(I\I_ot‘aNmn,berc NaM"C hh'<<|55‘I{ < (Bwl‘ - _.J'_h‘ 'Bh'{IB LAl :/\t_1_r"hqj
2513 ~ - ' 4 €Y T3 SMC _f the,hYgT h oy € VT AR E A T D
isnan' ‘wh< g b £ 7 T v, s NAN, array_equal “hh¢ " w R hT T Jwar T
_ 0T T A% hTeAh "¢ hdrray equal> ¥ h 7 b > equal_han=Truée >sh AT A
- 'S8 ‘_"MMaN.Sh " T rh @513

import numpy as np

z = np. ([ np. , 1.0]) . . o

z ==z # [False True] ( UeNaN G U3 ugi UsdJdUes 3UUg Uke g)

np. (z) # [ True False] ~ i o o

np. (z, z) # False (UeNaN UG U3 Ga@i UgJyUe sUUg Ulhe g ) _

np. (z, z, equal nan =True) # True (¢ UU} t 3 UUNaN ¥ da G)U

[ @513 NaN® hit< <ss® L " & w ' - s

ms At ¢ g,'fBJ‘<_hN‘ Jﬁ‘"“‘/\'h“.‘_,"/\‘ S Y, AN tB, BN HC <> fB
W B <B& | ws T AMThT AhStks™ 0t C R (hopléaharray9© M ._"fand,or, not.

wrh<‘"’h¢5'Q\PJ'""H’B/\‘WKBIAAB:‘_’B‘IBQ.‘V\(’h‘ls‘

0]
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WM h 167K O T Y AMSE T AT S N Yht ST AT TG hets T flwhg s

G <P RE < Es minc > T hpalaz=p)h

26.np' >" T WO [ b dzY LJe

& v h Tt SThCA CAChY it jht ONUMPSETT AL Y >t T > i (nhasking.

~

B " >h™ pw ™ AN s <M 'S & A h(Bosleantables). > h ¥ @ ' anh

BT <cw v TS T Y iyt th skt 0 Y YR B W hhac <77 A D hand.6.1
,h’/\s_h' ! B ,h " >Y 1" >h > C h <Y1 v ¢ B <wWiJ , ¥ 1t h
>5_h_""" _" - Ah ¢ h B <Y1 " ¢ w _‘>W h - h st
A L, h e mgsThe Vis U At B v h T st N >6 1 h <~ B cov K
import numpy as np

a = np. {1 2, 3 4, 5 6]

mask = a > 3

print (mask) # [False False False True True True]

[ @61-n . M~ > hi*"chg * Ah ¢ h

r s _' L, oo >sh * ¢ h >- Y Y > B A h Br‘@_'ag'w‘v“’ >I£_"<_V\7,I'BL‘
>' A7 T y 47 hoot b > O

import numpy as np

a = np. (21 2, 3, 4, 5, 6]

print (a[ mask]) #[45 6] o B

# ) "UgdUaUd erjad UslsYeUld gUUUbadUe

print (a[a %2 == 0]) #[246]( eh3®Usgo¥Y

I'QJ.6.2-F[_K<VJ" ‘_"“5’,/\ > B >h > ¢ h

n__)" S B _u *'n‘n >h‘¢h >—v'5’ /\h_ vvvvvv [
C o1 T®B3r T > h Y 8 h v -2 Ah¢h w, ¥ A h oot
import numpy as np

a = np. (1, 2, 3, 4, 5,6)])

ala <3 =0

print (a) #[003456]

rg)ag_l'“-“-“"" > B >h > ¢ h

rB _| jlj<l"(llql bdZYLJé B)/\hl B)lq_l /\h ‘r| \|>v_v
¢ _ 1 " ¢h _" 'rhgjﬁ_ﬂ_44'5>"1">h’_1"u’_h‘ w A h - Ah ¢h h = _" n
- - . A B, h " sY " . <(’(a bY &2)"& (a_<5 8;))55“_‘"< W‘JIV /\>_hh“¢ [ h
>81h< BV h - T H ¢ h >t ¢ BT h - T y
LORT R e AD T (a2 %=0) | (A s 7))L T > T T
_'. {‘h”ts"l _"‘I > B _"HB’/\h' >' L wy YV y 1Y
‘5"‘(:.(a‘>'5))'<"‘ oo 1 B A o090 s ' AhT >51h<,_5’“' _"

import numpy as np
a = np. (10)
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print (a[( a > 2) & (a < 8)]) #[34567]
print (af( a %2 == 0) | (a >7)]) #[024689]
print (a[~( a > 5)]) #[012345]

[ @64-¢ 4" B <E W . >h " ¢h
1]~ h ", 8 {:/\bzl‘_"ilh'_‘"_>h5 Bl <& > 'V¢‘_’/g>Iﬁf[é|lse'h"/\“h_v'ql ulr_g)_’s_ﬁ
j<w™> > waAh T h”hys "0 meeSs YT "R w, " >8° " hYh>w
(mask = a > 250 _ A ~ > AhGCh ¢h- A >t 7y ot h hAh

>h > ¢h @

a = np. ([ 10, 20, 30, 40])

mask = a > 25

b = np. (mask, a, -1)

print (b) #[ -1 -1 3040]

[ @65-n~ " <" " > <0 0F AFfkStas

E & h >0 " > h ¢ h > B’ A h B -8 ¢ htos’ ¢ h* B 1"

B~ B VB 1 h h 5‘¢r'@5_@z @,1h_">/{y¢t5__4h”Ch‘_"/\ -~ Ah ¢ h Y > h

> w d &E B¢ -, ! ! > h ¢ h ¢ ht ! B¢ T, ! B h

1 " h v ¢ h o 1 ¥ B <th)_6.6_(.‘hh"5 Chi=""h'>'>w >~ YY" 8 ¢ _ALh® Cth
B B <" VvV h - ~ h w B " ! " ! > h ¢ h S B ~ _ B w
/\h K - <WJV/\_h' _Vr B h _v Z ]h ] <VJ t ¢ n /\h _
m= np. M 1, 2, 31,[ 4 5, 6L[ 7, 8 9]

mask = m%2==0# True H 6g Us GUesscUase Uas3Us sgoh
print (mask) # [[False True False] [ True False True] [False True False]]
print (] mask]) #[246 8]

[ 266-r i ° ¢ 8 8 HE5 T AhGCE

e s, h > >h‘¢h‘ h A “Ai‘h‘_s’ > B ! | LY
oo >5‘ B, h " >Y 1 w IMmpbﬂ—ib ih /\_B'_ hjte jI5<¢‘_Vl5‘_'/\"$\¢"‘B Aﬂ_Z__\h N B " h
[t h e 1 h ot Y |t S 28N 28wy T O A b
I h v ¢m " "_'_' BA < B . “h _ ' . B ' ¢ 'h/(hl"l"'(\‘"/\ljag_hk ﬂW'T]I_\GZ‘B/\__ ¥ .
s vt <e "’hh' B "¢ AR "IC(m_>'8)I' - "h" v - -T\rUeA4<hB",@ " hh

7" >8 Y Fglse. .>h ) 'J"_hh‘ - <"“_"’h'_LmK‘ hh A h — "¢ ' A"
L L ¢ h ! | < L LI 2 0 1t h A >
e ,h<ch* @ s h AR~ S IR I AR I IS R VAR S M
> AT 1t h A h [ S - ! {‘/\h_'_'_h h - ¢ "' A" >0
¢ hMatplotlib.y . " A S -@67-YhL+*¢h s, h" >0y >h*>Ch oY B yo
c')<t5‘¢'l') 1t h _h R L 5\yh¢h"\@|-f§_é<bh>h{'h0_¢
_>">h _"‘ ¢ _ 1 " ¢h n'>“’"1’h H5 - Ah ¢ h ¥ K" >
B~ ¢ A" BT L.teY T AhGChIT R Chy oy, 8L hC B~ 6"
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o5, Apxkdc MNivakac 16_0 . Mdoka (m > 8)
00+ 1 2 3 4

0.5

10F 5 6 7 8

2.0 True True
16
25¢
14 3.0 True True
2 320 1
n'¢2exnn.h>"a0" >hen oY B oyo 77w
h =~ "¢ " A" >0
import numpy as np
import  matplotlib . p) as pit
# @deosesgyoaU 2D “a3UslU
m = np. (1, 17). (4, 4)

# Byolehd eyYlalUd: True H 6g UU GUescUaU

mask = m > 8

# EcUuaUu(

fig , axs = plt . (1, 2, figsize =(8, 4))
#11690ha3Uald
iml = axs[O]. (m cmap="Blues" , interpolation ="nearest"
axs|[ 0]. (") ) coatags UsU(J
#fcUlaJidlooah3sgfadoasasUaU
for (i, j), val in np. (m:

axs [ 0]. (j, i, val, ha="center" , va="center" , color ="black"
fig . (iml, ax=axs|[0])
#zY0aU
im2 = axs[1]. (mask, cmap="gray" , interpolation ="nearest"
axs [ 1]. ("z Y0 oa(>8)" )
#fcUlaJidloohsswagdaqEFaaUd
for (i, j), val in np. ( mask):

axs [ 1]. (j, i, str (val), ha="center" , va="center"
fig . (im2, ax=axs[1])

#KelGyYsoald o) UlGosal 3
plt . 0

plt . 0
r@&?-r_{‘th B)h'>"1"‘ >h‘¢h‘ oY 5 yU
h — ' ¢ A" >0

1.0

0.8

0.2
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27.0 77 ..U >wAB s ELATKE W

Y] - - [

1 ¥ h‘_" A B A ' h ‘ h >B<B_"‘V\>B IS“hAB’_"B_'I’h"B"I"
Foh T L T T TS hE AN TR CADA B S h o h SR AT >
B~ h Ah <" " > B W A h K\h”sﬁ_{'sSBJrDZh_' sljjlh‘*"ﬁ“">l' n ‘r’g)_,&_]]ﬁ‘hcp 1 .
J’/\B_h' Z_5>h"‘>'ln _"‘ E"’/\Hn_(."h_’}h“'sl{,V "/\hﬁ‘sl

import numpy as np

a = np. (10) #[0123456789]
print (a[ 2: 6]) #[2345]

print (a[:: 2]) #[02 46 8]

[.271-n. "~ _ " >8hz's>h_ " " >"pn ~ 7 aAhch

B. {"’>B I>‘. (.‘h“"”"“l"”‘{"Ih’h_‘s_’""nI_'_I"F'_Zj\zh_'_'_h

h~ , * ¢h ! hp‘_r\h’(lo)‘{'>"’"15’ w A h A - Ah ¢ h h ¢ 8 7 h
>t <h>]hA">SwAL, AP B 7[00 238456789, -~ 7¢ " _ 8" &

E ! " hp2z"4 6] " >T T T R S S _J'>:W'Af1" b<dzY t_¢& ‘J"Jh’ h

B~ ' <wysB ! “J¢B¢">W/\h _""B’h _"‘ -~ Ah Coh | ‘_V‘

c o N_“Z' B‘:_‘_,>W/\' wv"{"‘ E > A h 't ¥ "/\hCh‘ -y

[~ "."Zz Y h"‘>'I __V"A{E"$'_"_B"A”"Ahqhvlﬁ_bkl"
1SS SswAT -~ Ah ¢h 0]

import numpy as np

a = np. (10)

print (a[[ 2, 4, 6]]) #[2 4 6]

[.2.72-¢ = “4_sh' S-Fanagy indexing

B/\_"_"‘L' g, h " >s¥Y " "h"u' ﬁhn"hfuz_‘wr_ghf\lh(‘ls.5,4h,">"41

WY o >s O Y@N3.° -4 ¢h

import numpy as np

m = np. (1, 10). (3, 3)

print (m #[[123][456][789]]

print (nmf[ O, 2], [1, 2]) # [2 9] (GUescUalU U Rh [O0,1] alUs [2,2])

[ @73-r 7 " _h 1@y Q8 MYRSEAY3 s ~ AhSE 4 Lth At s A QHS50

B 1> > B ¢ h - Y ' g -8 h't w LB Y JORTYhYSW KB h B DB T >ST OB
AL h T >t AT TN YA B hAa oy T 8 1T h>>w

h = _ YA - Ah ¢h Y o

import numpy as np )

m = np. (1, 10). (3, 3) #O03 @6 U:¢W3], [4 6]]

print (nf 0:2, [0, 2]])

rm7.4_1‘ AL hs“>"rsl_">8 h_‘l‘5|>h1 s

N AN - vy B we<"® € _ ¥ _ " o . Bl_""ﬁ"h'h N :Bs’y\hh"' S SABL .h

np. ® B ¢ p.2755M L7 L AT T A Y oL, h T s>Ya 0
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import numpy as np

m = np. (1, 10). (3, 3)

print (np. (m [0, 3, B]) #[146]

[.275-1 (A4 > 3% tsghies>h ot s>t > A YLIOGETS00

rlh/\ ‘W<V‘>B A h ‘h"">5 ‘_V‘*ls’h h - ! w A h - Ah S hS

~h "~ h -~ h A, B8 . AB ., ' >B Ah Yt .8 7 h ééf}\(‘j)\y'abz S5 >

oYlFailAy3aooe m"h Ah  <hij ™ > ToAL h o h T A A sy

I_‘. ‘h{",>5 h>W“. ‘_" B~ ' >SB A ~h > hyp B2 >hd 8

h = T T << L8 ¢ B Poh s> Akt D g@QAGD O NT S >0

Ahs =t w3y S8 P wgT > h - w Ah A TAahShYyY A LT >E AN
SE)\YEIL’)Z <70 Cw ’ AL OB oYlFailAy3aovz "

6FFyOe AYR
lcpz "~ 7 >

M ¢ .h H

s FLyO& AYRSEAYI O0YOONTHBSHOMIM BB v1 ' <

import numpy as np
m = np. (1, 10). (3, 3)
rows = [0, 2]
cols =1[1, 2]
print (i np. (rows, cols )]
#([2 3]
#[8 9]]
[ @76-v " " Y YLIPAEY +th AL hTstE Tt <Y LA

23_lhv' AT SAhE A

B‘ .{V,>B _ " h 1 1 A h ' 1 h |I jlj<lVl||¢|l bdZYL‘

_ 'np. <h>thvW_vb’N/'A ST phw el "’). A h 1 AB "

(import numpyasnp

a=np. ({3 1, 4, 1, 5 8]

print (np. (a)) #[113456] o

print (a) #[314156]( dUsraoelUsU

[ ®81-[h Vv A" >" " LET " BWAL AT ARNC B VHh® "8 ° Ch Yt >hoa
L 817 >wAHh h <<h 1L B A . hoaAY > K h h =, " ¢h ¥ ] Lo 0

1 817 >wAaAh

import numpy as np

a = np. a3, 1, 4, 1, 5, 6]

print (np. (a)) #[11345 6]

print (a) #[31415 6]( UUsYeaUsU

[ @81-fhv' A" >" " L1 >WA, A T AhCH

& _hvia > > 8’h hATSAchE T, Y T 0™ B hC Rhg24 >h Y
1 Y h _hv‘/\'>|‘| F@&Sf]!h_t&w:/\q[bn‘_.v‘qh_h J,h>>WI(D
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import numpy as np

a = np. a3 1, 2, [9, 5, 4] o )
print (np. (a, axis =0)) # g¢ U393 headqUy Ue aUd
#[[3 1 2]
#[ 9 54]]
r282_i h v AF¢C §>h‘ ‘_ " o<B .
import numpy as np
a = np. (I 3, 1, 2], [9, 5 4] . o 3
print (np. (m axis =1)) # ¢U393hRedqlud a2UUY o) Ueeyd
#[[1 2 3]
#1[459]]
[ @83 h v A’ >" 7! ¢ h A Ih s swo
N/\h ﬁ<<"I _'-—vl _hV‘/\I>|" . P'V>-A)\_>">A5h$‘ﬁ,/\"_\" _l
/\h’[\p'." q) B -|| 1 =t 7\P'_"_Vv:{35"¢_|5_hlﬁv' A|¢>h.g\.| ‘. _'
_ t .>1W_IV A ¢r _g).8.4|¢ h— ’ _ _I . 4 n AR | np_.l : ‘(‘a)mh—’l_‘l_"lwl) Bl _V L ‘l
Y oth hvEAYSY A YA T AN S hg=@ho T s MY wE m3¥ pEBEED
WM O N1 H n p6 O w8 " > h v¥ *h " h)d pn' <hy"
ox _" B~ ' >8B AT >‘¢"_B’V‘_""B"’ 6001”‘C5_h‘
L Ot eng STh T T To% 8 psd dp. argsortl) T 'Y B Agrint € dlidx )
h v " AY >8" YA h ~, v ¢ -2 Ah¢h | : >, ., AN S B v

- - , -

V0O NHE2NI OO D & WV M, "I AMNMhAr 80841 & A p_¢B8@HA_ " <"

L7 As! ¥ L8 ¢ ¥ - ‘ h hv'AY>" Y A YA T AN
h ¥ ¥ 1 8 ¢ B 1" h A h B >, h A B " YA h v ' AT
{'h ~ B t¢ o va'lv¢

import numpy as np
a = np. {3 1, 4 1, 5 6]

print (np. (a)) ) o 3 )
# [1 3 0 2 4 5] (dyltUsd eU UiazeglU GUs] ¥Y)

# j1e0d 209U UUzs3hedld "ecUsyeasaszdqlUU"

idx = np. (a)

print (a[idx ]) #[113456]

[ @84-v "' _*' C _Ah vt P NH&AZ2NI OO

n]'h A h _hv‘/\">"“">5 W A h "/\nblch '>|5_n'p_l"/\"ihh Tyt
- w - B ' /\h "l‘!>V—Vr||‘V_M ;Flgz v"_"‘>h)_hh’ /\_Bl_ht>V\’_’v"A (:_
import numpy as np

a = np. (3 1, 4, 1, 5 6]

print (np. (a): -1]) #[654311]

print (a[ np. (-a)]) #[654311]

[ @85-v* " A~ h _hviar >t

1 - h 7, B ¢ h T L PR ST astivgp @B 6L
>w C Yoy Y _hv'/\">|s’ _"/\"/\hCh E - _ - Y S T ' > h
1 > 1B AW Y - AhSCh d 8B j] h - h " A ' < B ¥



1. " SR2865NM _s<'S hTY wews >h o LNAYGOFO hos >,
1,3, 4,5, 6].

import numpy as np

a = np. (3, 1, 4, 1, 5, 6]
a.

print (a) #[113456]
[.286-Ly LXFOS _hv' A’ >

1 - YN Cr_@_18_7j¢<nw' ~ . jnsv‘_/\"'/b”/_\‘h'm‘,r}/\/\‘ B‘_,B".‘ B . (0 I' ¥ * . 1 ¢ B C

I’T{:, 1] s > Ah? 1t h A D B~ ' <81 Y A ' <s v 17 h >>w _'

Lt s "<t B Ahnp atsbiZ (X 1P T w, st Y s

_ hv"®AY ST ] *h A _' 1 B o B 7! N ~ "ot B h ] v . *h s T h P

R S U N Ch o viEAE A Drint<(hjddx ) . TN E T ST T T <

1 8 ¢ B . -y . B~ " ﬁp__ fadbrt "( I’f[:,_ h 1]) ([0,‘ 2', 1])1_ ¥ h A D h Ah gy " h _ h v

i 7h >>w . YO & _hv' ' AT>" >wA! w §2°51[3 7] [1 9K pi'h<‘h'{ "o
g h Y Tshtheyts twivsThy LB . AB o b h s s w .

i h ! ! s w ' 1 B B ' "<' O

import numpy as np

m = np. (s, 71, [1, 9L[ 2, 50 ~ ~
# ¢Uzo93hedld oJUeet 3 U byYld Ud GUead 1
idx = np. (m:, 1]

print (nfidx ])
#Oz3aliecd [[2 5] [3 7] [1 9]1]

[ @87-{h v A" >" " A" kh &, A 7" B
29.n" T < oSN hspEVIUTAL T B LA
G Th >3 <l sy " WA 8 > <" T pWwhoah o S>hT T AT hey s H A >h by
Lt"h A “>h_"ERTRhSS>S58T h L skt hyT AN T @R _hAT T
_edAh T e A AT TN ARTTT Tt R T T T s Y WA T Tt FhoA the Ty
IOh Lt TheY S RSB E TR << P B AY T hhu > h 87 jsh “httcoh
v K hYy
A wh ' > 7Y LR Cwe s SWwW s L st Y ey E AR S SphT @h. dF
(x,y,2))-
AI’/\hﬁ‘BYB""J_A“" - Ah ¢ h 2t ¢“Ss_ A 1 °“h s h
h/\h'h”‘_h/\_h‘ > B W/\_"/\h ¢ 8, h<h’h J'h>>h_h 0
A ptha > phhhy hou’Swhat ™ ¢ S Y Ah Ah = h 7 7Y S At gxth

PCECOR Sw AT MY ST T < SHTAA ThA' B > ph @, wd) S
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291. [ Ah s

VL0t < NUmPyRe AR Yt h R h> e Ty TBAQENI SR U GR T Y A h
- AhSht 5T AT v th S ShitLu"s )] " hh™ «'w> € h '~ Y <« 018 """ % he ()
m'h .Y NE T <Y SNSSE YL AL BL Al < T e phdzY LR > s
B—)<“| _v‘ J-,"‘>Vn_p."t—/\._hl()-_l “/\h’_l‘l

2x+3y=39

5x-y=-1
B " AR T T &Y avhafE <) MittahT h s sstvetwt st (Ax=B)," T 7
(A)B’/\V\h/\‘h"/\hl.“h/l\_|5<8h(B)_B/\’ /\V\h/\'h‘h/\“‘_>hh‘|ﬁ{:£_/\¢5"" _'
np. : 0+ As _hinapolinglg s 3olle (A B)® s 7 Y

A ANAN B " ha T AARELh® ~ L " " A THh - )" " w”, B A BB AW

I 7 h >SS A " B, AOD

A BINAMT AT LT AT ARG R A T ST oA T e

BV“_‘B‘ q)

'’ AR BT w wit K AT h BB " " w'egr ° B' h'>s B hj &' hwc<<"' _ ' <

oo N ">Jh’_h">>B¢\/_‘}\_Z‘B‘._/\" ‘h’h{s‘erlg_]_'_"‘<’<."_1'5‘:’h/\h‘

[2.11764706 11.58823529]

import numpy as np

A = np. ([[ 2! 3]1 [5! - 1]])

B = np. ([ 39, -1)

solution = np. . (A, B)

print (solution ) #[2.11764706 11.58823529]
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import numpy as np

v = np. (2, 3D
w = np. (1, -4)
[ @92-r A 4" h > h_~ T oAb S pdzY LB
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import numpy as np

v = np.array ([ 2, 3]

w = np.array ([ 1, -4)

print (v +w # Y3 haddad -1]

print (np.dot (v, W) # AKad¥xUU} 9 e § f e (dosproduct): 21 + 3%( -4)= -10

print (np.linalg .norm(v)) #Kgoe aUa tslipUs(¥ e o algs Us i O ¢)lbgrig2g2 +

312) = sqrt(13) = 3.605551275463989

unit.v. = v / np.linalg .norm(v)

print (unitv ) #700U0i dgsdd (ee83YuU Us¥agleU): [0.5547002 0
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i5) np.ones()
w) np.zeros()
) np.empty()
n) np.full()
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8) np.sum()
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m np.average()
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) np.array([1, 2, 3])

) np.array([[1, 2], [3, 4]])
m np.array(5)

n) np.array([[1, 2, 3]])

7.0 7 K> Ah " Vot jhs o ow oo ' K A T AhSh y
i5) ndim, shape, size
w) length, width, height
n) count, total, average

n) all of the above

8. [ ' h AR vty s Yt htoogth A B S Wl
i) np.isnan()
w) np.isnull()
M np.nan()

N) np.ishanvalue()
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L Che T 6Fft2Fbcn0os S8’ >8A” 620250640 " ¢
o Direct correctiong A L Y 202804z At :
" oh AR >E O T LBL T >WwAL, AD
ne re _hisL 7 >wah
f .nameyY -7 s’ AN - s >'h b 0t h 2
h 1 [ h B A _ Bt h " ! 15‘ f > B h <« < B 1t
‘ h 1 ANB h <'Y>h h' v "ot
import pandas as pd

import numpy as np

# mdeossgyoal Ushd Series

data = [10, 20, 30,
s = pd. Series (data ,

40, 50]

print ("] } G 9 &Séries:’” )
print ('s)
print ("\n" + "="*60 + "\n")

# 1. pd.Series(data)

index =['a" , b

'c , 'd , ‘e

- ®de 96 g} Sernesd

print (" 1. mdesegyoalU Seriep U f
s2 = pd. Series ([ 1, 2, 3, 4, 5]

print (s2)

print ("-"*40)

# 2. .shape -poyYalUUGd (tuple U ¢ce
print ("2..shape:" , S.shape) #(5)

print ("-"*40)

# 3. .size - ) 319deige osc U¢ms

print ("3. .size:" , S.size’) #5

print ("-"*40)

# 4. .index - ¢e0g ) UUe (Inelex object)

print ("4..index:" )

print (s.index )

print (" ¢+ &d type (s.index ))

print (" sadUW0s s UOy dist (s.index ))

print ("-"*40)

# 5. .values - B s U s ¢ yygd numpy array

print ("5. .values:" )

print (s.values )

print (" ¢t @&d type (s.values )) #numpy.ndarray
print ("-"*40)

U'h o2aGU00

],  name='Numbers' )

a2a0UU: "

9a6d)
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# 6. .dtype - ¢i eglleeysrs
print ("6. .dtype:" , S.dtype ) #int64
print ("-"*40)

#7..name - y 3 ¢ ¢ gSeries

print ("7..name( Uj 6 9)3 Y s.name) # 'Numbers'

# ] e2aaUsB e UUsd

s. nhame = 'UpdatedName'

print (" z UUW®’  fs.name = 'UpdatedName"" , S. name)
print ("-"*40)

# 8. .empty - OaUoced Us Us Series UaszUs
print ("8..empty ( 09 )" , s.empty) #False

empty_series = pd. Series ([])

print (" i o lempty_series:" , empty series .empty) # True

print ("-"*40)

print ("\n" + "="*60 + "\n")
print ("EdeUst dJod .
print ("- ¢ shape U 90Uy yiUs y30U tuyple
print ("- ¢ g size Uas3Us Uayj Used Uyosdghd
print ("- ¢ index “UjyoesyclUs §Jod UUsayUUJ
print ("- ¢ .values UasaUs numpy array (
OsalihaUd»gdg) "
print ("- ¢ dt ype tGUacsUs Ues (i e ulus
print ("- ¢ @ name ¢ G;ljJG 3U UsaYaUs e 3U
print ("- ¢ empty Ua3Us cjyetsee 29U yaU
r@3.1Y_[h'hi'5 1 > h J‘h_‘ rs LY J'h_ A
332.n" "< 4" g [~ 0h 1
rw* >y J‘ [ v h 1 A h
[key] wh T sl
Joc]] n-"'<"*+" Hsloc[a]
Jdloc[] n- "' <"*+" Hs.loc[0]
.atf] m- "7 > s.at['a’]
Jdatf] m- "7 > s.iat[0]
.get(key, default)| B h <" ¥ s.get('x, 0)
[keyl, key2]] |[ © <<h ™ <w Is[[a,b]]
[start:stop] vw_h oaf A s[l4]
I’/\h§3}AYI rw Yo T 1t h YA rl"<"1
import pandas as pd
s = pd. Series ([ 10, 20, 30, 40], index =[a" , 'b" , '¢ , 'd ]

1.[key]-ce wyh ™" " n° "<

~ , > ~ -

[5‘_ . 1B LB 1A . w A h < B v

PR ’W)B' I/\ t>nq)

ORAOGA2YE NE O
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1T 1' > " BA'Y AYRSE "_hA A" >86°h 4§ d.d A MI HOZ
2.doc]-n” "< 4" >8 pased w_h o[} oSt
S It h O Ah Tk h, w' s >~ )
¢ [ h " hosslocfhM-BY n” " " w, s Hno

14 N WA ShABY At AOAY I> S

3..dloc-n” ' <" " > gased) oLydSISNI

~

nt- 418A >h E AL " h [ ow’ A h A

=
—
=
>

s

s gilocfppBY n~ " . T w8 M 6

'O€ 20IWMU AN YT 'OVU<BsT > hYc

> h integBr. h <<h st A

T 4t h g CAEMYOAY T ADAL 2 Q@MY HB D '8 T _ts<hes hhash b

G<E T s T Tt et st aK2Y OO
4, atf]&.at]]-6* bm "+ """ pH _ ' T h7wh
B _w Vo T Sw Yo Y E > Ah jwspch  f 6t h Y TS (sgdlar ATt Lt h
n’ Ah" _ho s h - o df 20 ¢ h q))\fgéj'h_’ L B A
T atfalm- "+ it r>e st Cw b
T Jat0lm- "+ """ 7 o os>E fw )
ﬂ_[ _ B _‘ s_hp.""W'<" >B Y AND 1'hjh“">5 " A h h
s - v o< 1 7w~ 7 h A w A h S6 1 h < 5F4F CNF YS®
5. .get(key, defaulty e B . h <" n-"'<"4+"
BA ~ Y- hoeom ARy e Y A6Uui Uz ' telKz2y
- ¥ _h B E ' P
1 Ih’h{ug_getéx'qo}[j n- " 4" T gE(UY 1 B A - h B 'Y ‘“h ¥
¢ 7 h*>h 8" T -7 "1 7 h >>h
6. [[keyl, key2]-[] © < < h R < W ¢ (Fancy Indexing)
§_hA ‘w<|5" ~h > h ™~ h A, h = W A h Yot [ h 5 h <« <h ¢

¢ h 1 ¢ < B (0]

P eslasenB gn T W w.



7. [start:stop]-s W _h 6 { f AOAY 30V

r<h“<."l "“’I 1 ' h A h 'h’ts‘l W A h bC">>h_‘b . A

ﬂIh’h{sg[1{4]>51le"‘_’w,5‘ h * ¥* .8 h h - ! fw ot

ﬂIIV‘VSJ_IhY\*,"'>V_V'B’- h¢W'h'v‘l 1" h éfAC)?\YEI

<’ _ B 6.7 ad2L) svh s> _ht )0
import pandas as pd
import numpy as np
# @deoegyoal Ushd Series U index U o)5¥YeeUUU (strir
data = [10, 20, 30, 40, 50, 60]
index_labels =[a , ' , ¢, d, e, ] .
s = pd. Series (data , index =index_labels , name=' Ui ¢ ') 3 U

print ("] 1| 6 5 Sfies:" )
print (s)
print ("\n" + "="*60 + "\n")

# 1. [key] - bUGsse U sacoe el UUsoayUU
print ("1.s['cT" )

print (s['c'" ]

print ("-"*40)

# 2. .loc[label] - K sa60e U UUsayUU (U alded eydelad)
print ("2.s.loc['d7:" )

print (s.loc ['d" ])

print ("-"*40)

# 3. .iloc[position] - K saeolEdy O @ -based)

print ("3. s.iloc[2]:" )

print (s.iloc [2])

print ("-"*40)

# 4. .at[label] -fyeoe83d U sasoe U UUseayUU (ehse o0sU y3U &
print ("4.s.at['e]:" )

print (s.at['e ])

print ("-"*40)

# 5. .iat[position] -ljeoeyd U sacoe U dylGd (ehse osU y3U al
print ("5. s.iat[4]:" )

print (s.iat [4])

print ("-"*40)

# 6. .get(key, default) -J0GUaed U sa8oe (U s0U;yidUs default U
g YyeUs Us key)

print ("6. s.get('c’):" )

print (s.get ('c' ))

print (" s.get(x’, 0):" )

print (s.get (X' , 0))

print ("-"*40)

# 7. [[keyl, key2]] - K s2602e ‘gaalU a1 3 UUsaUUL3 (U sGU;yiUs
print ("7.s[[a,'c, 'e]:" )

print (s[[ & , 'c , ‘e ]

print ("-"*40)
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# 8. [start:stop] - Slicing (GyU0U0) U0 byid Ud dyad (heses Uds
# EdeUaxld: EU Series, Ue slicing eU Ujsdecid aUsUsg}y
hees Uds3 UUseay UU

print (" 8. s[1: 4] (.”slicing” eU byay dyad 1 yxd 3):"
print (s[1:4]) # K os0UpyiUs Usd dyaUsd 1,2,3 (GUsscUaU b, ¢
print ("-"*40)

# Slicing eU UUsoayUUd eylGy .loc (dge UyoalUebyYsUs oaUs
print (" s.loc['"b":"e'"] (slicing U UUsayUUd, Gge Uy sa
lel):ll )

print (s.loc ['b' e ) # K oGUpyiUs b,c,d, e

print ("-"*40)

# K o oaye3: Slicing ¢U0 beeU

print (" s[::2] (a¥YdU UUiUUye GUesscUas): "
print (s[:: 2]

print ("-"*40)

print (“\n" + "="*60 + "\n

print (" EdeUst GWsd: "

print ("- ¢ bUGsee U sacoe s['a'] oUs d .loc['a'] UasUs

.loc UasUs “96 GUlGed a0s ~jeUseyYUUs.

print ("- ¢ iloc 6yJdiesee 6oUa dytGUsd, Uzt d .lox ) dusca
print ("- Bos at aUs .iat UasUs UUei U0y Ud o05U "y habUGd QU
dUesscUpa. "

print ("- ¢ .get UasUs cjelsed AUUs ulUs UVUaeUBUU Gaoegy es
OUsoeyQU. "

print ("- ¢ sl icing [start:stop] aUsUsgjoUa U bYadq Ud d
2a0U00d), Uzt .loc €U UUsoayUUd CGge Uy)salUeb¥aUs osUs Us
r®-3-2Y Ih’h{5'1>h > B _'. rns"{“‘v 1 " h _'/\ rl"<“J" ¢ h* J’"‘jh

333w "t Sy LYRSEAY3I 9 uw' <_ h > >h

FweT e [ 0 ]
[boolean_series] Boolean indexing Series
.where(cond) nth_mor Series
.mask(cond) nth_mor Series
between(left, right) | [ * >w ~ >¥ _ h| Boolean Serie
.isin(values) ga" s ToE Boolean Serie
isna() N<B I .7 1" | Boolean Serie
.notna() N<81 .7 -NaN ' | Boolean Serie
asnull() I O L Boolean Serie
.notnull() I O L Boolean Serie
[ 7 AhE3BY w' “ Boolkanl'y RSEAY3 3 u' <_ " h o>
nt - ~ 8 Ah>x VTt rwyv, s nhd RS> hw_ Y L S W TR A Y
BT <was Y oA h T < LB LT >SWAh AL AF<™NM W T dE b <<h jhos
kB . ' >y Yoty o> b Y L SNRASE 4 h _h Th T hys
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import pandas as pd
import numpy as np

s = pd. Series ([ 10, 25, np.nan, 40, 55], index =['A" , B, 'C , D', 'E"])

1. [boolean_series} Boolean Indexing

rl’Ah' ! ""“/\"“>W/\‘ >W“’{"Iq;n'>‘ "JB’I > ' h
r' A _h ¢NXzS bs ™~ "i ' - A" AbOD

T Jh7hisg[se>30] Y

T B~ 7 _w<@h >y *Tw st _'>w  nna ShY pp®

§ [ -, 47 J<w AYBYon {'>'C_ Cawc st s ton o wah {$§N
2. .where(condyp* h _ " Y ¢ NS
E PEKSNB ¢ h _ hs C U >WhoA TUE R UUGCh AR TR AT, Y U

-

> bl b0d

T [ h 7 hu s wherd(s¥ 30)

T B~ " _w<¢gh >they' bl bX blbX bltbX nnedni ppodnd
f o "YTT¥E. . "CTtU>Y o _haA ftwgs' AR € h_omtsr Y
be .8 b _'>w o
3..mask(condyp * h _ "t T cCrftas
n’ Ah- ST ohe g hn_ 2t 7 PFKSNBED hrh > ¢h s |
T [ h 7 h1 s 5 mask(s ¥ 30)
B~  _w<gh >hy s ~ pp Sh' Y pgp d°h 1A A bt
4. .between(left, right)- [ * >w K v ' . A
Ba_’ Abh 2R, 6a B manv 3 6a f pnovx .0t >T T s
s hahs AL, '
1 [ h b4 o< between(20, 50)
T n~ " _NAh"Y22fSIYy {SNASAE O0¢NMHS +*h _* _t>w

5. .isin(valuesyg A" ¢ s * s <’ " h
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n<wi .6’ h A Y C>wo . {SNJ\Sé“h"V‘/\ >w " h YK

1 [ h o1 os<iging10,%5, 100])

9 n~ " _¢NHSY:h Y grg édmn0 Sh Y 049U Sppud
cd N<v1 .7 0t h CeaAh daidaAryd £l fdzSavo
n+t+- w. > > o Y ys S h7th o>t ,A T 7 ATy >h
1 .sna() &.snull)n =~ ° ° _ "Truet" A A _ ' >" 8 Ah" bl b O0aAaairy3ao
o [ M hyssishapphf YENHZS > A7 o+ th ¥~ Yo s (/4o
¢ .notna() & .notnull():n = * ° _ "Trueh" A A' T h 53w A 8B AhY T AT )OO
o [N hyisspotmafFy ¢NHzS +*h " <h ¢ © h™T Y U/ [
Note:ce . "~ " ' _ . A Aaylky2dyl -~ _ " >h _ho > amo o

h ¢ ° *J w-Not Avhilrble).

import pandas as pd
import numpy as np

# @deoasggyoalU Ushd Series €U Uoa¥Yilaey Ud Useyd, Gge Uy 9ol
data = [10, 25, 30, np.nan, 45, 50, 18, np.nan, 32, 27]
s = pd. Series (data, name='¢ 5 ¢ ¥)d

print ("] } G 9 &Séries:’" )
print (s)
print ("\n" + "="*50 + "\n")

# 1. Boolean indexing (U sesoe bYUGUs Ggsdeadd) i}
# K o9oyo28gelU eh3e Usd Useyd "~6g UaszUs eUosUeai UUy Ud U’ F
boolean_indexed = s[s > 30]

print ("1l. Boolean indexing (s > 30):" )

print (boolean_indexed )

print ("\n" + "="*50 + "\n")

# 2. .where(cond) i UsaUUd) Ua Usd Useyd fH e6g d Ggasdead UaszUs 1
NaN

# Ko UUd) el =ely>g20, Ua a9 INgN

where_result = s.where (s > 20)

print ("2..where(s > 20):" )

print (where_result )

print ("\n" + "="*50 + "\n")

# 3. .mask(cond) i UsaUUd) Ua Usd Useyd A e6g d Ggadead UaszUs F
NaN

# Kut U 8e})i UsgelU (mask) Useyd > 20, Ude. uUsU0UUdyei el
mask_result = s. mask(s > 20)

print ("3..mask(s > 20):" )

print (mask_result )
print ("\n" + "="*50 + "\n")
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# 4. between(left, right) i U 90U, yhodlkan Series Usdq UsebyalalUUSs

e U0U i ) ars

between_result = s.between (20, 40) # Gge Uy osaUeby¥seaUUs UU fy sU
print ("4..between(20, 40):" )

print ( between_result )

print ("\n" + "="*50 + "\n")

# 5. .isin(values) i UayocUs Us dq Usee Useals GU eaU aaGUU/ Gi
isin_result = s.isin ([ 25, 45, 50, 100])
print (5. .isin([25, 45, 50, 100]):" )

print  (isin_result )
print ("\n" + "="*50 + "\n")

# 6. .isna() i 0 s0U;ytiUs True 25U Useyd NaN
isna_result = s.isna ()
print ("6. .isna():" )

print (isna_result )
print ("\n" + "="*50 + "\n")

# 7. .notna() i U 20U yiUs TruNaNslseyd
notna_result = s. notna ()
print ("7..notna():" )

print (notna_result )
print ("\n" + "="*50 + "\n")

# 8. .isnull() i sGaeiti 3 Us gisna()
isnull_result = s.isnull ()

print (8. .isnull() ( a i s 8 U.isna()):" )
print (isnull_result )

print ("\n" + "="*50 + "\n")

# 9. .notnull() i sGaeii 3 Us gnotna()
notnull_result = s.notnull ()

print (9. .notnull() ( a i o 8 U.notna()):" )
print ( notnull_result )

print ("\n" * "= *50 + "\n")

# K o oye3: jjedd Uxs boolean Series 99U (GoalUj¥YyoteU
print ("A G U} ¢ ebookean Series GU0el) 6 o Sfyies( .6.

s[s.between(20,40)]):" )

print (s[s. between (20, 40)])

.33y [ h Ayt >h o b >0 wyss[9!'b Lb59-LbD 9 wvirp{[fB.
334. Jhvi A" > """ g RBahoth _hove

.sort_values() Jhvi At > " ¢ ascending=True
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.sort_index() Jhvi A" >" """ ¢ ascending=True
reindex(new_index) g <<h 4+ " 8 "8 fill_value=None
.reset_index() n-~hah, > h s  drop=False

reindex_like(other) 1+~ AYyRSE > -

.nlargest(n) y >s81h< 878 keep=first
.nsmallest(n) y > ¢ s  keep=first
[ 7 Ah33leY rwee T fth hv'A">'" ' g hahy ' h hyv'
rl/\_ vt _'V'JV’>5ABI >w fT oy T h,v'v,wh'Nh_/\Z./\_"B_‘<v
L0h _Chhyts Y o o L SNRASE T o
B, . ' '>Y- vt s wah [ SNRASE >s A’ >h _hoT v p

import pandas as pd
# ¢goeyd " tLoadldd o050 4 “j3eyhs3sUU (U UsUaUUUey36 index)

prices = pd. Series ([ 150, 20, 300, 80], index =['Laptop' , 'Mouse' , 'Monitor'
‘Keyboard' )

1. sort_values() & sort_index@cef h v ' A" >" "

B w To>wt Yy T hy Y A h 4817 >wah h s T st 7 h
f .sort values(ascending=Trug¢) [P V" A~ > >8 jh>' ¥ “ 8"t " >
o [ M~ 0y spricesssbriyvaluesgp ¢ oow st T Y Y a2daAS ¢

Monitor (300).

9 .sortindex()Yf [hV' A >’ >8 jA>+ Y " AY>h ¥  XyRSE
o [ h°hispricessoryindex()f ¢h L w s T~ y&88as2l N
Mouse.

2. reindex() & reindex_likeQ <<h + " n~ >"

T .reindex(new_indexy h, ¥~ °* _“w~ ' Ah h<<hvs s ' s
Aws  d BA _C AwT AYRSE TE tw.,s' Sh T  Lup

o [ h 7 h 1 spricesxréindex(['Laptop’, 'Mouse', 'Tablet], fill_values§) ¢h ¢~ h "~ s

[FLXi2lkaz2zdza$ ¢h° “h -~ w s~ dg¢lofSiy

1 .reindex_like(othery [ h ' ~As* ¥ AYRSE h- waAah h<<” [ SNA
S ‘hl(j) rl’/\h‘ ¥ Zﬁ‘h"w,_'.n_" {">"I B A
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3.reset_index()n = h Ah , >~ 7 h ¥ 'L wAa

B._" ' o>wiTaT o gTs _hetqp T ALY A RAYRSE 67 0.0
h ot >t ¢ AYRSE 602 MI HOPODDPO D
1 drop=Fals& [~ ~h<' ' AYRSE 1+ A _h* =~ "<' §g>6 _h ~w-
1 drop=True¢r [~ ~h<' ' AYRSE +"hs " h, s ht > ¢ h o
o [ h 7 h i epricesrésat_index(drop=Trueh) ¢nh w. s s >" A7 ot
2, 3.
4. nlargest() & nsmallestQs * [ ~ . _h <" _w
BA_" AR hv' A Y>" s s "< Y [SNRSa 67 B AR h
LAY A 1"y Y 0 B¢ 2L) bbb " .7 b.2030G2Y bbo
f .nlargest2)y ¢h s~ w4 Y Tt Y ohO Tt jw >
! .nsmallest(ly ¢h s~ _ T w_ s N N I " >" Qgaz2dz
import pandas as pd
import numpy as np
# mdessgyoal Ushd Series U ed UUss3eedeysUd Useyd ol

values = [42, 15, 30, 8, 25, 50, 12, 100, 33, 7]

index_labels = ['zeta® , ‘'alpha’ , 'gamma', 'beta’ , 'delta’ , ‘epsilon' ,
'‘eta’ , ‘'theta’ , 'iota’ , 'kappa' ]
s = pd. Series (values , index =index_labels , name='Numbers' )

print (") Jcoaf Series (eged UUs3s3e6edeyss): "
print ('s)
print ("\n" + "="*60 + "\n")

# 1. .sort_values() - ¢ U393 heaUilyl® o ¢ y(dscending=True)
sorted_by values_asc = s.sort_values (ascending =True)
print ("1..sort_values(ascending=True):" )

print (sorted_by values_asc )
print ("\n" + "="*60 + "\n")

# .sort_values() ¢ Udescending
sorted_by_values_desc = s. sort values (ascending =False )
print (" .sort values(ascending=False):" )

print (sorted by values desc )
print ("\n" + "="*60 + "\n")

# 2. .sort_index() - ¢Us 93 headlil@®gy U Ue (ascending=True)
sorted_by_index_asc = s.sort_index (ascending =True)
print ("2..sort_index(ascending=True):" )

print ( sorted_by index_asc )
print ("\n" + "="*60 + "\n")
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# .sort_index() ¢ Udescending

sorted_by index_desc = s.sort_index (ascending =False )

print (" .sort_index(ascending=False):" )

print (sorted_by index_desc )

print ("\n" + "="*60 + "\n")

# 3. .reindex(new_index) - ) eaUoe Ugy U0dyaseg, €U fill _value 295U
GUescUal

new_index = ['alpha’" , 'beta’ , ‘'gamma', 'delta’ , 'epsilon’ , 'zeta' , 'eta'

'theta’ , 'lambda’ , 'mu' ]

reindexed = s.reindex (new_index , fill value =0) # EKEge oevjrlid U 0 H @eg U
g YyelUs Usce

print ("3. .reindex(new_index, fill_value=0):" )

print (reindexed )

print ("\n" + "="*60 + "\n")

# 4. reset_index() - K UsUGey Y Ugy00dyaeg GU "~ eaUdeyslicsysc |
# drop=False: d " UeasyY UUseyUU 2a3U0UU0Us dUead (GU Seri e
index 0,1, 2, . aUs Us fHh3eeU Usg index ;j e UadU0U0Us ¥
reset_drop_false = s.reset_index (drop =False ) # drop=False -> tsUU0dy Ua Us
"Uash index ¥d GUeoad 'i-mdBari ¢ Segleisndex O0..n aUs UU
G0lieeyaU? Yycelece: reset _index 00U Series U o003y i0s I
drop=False; | d Us uUsUgeyssatisgeU.)

# BFUds “~J UoegUUsafhUqUU, d .reset _index() GU Series U ¢
drop=Fal se, 95UUa Udeseg)oUa GUead U0 Ueg3a "~ Uasfh index
draUyY, dU Ue uUosUecyryaliegeU:

print (" 4. .reset _index(drop=False): K)suaUyytiUs DataFr am
reset df = s.reset index (drop =False )

print (reset_df )

print (“\'nj 3drop=True, Uagindex o a 3 U Udgtultinteger index, cGyjad

toUUe) §8dd UasV¥dosayOpPd

reset_drop_true = s.reset_index (drop =True)

print (reset_drop_true )

print ("\n" 4+ "="*60 + "\n")

# 5. .reindex_like(other) -YycetUjeasgoe index GielrvysU U ¥Yoaoaa Ser
# mdessgyoeielU y3U Yooaa Series eU usUGey UUsafh index
other_series = pd. Series ([ 1, 2, 3, 4], index =['alpha’ , 'beta’ , ‘'gamma’,

'delta’ )

reindex_like_result = s. reindex_like (other series ) # BUa} 3Weindex Us g

other_series, Useyly” fUes( e NaNU3su U3sg” Y} Gl g3

print ("5. .reindex_like(other_series) ¢ Uother_series index

[alpha’,'beta’,'gamma’,'delta’]:" )

print ( reindex_like_result )

print ("\n" + "=7*60 + "\n")

# 6. .nlargest(n) - K stUyete Uxs n egUoUeai UU)¥v3 Use 3

n_largest 3 = s.nlargest (3) # o) UUYUs default keep='first' (Us
s5Ge Uaald)

print ("6. .nlargest(3):" )

print (n_largest 3 )

print ("\n" + "=" *60 + "\n")

# .nlargest e Ukeep='last' ( "3 8Us) QYUs oy

n_largest_3 last = s.nlargest (3, keep='last’ )

print (" .nlargest(3, keep='last’):"

print (n_largest_3_last )

print ("\n" + "="*60 + "\n")

# 7. .nsmallest(n) - K 9GUyeitie U¥xs n eg9a8) hUU; v3 Uset 3

n_smallest_4 = s. nsmallest (4)
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print ("7..nsmallest(4):" )

print (n_smallest 4 )

print ("\n" + "="*60 + "\n")

# .nsmallest e Ukeep='last'

n_smallest_4 last = s. nsmallest (4, keep=last )
print (" .nsmallest(4, keep='last'):" )

print (n_smallest_4_last )

print ("\n" + "="*60 + "\n")
r@3.4YJ'h'hl'5'J>h J'h_ > 8 1>
335.n s ve s h > h pblph ['>_-A

import
import

.dropna() nthu

fillna(value) 1 . >~
ffill()

bfill()
.isna() N<E8
.notna() N<B

.interpolate() [ h = &

<n -
Forward fill

Backward fill

~

.

1!

7 ;NaN ‘

> |

[ ANEIWY owt Y

Th’ AT >¥  Data' Cleaning ¢ [ h A

. >"¢hp ¢hr 1 sph>2h{ h|

pandas as pd
numpy as np

# U0} £6oy) Udwuadds v

temp = pd. Series ([ 20,

'‘09:00" , '10:

np. nan, 22,

oo" , 'i11:.00° , '12:00" ,

1. .dropna()}c f ‘v ' S" [

B A

1 B A

T /0
13:00).

B >~ 0 B s * h*

h L ¢ temparfopna(}p ¢ "

-1

~

1

<II

¢ 1

axis=0

method=None

method='linear

v

B

\%

K -

“ h 1

g h Ahy

Sl de¥o SONdldb B w

np. nan,
'13:00'

- v

np. nan,

)

26],

¢ B AR T

index =['08:00"
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T [P h>e 77 HESANRYSA s Ah ThA_ b g1 h>>w g0

<ttt Y "< > EAAIMO
2. fillna(value)-c¢ 1 _h """ 1 >" <" ", !
Ba_ "t ¢ho >~ A Ch*s plb >8 >'h * 1 CEC " SwA' St
1 Ih’h{stémpj”ma(o)_b $<h _h ¢ B AN J’/\"/\_h' no
T [ 7 wvemp.flliaitemp.mean()-h ms >y s ° _h S AR > > w
- <" T LN LT OANOD
3. ffill) & .bfill)-cc ¢~ + "¢ _ '  ms* _ 7 A" h
B‘-W. Vo Sw Yoy Y B ' Aht Z_B>'W<‘C5In h <« <h h =Y 6 <5
q ffill) (Forward Fill)f h >~ A ' A _8<E _h>h o1 A, " > Ch
o BT _w<qs'>h¥YndoYnn “h ih<s Hn oh  _ ' 7 (RN
T .bfill) Backward Fill)f h ©= ~ A8 * " A 8~ " >8A" 1 AL, "t >"  ChS
o BT _w<qs'>hYngpYnn *h Jh<e gy oh 0 77 wo, B
4. .isna() & .notna(} s N <& 1 . 7
I K’ { h >s ¢ ht T AT O hccgh B4 - B AhS ' jh> ey
 dsna)y T . 4B LABS T w,s' 7 "8 pnqd RBA 1 h s
) s, ' >w <7 T A 084 - 00O
f notna():{ = haA_ "t Y v "> 4t hooaAh sl } h L8y
5..interpolate()-ce ¢ NV  ~ A" n [~ i <8B!
B/\_’ A h 1 >’ B _h ¢ 8 AN > B >"h _htos o D T d
L7 T > L AD @& T 7 7 E T lineapo!! SwhAsts CFwg"@r Y s T oAbt
g [hhosgAa>ShY  agyYan w.s' nwp Shto mnYnn w
neoynn 7 >Y ¢ h*>h " hA HMO
Porh st R AN RSSO Y) OGNSy S s
Y VU X>BYZYuys  ho Y

145



& ~h h>s 7 AYLEFOSTENHZSE h A ~h'aL. 70 7 meohven 0§

1 B A ‘ h . B Y h>" B A h ¥ B ¢, , "Bt vh AR O . @
G§SYLPRNRLYF6O0OD m> _ " > "% * =~ 1 .° A" _h>r > h |y
¢ h*®*h ¢C_ 41" Ch o

import pandas as pd
import numpy as np

# mdeossgyoal Series eU Useyd oaUs NaN (U UUseayUUd str
data = [10, 25, np.nan, 30, np.nan, 45, 50, np.nan, 18, 32]

index_labels =[A, B ,C,D,E,F, G, H,T ,'J]

s = pd. Series (data, index =index_labels , name=' Ui c c'y)z U

print ("] } 6 o Séries & UNaN:")
print (s)
print ("\n" + "="*60 + "\n")

# 1. .dropna()

s_dropna = s. dropna ()

print ("1..dropna():" )

print (s_dropna )

print ("\n" + "="*60 + "\n")

# 2. fillna(value)

s_fillna_value = s.fillna (0)
print ("2. .fillna(0):" )
print (s_fillna_value )

print ("\n" + "=" *60 + "\n")

# 3. .fillna(method="ffill")

s_fillna_ffill = s.fillna  ( method ='ffill' )
print ("3. .fillna(method="ffill'):" )

print ( s_fillna_ffill )

print ("\n" + "="*60 + "\n")

# 4. ffill()

s_ffill = s.ffill ()

print ("4. .ffill():" )

print ( s_ffill )
print ("\n" + "="*60 + "\n")

# 5. .bfill()
s_Dbfill = s. bfill ()
print  ("5. .bfill():" )

print (s_bfill )
print ("\n" + "="*60 + "\n")

# 6. .isna()

s_isna = s.isna ()

print ("6. .isna():" )

print (s_isna )

print ("\n" + "="*60 + "\n")

# 7. .notna()
s_notna = s.notna ()
print ("7..notna():" )

print (s_notna )
print ("\n" + "="*60 + "\n")
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# 8. .interpolate(method='linear")
s_interpolate_linear = s. interpolate
print ("8. .interpolate(method="linear"):"
print (s_interpolate_linear )

print ("\n" + "="*60 + "\n")

# 9. .interpolate(method="polynomial’, order=2)
# @dessg) oaei eU
S_numeric_index = s. reset_index

s_interpolate_poly = s_numeric_index

order =2)

print ("9. .interpolate(method="polynomial’, order=2) (
index):" )

print (s_interpolate_poly )

print ("\n" + "="*60 + "\n")

# K 9 oyl e Ulimit

s_Dbfill_limit = s. bfill  (limit =1)

print ("A ~ s oxyEillimit=1):" )

print (s_bfill_limit )

hy 8" 2 >h 1 ' h

[ ®35Y [ n°

“1el¥) 93h
(drop =True)
. interpolate

)

-0 0
€

9
Series U

U0 o
}

U

( method ='polynomial’

- 2UsUas gjeolBd 6956 iie inded U
( method ='linear' )

.astype(dtype) B<<hao ™
.convert dtypes() r 8 _h =7~
.infer_objects() n¢._ > >"""
replace(to_replace) g A _ * ¢ h
.map(mapper) Ba_ " _ 77
.apply(func) n.-n"h >".1"
.rename(name) B<<has ™ 7
.copy(deep) n'=>" "
[ AhZ3BY ow Ty
B, _w VUS> w Y Yt LB A
Ch'~ 8™ 8, '“>6AP n  Ah"
Z¢heh hp ©ht >j h h
5. S
!mport pandas as pd
import  numpy as np
# @UlieeysU "6g e£69Yc6g
s = pd. Series ([ 1" , '2° , '35 , 4 ],
codes = pd. Series ([ ‘A", B , A", C

3

1,

Y, {Sr1-

eU Uysdesid Usa¥Y UaszUs

name='Prices’ )
name='Categories'

)

© h . deep=True

s d ¢ d Uisdexh
sdedUsah

e O0) sde dqUsah

ndex (
_ A ©h
vm tler_
w<h @
w B Zh‘.‘h
strinecg
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1. astype() & convert_dtypespce B <<h s+ " [ =7

1 .astype(dtypeY BAh s ¢hys* ¥ [ SNRSA Ah >s _h _~h"w i
_h/\ ~ __/\B‘I 1 81 Y >wAh ¢ h Yot h vl s Y 1 " hj Aoy
o [ h husdastppe(fatyy s _h_ " w- s h FENRYIA s 4w

1 .convert dtypes(y & "~ ' IwvVv_ "~ A'n w<i ' 'd [ tlIyRFa s
> AT 7 A Sh< B v 1 Abh ) - 0~ . @ '
h A - h ¥ A S AR OO

2. .infer_objects() & n ¢ _ = > ‘

v s Y T Y g _ho ¢ ShA w, s w A h {éNJ\éé S B

""" h * B’ A h Ch_h<hj5‘ h A _h h/\_‘¢|5’>|5/\h >w ' h B

6" ., AyidS3aSNm " TFf2FG&av ¢<h* _h > _h_ “w-s' hahc

3..replace() & .mapce BA_ " ¢h _Hh > h

nt - h<s<hy~> > 7 ~ 87 "5 >SN LN SES' _AOD

9 ®NBLX I OSO¥ h&«h AYSAWTYH Ah 0770 et LA
o [ h " hisgreplacel:'10pp s~~~ . wi <s "8 (gm({z - h o ohy

1 .map(mappery [ '~ S I Ah - h 7B w A h <
>B_h‘L'¢>f'h‘_B">BtD
o [ h 7 h 1 s codesmap({'A" 'High', 'B" 'Medium', 'C": 'Low"}).

4. apply(funcyce n. h ">+ " 1 . Ah " "B A

BAa “ ' w_ Y > o o>wS Y Yt AT o _hAY AT >T 7 T

B)h'>"i5‘I 't ¢S h ¢ B ‘_V“B’VCD

T [ M b1 s astype(foat).apply(lambdax: x**2 1~ "<~ 2 7yt Y s 7 hu

5..rename() & .copy@Qy P . _ " _ " _h ©h* B, h<s*h

1 .rename(NewNameY R<<hys '™~ " AY>h ~ LT LT {S
Loty ha T Y Yt shyst wah {SNASE 4 h oAb
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1 .copy(deep=True)f ~ ~ ~ 7 . "BAs " . 8" AnH ' acs s ' T Y toh
h<<hve ' ¢h- TohT Lt e a7 902LRBO0Z L >
>A||>|¢)
import pandas as pd
import numpy as np

# @dessg)oalU Series U0 e9oUsid Ui "8gd uUUlUeeys¥s

data =['1" , 2", 35 , 40 , 5", 6 , np.nan, '8 , 9 | 10" ]
s = pd. Series (data, index =range (10, 20), name='original_ series' )
print ("] } 6 o Séyies( ¢ Ustrings a UaNaN):" )

print ('s)

print ("¢ i ~ el U 6 ¢ ¥"3,¥s. dtype )
print (“\n" + "="*60 + "\n")

# 1. .astype(dtype) - ) eaUde elgUfloat( Uo 3 ¢ WdNaN; U UNaN

e Q00U vy eisUfidaeNaN)

s_float = s. astype (float )

print ("1..astype(float):" )

print  ( _roat )

print ("7 y e i~ dd s float .dtype )

print ("\n" + "="*60 + "\n")

# 2. .convert_dtypes() - zU0U0UUp e e G0 pUaUsOGUs @6asdeysasagd Ui @6goc
# (°.6. Int64 o090 UsyjUsegd "6g g etUdyaeseegs NaN, str
s_converted = s.convert_dtypes ()

print ("2..convert_dtypes():"

print (s_converted )

print ("?ye i " &d s converted .dtype) # YodUsting e Int64 U3z Yaso U
print ("\n" + "=" %60 + "\n")

# 3. .infer_objects() - Ko Uaaq.luq ¥R Lbbjectcolumns 3 3 ’
# mdeossgyo6ielU y3U Series U Ui @6 object Uaa¥Y Ujsded!
strings

s_object = pd.Series ([ '1' , 22" , '3 , 45 ], dtype ='object’ )
print ("Y) 9 danfer_objects():" )

print (s_object )

print ("dtype:" , s_object . dtype )

s_inferred = s _object . infer_objects 0

print ("3. .infer_objects():" )

print (s_inferred )

print (" dtype ¢,08inferred .dtype ) # J
strings € 6)8i3 3U o2as3egs Uy
print (“\n" + "=' %60 + “\n")

y Us 30U o2a3Us float64 Us
9

# 4. .replace(to_replace) -] 3 UsaUU‘YLUUaU:uots

# 13U99UUYuUUl‘Jq GdgoolUoeyoseysys Uset s, ~.6. -le "3.5" ¢f
# z 683 6ieU 3U 63dlosee eoelieagelU alUzsafh { Uss¥Y: 3yU}
s_replaced = s.replace ({ '3.5° : 999, np.nan: -1})

print ("4. .replace({'3.5" 999, np.nan: -1h:t )

print (s_replaced )
print ("\n" + "="*60 + "\n")

#5. .map(mapper) -Jsﬂsuﬂqueﬂq Useits eU aUssah e lGgsy,Udld
# Y. 6. U3U9uUqu9L°Jq Uy sdedqUsal 3 Uset 3 (eUUY U eUUUL
# Y3100 000Uy 6gel 00 float 99U 30 yeegelU Ujyosdesid

s_num = s. astype (float ) B .
# sUsosoaf UsUstUsacoaldyg:  Boey§' <> 5=500Yag"
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if pd.isna (val ):

return 'Yo3ydUa
elif val < b5:

return ‘e 989l f
else :

return 'e U2 Yaa

s_mapped = s_num. map( categorize )

print ("5..map(categorize) ( eUbgsyy, 0y0d
print (s_mapped)

print ("\n" + "="*60 + "\n")

# 6. .apply(func) - KGUyeeoe GgsasyYyUdadd GU o¥dU GUesscUas
# z 64 6ieU 30U UGUyehlegeU 6 6oUle aUU Ggsyy Udhd,
s_squared = s num. apply (lambda x: x** 2 if not pd.isna (x) else np.nan)

print ("6. .apply(lambda x: x**2) ( U000} Yo vBxw3 gt 3 NaNy" )

print (s_squared )
print ("\n" + "="*60 + "\n")

# 7. .rename(name) - J aaUs®e f ¢ U(Bergs
s_renamed = s.rename ('renamed_series' )
print ("7..rename(‘renamed_series'):" )

print ('s_renamed )
print ("y 3 6 £ ) s_renamed . name)
print ("\n" + "="*60 + "\n")

# 8. .copy(deep=True) - pdeosasg)baleoy) Yiag
s_copy = s.copy (deep=True)

print ("8..copy(deep=True):" )

print (s_copy )

print (" KasUs Ue aitise UsUs sdpy dsU s)e ;#False
print ("¢ 6 6 896+ eU Ug -UszGalodyliisege U 100 aUU "~ yU0U0 5
s_copy .iloc [: 5] = s_copy .iloc [: 5]. astype (float ) + 100
print ("¢ 8 6 6odeys3e UsUaoy Ulic: "

print (s_copy )

print ("] 3 690afh ~UyUey3)Us atisas: "

print (s. head())

print ("\n" + "=" *60 + "\n")

r@sﬁYJ’h’h{B‘J>h J'h_'l >B‘I{V,. >B_h‘A'>h_“>V,I o
337.y _h_ "t Sw rw:s T

.count() J <" “-NaN>" B¢ w”h

_Sum() wl ~ ot >h Bll‘>

.mean() rwe Yo B~ " >

.median() np* h>s 7 B~ ">

.mode() n-"¢"h_7 " h Series

.min() rl<h‘l‘_l _I>B’l‘>

.max() rWJl‘_I _I>IIB’li>
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# Yyelece: .map() eU aUzsefh dU UsUsalUUUGUeaUs ehae h[
saaUslisY, 65 g Heaes Ud o2a3e83UUs NaN

# tGs' UgUR oUei UU; U U GgsYy Udad:

def categorize (val ):

G .
GdUeg ¢
A ¢ h



n
.std() J. .-+ h~ <B" "' >
var() nthe >ha” B™ "' >
.sem() 1, h<s>h >w B~ >
quantile(q) [~ 7 . > I
.skew() (v _ ' _h B™ """ >
kurtosis() r , " _ - ' B~ "' >
.describe() [ <" "' _ '
J 7 A3y rwt YT “h oy _h_ " _tem wTEvE 1 hoh
W Tt W TE T AN ST AL Rt en 3584 ONR LI A B
Ah  Ch h<chj ™ > ' A 777 et _hnp DA L BLT >SWAL A
B‘ *"">V_V'" e > B W/\h {SN‘KSé_ - h/\_'_ e . B B
>h"_" - w < B " B 0Y
import pandas as pd
import numpy as np
grades = pd. Series ([ 12, 15, 15, 18, 20, np.nan, 14], name="Grades" )
M D rts/\_"¢" o[h ' ()J'V v AT AN _h 1 81 Y >SwWAhTY
B. _w T o> w >h L AT A T SwA Y A LB LT >
T oYSIyoé0 oO6rf™ "h* s ™ %W "<, A _ . A _">_A L"h v -
.
a X
X:i=l
n
1 ®YSRAFYS60O @d@psSBSBE N (Y >" ha jh<c >  h AY >
(hatse v e "~ ho7h?y > w 62dzit ASNBRO h -~
9 ®Y2RS60 on~ " S h >t h Y tw"SOW ATy s b A
_ Mp ®
1'>5’n:““‘Y_SeNe§5‘J'h_’ > - Y B A h w ¥ > B 1 ¥ " 1 N
_r_ 1 lW‘I¢
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rh < W A B h A ~ ot i h s~ ¥ Ah ¢ < C"/\_h _" Mp n
9 ®adRoO60 o6f "M BESxKETTPY T hTw, Y ATt >w
' >h AB Y >6 1 h <! hAY >Y " Y >7 , h
a (x-x°
s=,/°
n-1
9 ®GFNBO opf ™S _shalr g ' A\sigmar2$y ", h TS <t T ¢
1 .sem() (Standard Error of the Meany):8 _ ~ h & ° o ''A he 7t h > AT
1 8 1 >h ¥ h A oY Y, T B Bt YA >w Y Y ¥ T <!
OCD'[;">h rh_h/\v>" S q)w 1
T .quantile(q):n”~ " " _ " w., 8"’ I U ¢ ho_ h - Y
LEL S>SWA,AD [P, P _~° dljdzr yiAt Sondp0o s aAh 0
1 ®a1S600 g~ vw'As"™ _th@pay' ¢h hAY>" s’ Aht 0 >>E 7
-y o >8 1 h <8 > w (0}
9 @1 dzNII2aAaoms "oras_ .70y ¢ht o> " "p " T~ <h_ " hnp
T Y < < W h ¢ " h g s w L O
ne ' wh* " ¢<77 s _ " W
T .count(): r 6 _ "~ ho " L S t>w ST Y A s Vvht T ]
- T w.o et ¢cX A _ 7 £SYO03aNIRSEALD ‘h s w T
¢ sum(:{ - M"Y T >h <. A LA TR SO AD
¢ .mn()/.max()s .h>"<' _8° 7 Ch* ¥ ot <t 7Y jht ST @
5..describe(gp . ! ¥ A_ 7. _ " ChHh Tt h TSt R ot h
OPREAONRGSO0O " 1 As' _h “tsha ¢ s h $02dzyiE O
n"Ah* _ Y -7 __Y ~Chush ¥ cw,s' Chts G5F{ |ylfe

import pandas as pd

import numpy as np

# mdessgyoal Uszhd Series €U0 UjyoadedUossay utllUeceysU oaUs ¢
data = [15, 22, 31, 44, np.nan, 28, 35, 41, np.nan, 19, 27, 33]

index_labels =[A, B ,'C, D, ", 'F, G, H,T I, 'K, L]

s = pd. Series (data , index =index_labels , name=' Ui ¢ ¢'y)3 U

152



print ("] } 6 9 Bfries:" )
print (s)
print ("\n" + "="*60 + "\n")

# 1. .count() - BoededgNaNUse 3
count val = s. count ()
print ("1..count():" , count_val )

print ("¢+ " & d type (count_val ))
print ("-"*40)

# 2. .sum() - 0dy) o s e BaN)
sum_val = s.sum()

print ("2..sum():" , sum_val )

# 3. .mean() - zZyGefdy 6 d
mean_val = s. mean()

print ("3..mean():" , mean_val )

# 4. .median() - mpoayYeUlad
median_val = s. median ()

print ("4..median():" , median_val )
# 5. .mode() - K 90} UUWis&BU o0 Uy ySeles)
mode_val = s. mode()

print ("5..mode():" )

print ( mode_val ) B
print ("¢ i " el o0 U & ( aype (mode_val ))

# 6. .min() - KaYeolUd Usce

min_val = s. min()

print ("6..min():" , min_val )

# 7. .max() -zyoosulgcee

max_val = s. max()

print ("7..max():" , max_val )

# 8. .std() -¢g 9e0e U fheasld (UUaoeUUsJd)
std val = s.std ()

print ("8. .std():" , std_val )

#9. .var() - mpoUsieUsld (tlVaoelUcY)

var_val = s.var ()

print  ("9. .var():" , var_val )

#10. .sem() -¢g 990fh GGYeaeU Usg eyleg AHjaeg
sem_val = s.sem()

print ("10. .sem():" , sem_val )

# 11. .quantile(q) - gs e GUde@ylia@25, 0.5, 0.75)

g25 s. quantile (0.25)

g50 = s.quantle (0.5) # at s e U.median()

q75 s. quantile (0.75)

print ("11. .quantile(0.25):" , 025)

print (" .quantile(0.50):" , 050)

print (" .quantile(0.75):" , Qq75)

# 12. .skew() -se3hU0qUUgeec0Py aU
skew_val = s. skew()

print ("12. .skew():" , Skew_val )
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# 13. .kurtosis() - Ti3 Uxidq
kurt_val = s. kurtosis ()
print ("13. .kurtosis():" , kurt_val )

print ("\n" + "=" *60 + "\n")

# 14. .describe() - Haeydd GUUUsGUsee Gis3asy(q
desc = s. describe ()
print ("14. .describe():" )

print (desc)

print (“\n" + "="*60 + "\n")

# K o oye3: jjedd " UypUeyUp¥s ( .6. skipna=False 29U 3
NaN)

print (" zU skipna=False (U3 g ¥jJjeegs NaN, @s "~ UystGapluU; 0
NaN):" )

print ("sum (skipna=False):" , S.sum( skipna =False ))

print ("mean (skipna=False):" .. S. mean( skipna =False )) o )

# ¢ .quantile() GU3 yecUs skipna, ~¥3UU Uos3gUa NaN (e
NaN)

print ("quantile ( “ ¥ 3 Ul 3 ¢ WaN):" , s.quantile (0.5))
r@3.7YIh’h45'J>h1'h_'l ‘_h_"_'Cw >80 LY

_hj"<w
I
.cumsum() 1- ¢ _ "¢ h* Series
.cumprod() 1+ 8. _ "¢ 4" . Series
.cummax() 1+ ¢ _ "¢ >w. Series
.cummin() 1- 8 _ "¢ 8 <ISeries
diff(periods) pnth, > "w h7 " Series
.pct_change(periods [ ~ * © ° _ " h s | Series
[ 7 A h3310Y [ e A S R S A 2 AT res _
B _w Yot Sw ¢ Yo Y B > Aht B v h ! B_‘({h " S B _h
¢ h ¢ _ > h IS"_ w - Y A A h 1Y > B _'/\ B VW< v B A >
B -t w ¥ > B _' w ¥ > B _‘ 'S B " v B " - h v s *

import pandas as pd

# ¢eUyeloald Usit jy¥aUsgd
sales = pd. Series ([ 100, 120, 110, 150, 140], index =[" pUg" ¢} 5" ¢
glg " vl

Co
T
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MO | E e 1T Y et > 4 dzydzE P GABSO
B, _w Vo >w Yoy Y b._ 'y~ _ Ab "~ ha o -
- B > h (0)
T .cumsum() (Cumulative Sumj: = ~ * *w s * ¢ h* s Awh >
OIh’h45Iﬂ>hny3‘_w’h > > B MAanX A
HHAbMMAT oon S & & @
T .cumprod() (Cumulative Product)f ~ <<h =~ <h * * hy s £ hy~
¢ . s hah Yot sY " A B8 h -~
T .cummax() / .cummin()y “h _ 7 A 7 b ¢ " " b < U8
TUsE .t S>w Tt B 0B A ! >t o
o [h " hisga SNy " o>w AN @QMANXY MHANX
HP 1~ "< 1 "> s _hji“<_ A O5AFFSNBYyOSav
nt - +1s8A >h B AL h,w st T AT <7 X h<cho
T .diff(periods=1)} -~ < 4 >y ' L " h TR oW
o [h husftunhly ” 0 span. T | mA®MfYLRO ={16. _
f .pct_change(periods=1} =~ ~ <~ 1 "y 8 ' ST T _ >s h
+ 7 > haA >th > T, " " >t ho Tt h Awj
0 l - V\/HOW:-: Vprev
’ IVprev

0 _[h'hi"B'_">hj’]YB‘_W'h

import pandas as pd

import numpy as np

# mdeossgyoal Series U UpsdedUoaoay ulleeysU o
data = [10, 25, 30, 45, 12, 8, 33, np.nan, 27, 50]

index_labels = [ fitem_{i}' for i in range (10)]

s = pd. Series (data, index =index_labels , name='Original’ )

print ("] 1| 6 5 Sfies:" )
print (s)
print ("\n" + "="*60 + "\n")

# 1. .cumsum() - Exy OUgU¥dpesiteU
cumsum_result = s. cumsum() ; .
print ("1..cumsum() ( Gry UgUxdfaeo)e)l

Cs [ +20%.

> 8 hj

MM B X
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print (cumsum_result )
print ("\n" + "="*60 + "\n")

# 2. .cumprod() - Evxy UgUsefhhelUsa
cumprod_result = s. cumprod ()

print  ("2. .cumprod() ( vy UgUseffhe)rs)es
print (cumprod_result )

print ("\n" + "="*60 + "\n")

# 3. .cummax() - Exy UgUsoafh eyostUas
cummax_result = s. cummax)

print  ("3. .cummax() ( vy UgUeghodUp
print (cummax_result )

print ("\n" + "="*60 + "\n")

# 4. .cummin() - Exy UgUB8affeostUs
cummin_result = s. cummin()

print  ("4. .cummin() ( ¥y UgUBafco)Ue
print (cummin_result )

print  ("\n" + =" *60 + "\n")

# 5. .diff(periods=1) - mpoUdGey yd U f jedoegielUse ("3 a0 sasoe p
dif 1 =s.diff ) # alse eU s.diff (1)

print ("5. .diff () (UusUlGey¥ U R "jyedociclsae GUsscUas, pe
print (diff 1 )

print ("\n" + "=" *60 + "\n")

# o Ul e jeyUperiods=2

diff 2 = s.diff (periods =2)

print (" .diff(periods=2) (tsUGey ¥ U GUewcUae Uias dy
print (diff 2 )

print ("\n" + "=" *60 + "\n")

# 6. .pct_change(periods=1) - Yo el UselUWUD G a®

pct 1 = s.pct change () # ~} ¢ U’ 5 operinads=1

print (" 6. .pct_change() ( e8G8GUsUaU £00UBhsae U H "~ 6doa

print (pct 1)
print ("\n" + "="*60 + "\n")

# de Ge 0 UseUmWU b eealweriods=2

pct 2 = s.pct_change (periods =2) L . )
print (" .pct_change(periods=2) ( "l UUssUWUDL Ui edy G Us d
T} 93 )

print (pct_2 )

print ("\n" + "=" *60 + "\n")

# K o oaye3: Gge Uposiley ¥ e¢U fill _method (295U cUs)sleh

# z 646ieU 30U 63alegeU "1td dU UsUselUUxy stGUsi3 UU NaN

(" . 6. .cumsum(skipna=Fal se))

# 1 d ueiel Ud uUsUliey ¥ Us UUs Uosaseddseias UU NaN aUs Gy

cumsum_nan = s. cumsum( skipna =False )

print ("z Uskipna=False & Uecumsum()( G UUe U U & UeNaN):" )

print (cumsum_nan)

@38y h " hors o >h ' "L A .7 8 O A ]TT<T > A S b)Y <
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.add(other) [’ LI s + other
.sub(other) . h CH s- other
.mul(other) [ T <<h ™ <h " g*other
.div(other) nth CE s / other
.floordiv(other) ¢ w®h"h 1 s/ other
.mod(other) 17 <Y T T s % other
.pow(exponent) n AN > S ** exponent
.abs() B~ "< _ " _ -
sound(decimals) 1 _ = T4 4 <7 -
.clip(lower, upper) [ 8 =~ * ¢~ =" -
[ AhZ3MLY rws T B’ > ¢ A h A
J h A h Z m: h l_ B > I/\ Y 1 t > ~ - ~ t " _
h = han ' >0 ¢ js_h' ' A B B <" V hy ~° >Sw f Yo Y
A h ¥ Bt - ‘ h Bt ! _ B _ ¢ _ s w ¥
v h = <~ B <B W LA >7 707 A Ah T h A A D
B 1> > B _' > 8B ¢ 1Y > B w A h -~ h h | B ° > h > B
import pandas as pd
import numpy as np
store_a = pd. Series ([ 10, 20, np.nan, 40], index =[ 'Apples’ , 'Oranges' ,
'‘Bananas' , 'Pears' ])
store b = pd. Series ([ 5, 10, 15, 20], index =['Apples’ , 'Oranges' , 'Bananas' |,
'Pears' )
M® wh > " Sw [ hve" O!' NAGKYSGAOL
B‘_W Yo >W‘V{V‘ B¢_5<V N _'_Wigey_‘ _ * e
¢ .add()/.sub()y [ =~~~ "8 " ¢ h g . h B P
o Pro Tip:store_a.add(store_b, fill_ value=p kA <&’ =7 A '
h - ~ . n q 1 B Z ‘ h _ t 1 n %1 t n h t ‘ h
9 .mul()/.div)Y [ <<h - <h>thys "™ y*h* e ‘ o
1 floordiv)Y n~ " _ " w,s8" >'AY Y hCw h¥ >w’Y
¢ .mod()y n w0 T <\%'2=1%). _ ' L th e
T .pow()y 1 .- A St >w s >"h 1 Ah >

>w ' Y &l RRO
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H O

il

il

3. .clip(lower, upperys {r . 1

B " ! Sw Yo Y [ A h B v h !
ﬂ B /\ > t h B t > n B 4 A h > t (I‘
T BA >"h > " 8 AN >8 1 h <
O [ " h LA Swh vt j >7 <7
T w 8 ! ¢ h _ h M
import pandas as pd
import numpy as np
# pde o6 g)bjadds o Beries s
data.s =[10, -5, 75, 12, 0, 8, 15, -32, 9, 48]
index_s = [fs{i}’ for i in range (10)]
s = pd. Series (data_s , index =index_ s , name='s' )
# mdeosegyoalU Series other 29U
data_other =12, 3, 15, 4, 2, 1, 3, 2, 5, 2]
index_other = [ f's{i}’ for i in range (10)]
other = pd. Series (data_other , index =index_other
print ("] } G 9 &friess:” )
print (s)
print ("\ nSeries other:" )
print ( other )
print ("\n" 4+ "="*70 + "\n")
#1. Yy f o d Uddd])
print ("1..add(other):" )
print (s. add(other ))
print ("t de Ui 3 §€ather" )
print (s + other )
print ("-"*50)
#2. ) (Uay Ushl)
print ("2. .sub(other):" )
print (s. sub(other ))
print ("t de Ui 3 8 e cother:" )
print (s - other )
print ("-"*50)
#3. "YeoaalU oUls.tul(e A d
print ("3..mul(other):" )

rh* " >h

abs(y rs _h T wTos

" ., h <>h h o

round(decimalsy 1 _ °

o [ h 7 h 1 spd.Seriés(3.14159]).round(2y 3.14.

# a U s ;dex

"y yv¥aUsgd

‘W<|5'

)

nY 3INI RSadOf ALNZ

PR
23 SNE
dzLJLIS NE

A D ot

HAUL®

osWgdgoy Yeeolld
name='other’
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print ('s. mul( other ))

print ("t &6 Ui 3 Bother:" )
print (s * other )

print ("-"*50)

#4. oo Uay Udivg

print ("4. .div(other):" )

print (s.div (other ))

print ("t 06 Ui 3 Bleother:" )
print (s / other )

print ("-"*50)

#5. | ay} UuBéJUa; Uffoatdiv()
print ("5. .floordiv(other):" )
print (s floordiv  (other ))

print (" t u 8 Ui 3 B/¢ather:” )
print (s other )

print ("- *50)

#6. 3  hH o6 amodl()

print ("6..mod(other):" )

print ('s. mod other ))

print ("t e Ui 3 8% aether” )
print (s % other )

print ("-"*50)

#7. i 3 Uepdw()

print  ("7. .pow(2) ( O0Uy Yo9¥3a
print (s. pow( 2))

print ("tdeUi 3E¥R" )

print (s > 2)

print ("\'n .pow(other) (s a 0ui 3 Uotber):" )
print (s pow( other ))
print ("t G@e Ui 3 §% ather” )

print (s ** other )
print ("-"*50)

#8. | ~hoglige wmbs()
print ("8..abs():" )
print (s.abs())

print ("-"*50)

#9. EUj 809 gaas .mund) q

s_decimal = pd. Series ([ 1.234 , 2.345, 3.456 , 4.567 , 5.678])
print ("9. .round(2) G 0t Ue Ul sSerfgs:" )

print (s_decimal )

print ("] "8 Uyath)e U

print (s_decimal .round (2))

print ("-"*50)

#10. YUy} s o aclip)

print ("10. .clip(lower=0, upper=10):" )
print (s.clip (lower =0, upper =10))

print ("-"*50)

print ("\n" + "="*70 + "\n")
# ©)yYaUsd eU GUUdU
print (" Y) YaUsd eU auU

print ("s.add(3):" )
print (s.add(3))
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print ("s.sub(3):" )

print (s.sub(3))

print ("s.mul(3):" )

print (s. mul(3))

print ("s.div(3):" )

print (s.div (3))

print ("s.floordiv(3):" )

print (s. floordiv  (3))

print ("s.mod(3):" )

print ('s. mod 3))

print ("s.pow(3):" )

print (s. pow( 3))

print ("\n" + "="*70 + "\n")

# o Uc Ua yNall ¢ Ufill_value

s_ nan = pd. Series ([ 1, 2, np.nan, 4, 5])

other nan = pd. Series ([ 10, np.nan, 30, 40, 50])

print ("Series & UNaN:")

print (s_nan)

print (other_nan ) o

print ("Y} & d Wlrg afi value (NaN U 9290y UJa

print (s_nan. add(other_nan ))

print ("9} h & d &adill_value=0:" )

print (s_nan.add(other_nan , fill_value =0))

print (" ”YeaalU aUlGsUGehd 0 f)ill _value=1:"

print (s_nan. mul(other_nan , fill_value =1))

r@3ngIh'h{B'J>h 1 " h ' rs"{"‘l B"‘>'_'

33101 . w8 o 1 C 6. 22t SFy hdziLddzi o
.eq(other) 17 _h* >¥ Boolean Serie
.ne(other) nth, T ¢ Boolean Seriet
.gt(other) rsl1 h< 877 Boolean Serie!
It(other) r' ¢ _ &~ 7 h Boolean Seriet
.ge(other) rsi1 h< 877 Boolean Seriet
.le(other) r* ¢ _ 8 7 7 " Boolean Serie!
.compare(other) { , + ¢~ ' ° ' > DataFrame
.equals(other) N <8 1 . 7 ' ' Boolean
J’ A hES.U.ZIY rw v ¥ 1 h ~ 1 w [

s - (" h t _ t h t ‘ > 1 _ t c w - h V B t

[ B <' v’  h h = _" h - <~ B <5 w

1 ' h v B ' Ch AYR)\OS& " C B AW > w @

B LY > > LT ' C>Y T Y Y LA

import pandas as pd

import numpy as np

stock_ a = pd. Series ([ 100, 150, 200], index =[ 'AAPL' , 'GOOG',

'MSFT' ])
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stock b = pd. Series ([ 100, 160, np.nan], index =['AAPL' , 'GOOG', 'MSFT'])

M® 1 .w s o a1 5. 228y hdziLdzi v

B._.w, T o o>wr Tt 6T AT A SRRS8E T T LeNHSKECKE &S
1 .eq)(Equa)in<wi . s haA "' C>w B CNHZS v o Al MO W
79 .ne()(NotEqua)p<w: .8 haA ' t>w s’ AhT L th YT ot Cw
1 .gt() (Greater Than) / .It() (Less Tham):® 4+ h < O .77 hT
1 .ge() (Greater or Equal) / .le() (Lessor Equalp + h < [r_'s¢ 77 " e "~

m AR mE T > T e nh 1S As o waAh o SN

>E>T AL >WAT h Tttt st 530N FEND T T <, 8 ¢ <ho

HO wh* "h ¢ 2 ¢ 658SL) /2YLI NRNaA2YO

nt - "~ 87 Ah>s "B >E*TYUTCR_ T "h whY AT hATEATS>SWAL >h
1 .equals(othery B _" ' >w WAl A 80228 8Ky 6¢NHS " CIf A&
~ho4 Y {SNRSA s Aht T haAYsTtt o Thoogyth v
o [T YI"®G201 ¢l ®Sljdzrfa0ad20woo hosT ot Tw

_', 4bhhDY ¢h* ' QHa{Cc¢cUO®
 .compare(othery & ~ ' ° Lo s >w Yoy Y S th YA B AT
DataFrame ~ 48 . A8 >' AT ' 4 Txwd T L " h, wY o

o [h h1sgddG20Ypl dO2YLI NBoadGz201woo “h >h s’
' 4UDhhDU sh* da{Ct¢tUOD

import pandas as pd
import numpy as np

# pde o6 g)jadds o Beries s

data. s =10, -5, 75, 12, 0, 8, 15, -32, 9, 48]
index_s = [fs{i}’ for i in range (10)]

s = pd. Series (data_s , index =index s , name='s' )

# mdeossgyoal Series other 29U "“j3yaUlsgd

data_ other =12, 3, 15, 4, 2, 1, 3, 2, 5, 2] 5
index_other = [ fs{i} for i in range (10)] # alsmdex o0sUWgdgoy Yeeoslqd
other = pd. Series (data_other , index =index other , name='other' )

print ("] | G o Sériess:" )
print (s)
print ("\ nSeries other:" )
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print
print

#1.

print
print
print
print
print

#2.

print
print
print
print
print

# 3.
print
print
print
print
print

#4.

print
print
print
print
print

#5.

print
print
print
print
print

# 6.
print
print
print
print
print

#7.

print
print
print
print
print
print
print
print
print

#8.

print
print
print

(other )
("\'n" + "="*70 + "\n")

Y, G d Oadd()

("1. .add(other):" )

(s. add( other ))

("t Geli 3 Beaher )
(s + other )

("-"*50)

) G Uay Odte)

("2. .sub(other):" )

(s. sub(other ))

("t GelUi 3be cother" )
(s - other )

("-"*50)

"beoaal oU0so.mdul(e hd
("3. .mul(other):"

('s. mul (other ))

(" Geli 3 B%other" )
(s * other )

("-"*50)

s Uay Udivg

("4. .div(other):" )

(s. div (other ))

("t Ge Ui 3 Bleother:" )
(s / other )

("-"*50)

] oy Ud4Uay Ufibatdiv()
("5. .floordiv(other):" )
(s. floordiv  (other ))

("t Geli 3 BEaher" )
(s /I other )

("-"*50)

3~ h a6 amod()

("6. .mod(other):" )

('s. mod( other ))

("t Geli 3 8%ather" )
(s % other )

("-"*50)

i 3 Uepdw()

("7. .pow(2) ( O00) Yo9x3e
(s. pow(2)) .
("tGeiUisBez" )

(s = 2)

("\'n .pow(other) (s g Oui 3 U other):"

(s. pow( other ))

(" Geli 3 8% ather" )
(s ** other )

("-"*50)

)~ heglsge mbs()
("8. .abs():" )
(s.abs())

( n _ "ok 50)
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#9. EUj 8029 gaas .mund) q

s_decimal = pd. Series ([ 1.234 , 2.345, 3.456 , 4.567 , 5.678])
print  ("9. .round(2) G Ot Us Ul sSerfgs:" )

print (s_decimal )

print ("] "8 UyaldeU

print (s_decimal . round (2))

print ("-"*50)

#10. B0} s o aclip)

print ("10. .clip(lower=0, upper=10):" )
print (s.clip (lower =0, upper =10))

print ("-"*50)

print ("\n" + "="*70 + "\n")

# Y3 vaUsd U a0UdU
print (" Yy ¥YaUsd U aU
print ("s.add(3):" )

print (s.add(3))

print ("s.sub(3):" )

print (s.sub(3))

print ("s.mul(3):" )

print (s. mul(3))

print ("s.div(3):" )

print (s.div (3))

print ("s.floordiv(3):" )

print (s. floordiv  (3))

print ("s.mod(3):" )

print (s. mod( 3))

print ("s.pow(3):" )

print (s. pow( 3))

print ("\n" + "="*70 + "\n")

# o Uc Ua Nall g Ufill_value

s_nhan = pd. Series ([ 1, 2, np.nan, 4, 5])
other_nan = pd. Series ([ 10, np.nan, 30, 40, 50])
print ("Series & UNaN:")

print (s_nan)

print (other_nan )

print ("8} A & d Wlrg afi value (NaN U 929} QUJa

print (s_nan. add(other_nan ))

print ("8} f & d &a0dil_value=0:" )

print (s_nan. add(other_nan , fill_value =0))

print (" ”YeaalU aUlGsUlehd U fill value=1:"

print (s_nan. mul(other_nan , fill_value =1))

I'B).3.10Y‘|'h'h4“">h’!h_‘l ru"{"‘l th—‘.l‘W‘Bl.l,

.unique() r- AL ¢w " pdarray
.nunique() B~ " >" ., >7 Ahlinteger
.value_counts() 1.-AN"_ " _ 8  _ Series
.duplicated() n-hah<t ' Boolean Serie:
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.drop_duplicates() nthas o h "t T Series

.is_unique s<s 7' _° >wBoolean
.iIs_monotonic_increasing 5 v~ " ¥ _ ' > Boolean
is_monotonic_decreasinc s * © AT " B ' Boolean
[ 7 Ah3Z313Y Fwe 4Tt 0t h A BAR< (Y Ah ¢ h ¢
B._" ' T >hih SERAM A Th TTTARN L TOAT D g AT b B A hc
N 1 th  Ah € h h<hij " SRR P
B~ h Ah <™ 8 T B h=->Y 8<” A ', h<c>h h " "' >h A
B 1 > B ¢ > Y > B W A h ~h ~h g8 1 >h h - > h
import pandas as pd
orders = pd. Series ([ 'Apple’ , 'Orange’ , 'Apple’ , 'Banana' , 'Orange' ,
‘Apple’ ], name="Fruits" )
M® nAa_ """ > r> AL C oA [P > A
1 .unique()Y 1~ . B T w s Tt s B AN v ! . T s
AT " hy B! _"BI ,V’wl 5>,h/\’yv/\_ b
o B _w<UI>SY SUT YhNIy3aISUT Y. FyFyFUse 6., b
¢ .nunique(Yy 1. DT AESASAAhLTC_o A T >SOAND
o B~ 7 _w<F " >hy
f .is_uniquey r * h I s _ _'""'"Y bn’ Ah: <h _h
n~" _ w,s " ¢NHzS " CrftaSo .~ - Ayt a >h >h Yy
H® 1. . A" _ " _8 g h_ha”>r"
9 .walue counts(y 1. ' T Y LTt t>tos>we Y Y _h ot by RI
1 (“hlB -I>I| ("hl _l _thAV>5’ _l ,,A _B
o B~ 7 _ w <Apple>3! Qrange: 2, Banana: 1.
o ProTiprs y2NXIfATSIe¢NHS ~ | ¢ Ko ST Yk
o® p'h.s’ " opt T <YEau Th, A §5dzZLJ AOIGSa
1 .duplicated()y rh =~ ¢h s > ¢NHS ¢h*s >" T w, '
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o [ h " h>E =7 1SS UBANREUK UTT AN QwCl thanS © ‘

b . .. " bo
9 .drop_duplicates(Y h*h " >ys* _~ [ SNAS& ¢ " h__A_h >"AT
¢ ht {'h.l'h)"/\_hl _‘I B‘h/\h<",5'lcp
nd N<s1 . [h>"  ga2y2i2yAO0OAGev
B._w, “ " ottt s OLINRLISNIASALD s<wi .Y A haA_hy
b“‘.J"">h_hbcD
{ .is_monotonic_increasing n -~ ' = _ " w, B ¢NHzS ha ¢htw s w2
T T > A O d.d >"h s TRt >ETY ST AT A" ho
! .is_monotonic_decreasing n -~ ' = _ " w, B ¢NHzS ha cht s ot g

import pandas as pd
import numpy as np

# @deossgg)oalU Series U0 U UsUaUehU3aheU3Ud Useyd, NaN,
data =[5, 3, 8 3, np.nan, 7, 5, 2, 8, 3, np.nan, 1]

index_labels =[A, B, C, D, FE,F,'G, H,K6 T o J, 'K, L]

s = pd. Series (data , index =index_labels , name=" pUU g ¢ 'y)3 U

print ("] } G 9 &Séries:’” )

print (s)
print ("\n" + "="*70 + "\n")

# 1. .unique() -z83U0lseayd Useyd (U s0UyyidUs numpy ndarray)
unigue_values = s. unique ()
print ("1..unique():" )

print (unique_values )
print ("¢ + = & d type (unigue_values ))
print ("-"*50)

# 2. .nunique() -)J319defhd ee3Ulssata Uset s (30 sasoe dropna
nunique_val = s. nunique ()

print ("2..nunique() (dropna=True):" , nunique_val )

nunique_val_false = s. nunique (dropna =False )

print (" .nunique(dropna=False) ( Gdge Uy saUcsNaN)3 Us

nunique_val_false )
print ("-"*50)

# 3. .value_counts() - Ege3f Udileledt 3

value_counts_default = s.value_counts () #dropna=True, UU3z 93 feigdicgs e g i U
print ("3..value_counts() (dropna=True):" )

print (value_counts_default )

print ("\n .value_counts(dropna=False) ( Gge U} saUcsNaNgd §o

value_counts_nan = s. value counts (dropna =False )

print (value_counts_nan )
print ("-"*50)

# 4. .duplicated() - Boolean Series oo lis afUgUdlkdyd
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duplicated_default = s. duplicated () # keep="'first'

print ("4..duplicated() (keep="first'):" )

print ( duplicated_default )

print ("\n .duplicated(keep="last):" )

print (s.duplicated (keep='last’ ))

print ("\n .duplicated(keep=False) ( hoaUdoals oafUy” Wd
print (s. duplicated ( keep=False ))

print ("-"*50)

# 5. .drop_duplicates() - oo Uoy Uike a6 Uooy Ul 3
drop_duplicates_default = s. drop_duplicates ()  # keep=ffirst'

print ("5..drop_duplicates() (keep="first'):" )

print ( drop_duplicates_default )

print ("\n .drop_duplicates(keep="last’):" )

print (' s. drop_duplicates (keep='last’ )

print ("\n .drop_duplicates(keep=False) ( o) Ulevhs loagea Uligbdyd

print (' s. drop_duplicates (keep =False ))
print ("-"*50)

#6. .is_unique -tlishUJUU (property) “8g UeayoecUs Uz HalUd ao
ee3Ulosoayd
print ("6..is_unique:" , S.is_unique )

# mdeossgyoal Series eU RaUd e63Ulsoayd Useyd o0sU (i ooy
s_unique = pd. Series ([ 1, 2, 3, 4, 5])

print (" ¥ Us e 3 Ul sSarfgs:" , s_unique .is_unique )

print ("-"*50)

# 7. .is_monotonic_increasing -tliohUdBE ocsgs e Uss(@UgaegtU
print ("7..is_monotonic_increasing:" , S.is_monotonic_increasing )

s_inc = pd.Series ([ 1, 2, 3, 5, 8]

print (" Z0OUi 3 eSeries” , s_inc .is_monotonic_increasing )

print ("-"*50)

# 8. .is_monotonic_decreasing -tlUoshUBG ocs@gs e Us a(dddiaae)y U
print ("8..is_monotonic_decreasing:" , S.Iis_monotonic_decreasing )

s_dec = pd.Series ([ 9, 7, 5, 3, 1))

print (" 2 Ul d a3 &eries:” , s_dec . is_monotonic_decreasing )

print ("\n" + "="*70 + "\n")

# K o aye3: z63c6Ues3alU g0 NaN (U saUypyiUs False Us g’ 3

s_with_nan = pd. Series ([ 1, 2, np.nan, 4])

print ("z 836 Us s tUNGN:")

print (' s_with_nan . is_monotonic_increasing ) #False

print (s_with_nan . is_monotonic_decreasing ) #False

rQ).3.llth'h4“'J>h rs" "4 . A 12" h tA B/\h<“' r"/\h{'C'_'_hl ¢ h

.str.upper() . h<h’h sstrupper()
.str.lower() Jeyh s.str.lower()
.str.title() <7 s.str.title()
.str.len() r" e s.str.len()
.str.strip() B.h ' =8 "' sstrstrip()
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.str.contains(pat) [ 87 “w, 8" gstrcontains(a’)

.str.replace(pat, repl) B A _ * ¢ h _ h sstrreplace(‘a’,'b’)
.str.split(pat) nth.. " sstrsplit('")

.str.startswith(pat) RE ¢ " Ah s ' gstrstartswith('A")

.str.endswith(pat) [ 8 <& ' - A8 gstrendswith('Z")
.str.find(sub) n, & ' ¢ s.str.find(‘a’)
.str.extract(pat) nvhs .o " s.str.extract(\(d+)")
[ OAhZ3MAY pow T B~ svs 1 hCh o h<, htt st ¢ _ A fyow
1_h t|)f|§|éz '<5' v ot Sw Yoy Y (.‘5‘>W_gtrtp‘ Bj‘:"%"’m_hh‘
h=h h> v ¥ Bt ho w A h {SNJ\éé >- Y B A h STt w, B S
t|.y|§|.éy {res _h, 8" w > B T 87 ' hc<cY A BT B VE 1 h h
B, +7 > >80T . W | >"h <’ h
import pandas as pd
users = pd. Series ([ ' giannis papas ' , 'maria_01' , ‘elenikonsta’ ,
'nikos.p' ], name="Usernames" )
MO wh e T T T T
B<<hy™ A _ " A 8>, haA" " T CE " >wWA” P
1 .strupper()/.strlowerY ¥ _h "~ w~ s 8 rnuBrBsB " " EYhO
1 .str.title()Y rh/\s‘ _" "__V 1 7 h >>h ¢ h ‘B <WV" ¢, h <t
1 .strstrip()Y ¢ R L - A B I *h ¢h*‘h " s'H

o [h o hueef™ SihYIALFYYAA LI LI a U +° A _h g3IALYYA

H® Bahy™ ' " g uv'<_~h7" 7 >h
n~">_ w., > A > A"t . . 22fSIy O0¢NMzSkClItasSozr Y s
 .str.contains(pat)Y n<wi . " h A wah ¢¥>>h ¢ >waAY T h
T .str.startswith() / .str.endswith)Y n<w/ . ¥ hA v ¢ Ah s " 8 <H
.h 7 he " ho
o UL~ " user¥[users.str.startswith(myp ¢h 7 | oW oot ! Yl NR I @



7 .str.findy n~- " _ " ow,

o ¥ _hT Lt >h 00>

1 .strreplace(old’, 'new'Y B
o [~
T .strsplit(')Y hH1 "~ hs"
o [’

{ .strextract(pat)Y v~
¢ Y >s>h B “h @
o [~

f .strlen)y s _ " hs "

import
import

pandas as pd
numpy as np

# mdessgyoal Ushd
data = [
" hello world ' ,
'‘Python programming' ,
'DATA SCIENCE'
np. nan,
‘apple,banana,orange' ,
'Hello123' ,
" trimme ' ,
'PYTHON',
‘python’
'123 - 456- 7890

index_labels
s = pd. Series (data ,

=[A, B, 'C

print (") } G o &@ries ¢ Ustrings
print (s)

print ("\n" 4+ "="*70 + "\n")

# 1. .str.upper() - zU0U000y
print ("1. .str.upper():" )

print (s.str . upper ()

print ("-"*50)

# 2. .str.lower() - zU0U0U00y
print ("2. .str.lower():" )

print (s.str . lower ())

print ("-"*50)

# 3. .str.title() - zU0U0U00y
print ("3. .str.title():" )

print (s.str .title ()

print ("-"*50)

hosf ™ >h&E Sy A

index =index_labels

A t

h 1 susersstr.r¥place(’_','").

~

b Y ¢ B >SB A B

12yadl

* 'Regular EXpressions (Regex)

h L suserssth.extract(\d+))-6b ¢h 1 "~ 8

N thhq no’

Series U0 UUueeysU

1 'D' 1 'E' 1 'Fl 1 'GI 1 'HI 1
, name='T Ua e Oy

o UsaNaN:")

Qo
(=)
<
(ex)
[\p)
«

¢h® > A _h~ h

o

6AYRSEOD ~ 7 .

aUseysag

g

Yy ¢ AR B

ht U8t SyAUs

h_ " hi"ve b

(string

]
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# 4. .str.len() -zee8d oY¥YdU string (G0 Uy UsaUey Ud, NaN 2a3C
print ("4. .str.len():" )

print (s.str .len ()

print ("-"*50)

# 5. .str.strip() - ) GUay Uad a2U31t3 U Uds Uyee aUs Us Uyasd
print ("5. .str.strip():" )

print (s.str .strip ()

print ("-"*50)

# 6. .str.contains(pat) - OaUoced Uz " UyosyallmoBmehdglhe ' Py
(U stU) ytUs boolean Series)
print ("6. .str.contains('Py"):" )

print (s.str .contains ('Py ))
print ("-"*50)

# 7. .str.replace(pat, repl) - ) 3090 UUY Gappleti d & U'fruit’
print ("7..str.replace(‘apple’, 'fruit’):" )

print (s.str .replace (‘'apple’ , ‘fruit )

print ("-"*50)

# 8. .str.split(pat) - posUcryostehd GU a2alGUU0d (U bYGd Us oheel
GUessclUas K)

print ("8. .str.split(',):" )

print (s.str .split (. ))

print ("-"*50)

# 9. .str.startswith(pat) - Koy o clmz Ua o & Y'P (True/False)
print ("9. .str.startswith('P"):" )

print (s. str . startswith ('P" )

print ("-"*50)

# 10. .str.endswith(pat) - KoyocUs Us UUaUsi3Us U ' n'
print ("10. .str.endswith('n’):" )

print (s.str . endswith ('n" ))

print ("-"*50)

# 11. str.find(sub) - Kip0ad dyadd Ueg ' a'-1( Wass tldsy dysUd Ua,
NaN 29U NaN)
print ("11. .str.find('a’):" )

print (s.str .find ('a ))
print ("-"*50)

# 12. .str.extract(pat) - K3Uorvoe UegeelUUsd eU oaUsessoae yoaly UG
Uy sadeasa)

# Yyelece: U s0UyyiUs DataFrame Us g Yjeegsa ~@Gaoayd 6c¢
print  ("12. .str.extract(( \d+)) - UsUoxvoe "1t Ux3) ydhays:"

print (s.str .extract ('(\d+) ) # K oGU;y(iUs DataFrame U gaU GUea
print ("-"*50)

# K o o ysr.extract e Unamedgroups 29 Wi UGes Us U

print (" .str.extract('(?P<numbers> \d+)) - ¢ UR3ag6¢eY

print (s.str .extract ('(?P<numbers> \d+)" ))

print ("\n" + "="*70 + "\n")

# K atUssd Gge Uystey¥d eU NaN (haUd es eydelies U’ 90l
print ("yeaUd 89 string eydelies uUsUUdjyei3 UU NaN (h sg g’

U eUyaUGecU Uas)s NaN).™"
|’Q).3.12Y_rhlhi“‘1>h 1t h ‘I rs"{"‘l B_EVB'Jh"hI h <, h 7t 5 Y



.dt.year N_ T, Series
.dt.month r" Ah Series
.dt.day e>w " h Series
.dt.hour K h Series
.dt.minute - _h Series
.dt.second ns __ 8~ ' < Series
.dt.dayofweek e>w "~ h ¥ . Series
.dt.dayofyear e>w "~ h w _ Series
(dtis_month_start "~ . " >" A Boolean Serie!
.dtis_month. end [WwW <~  >" Boolean Serie:
dt.stritime(format) r © ~ . © 7 7 °  Series
I’/\h3§3j15ly rw Yt rs‘rsvs’}h"hl s Y S A A ¢ h
s . _ 7 ®aGNI veS<E L A" dtO5FHSTANYS. | O0SEAReND . ¥
1 /\h_'_'_u 1 ' h , s> v > s Y S A A ¢ ht - h O
m'h Ah Y <w,¥ A h —w Yt SswtYyYrsyo Y I SNRSA 7
_hose b T wowr o o > A LIJRPGZ2PYREGSGAYSO0O D
B 1 > B W A h ~h "~ hyg ' 1 >h > B > 7Y s A B “h " hi11 8 <!
import pandas as pd
# pdeocgySened e 0de Uy eedaald
dates = pd.to_datetime (pd. Series ([ '2024 -01-0110:30:00" , '2024 -05-15
14:45:00' , '2024 -12-3123:59:59' )
M® nvhi oo ot s LA b/ 2YLRYSYGao
B‘-W. Yot '{"_'_Bl b"h/\sb_'/\'>5"’>'/\’h ‘_h > W
f{ .dtyear,.dtmonth,.dtdayy 1~ . + A" A _ 7 w_ Y ¥ YA >" A "
1 .dthour, .dt.minute, .dtsecond |~ . + AT A _ ' A hCT g _ T ho
§ .dt.dayofweeky n~ " " _ T w, 8" waAh A hTtf st R pqow, ¢ 0]
§ .dtdayofyeaty 1~ ., <we*® Yt h >S>w®h T 7" AT BT ART Q

H "0 ¢ " N<s1 .7 46t NRBLISNIASAD
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N~ _ W, A CNHSKkCFEas$ ch' s ah' svh's TehR L

9 .dtis_month_staty n  Ah* ' wm' _ 7 >'" A" T

1 .dtis_month_.endd n  Anh* * < _h*h >Sw”h T > A" T
od r” ., " > OPROGAIGNFGAYSOO
B. . " ' >w T >8 _ h wooB ! A > 7Y >'" A h K C B

st s A srgteY c.uter o F2NNEG O2RSAC
T %dY E>w-31) o6nm
T %mY " Afl2) O6nwm
7 %YW N_ 7 OHAHNDU
T %AY sA“>h ">w’'h §-d.d a2yRI&uv
[ h 7 h 1 s datesdb.s¥ftime('%d/%m/%YpH s _h " wM-AMY T HAMMK AMKHAHDRN

import pandas as pd
import numpy as np

# mdeoegyoal Ushd Series eU deUjeedsald (dateti me)
# j1ed0d pd.date _range 95U udessgyoalU deUjcedsst 3
date rng = pd. date range (start ='2023 -01-15", periods =8, freq =M' ) #8

ceesUdyacedes U

# Yyeldead eUjyosoa1t3 UgeUar¥s ¥vy13 290 3U yeegel aUs 4!

timestamps = |
'2023 -01- 15 10:30:00
'2023 - 02- 20 14:45:30
'2023 - 03- 10 08:15:00
'2023 - 04- 05 23:59:59'
'2023 - 05- 25 00:00:01"
'2023 - 06- 30 12:00:00 ,
'2023 - 07- 14 18:30:00 ,
'2023 - 08- 01 05:05:05

OU0U U, & Odatetime Series
pd. Series (pd.to_datetime (timestamps ), name='¢ ¢ U] s ¢ '3 a Ud

0 H—
I AN

print ("] } 6 o Sfyries ¢ Udatetime:" )
print (s)
print ("\n" + "="*70 + "\n")

# 1. dtyear - OUes d
print ("l..dtyear:" )
print (s.dt.year)

print ("-"*50)

# 2. .dt.month - zes Ud-12)
print ("2..dt.month:" )

print (s.dt. month)

print ("-"*50)
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# 3. .dt.day -¢eyy U Usg ees3U

print
print
print

("3. .dt.day:" )
(s.dt.day)
( nooonog 50)

# 4. .dt.hour - ) {o-23)

print
print
print

("4. .dt.hour:" )
(s.dt. hour)
("-"*50)

# 5. .dt.minute -sU O¥y

print
print
print

("5. .dt.minute:" )
(s.dt. minute )
( nooonog 50)

# 6. .dt.second - UgUU; haU  UU

print
print
print

# 7. .dt.dayofweek - ¢eyy U UbteevyuUd (pUgUyy U=0, FgyosUse=6)

print
print
print

# 8. .dt.dayofyear - ¢eyy U Usg ydBEBYy d (

print
print
print

("6. .dt.second:" )
(s.dt.second)
("-"*50)

("7. .dt.dayofweek:" )
(s. dt . dayofweek )
( noong 50)

[N

("8. .dt.dayofyear:" )
(s. dt . dayofyear )
( noong 50)

# 9. .dt.is_month_start -133 d deUyeedsaU UasUs Ujce

print
print
print

# 10.

print
print
print

#11.

print
print
print
print
print

print

# K’

print
print
print
print
print

("9. .dt.is_month_start:" )
(s.dt.is_month_start )
("-"*50)

.dt.is_month_end -33 d deUyeedsaU UasUs Uyasd

("10. .dt.is_month_end:" )
(s.dt.is_month_end )
("-"*50)

dt.strftime(format) - ze6y) (e cadid ee d ddstihg

("11. .dt.stritime('%Y - %m%d"):" )

(s.dt.strftime  ('%Y- %m%d"))

(" .dtstritime('%A %d %B %Y"):" )

(s.dt.strftime (‘%A %d %B %Y')) # Y 6. Monday 15 January 2023
("-"*50)

("\'n" + "="*70 + "\n")

5’ ay 6aald) e ssfﬂgs h U d (lbader, week, is_leap_year 8 o)
("K ~ 9  oyoalss F] U

( "s.dt.quarter ( U}
(s.dt.quarter )

("s.dtweek ( UblUce Yiely Us §j'd) o
(s.dt.isocalendar (). week) #.week ycUeUUU; oda@&Weld

.isocalendar().week

print
print

("s.dt.is_leap_year ( Uslyoaywde)d )
(s.dt.is leap year )

[®313Y [0 hustu>hooath sty T sves T ahCCh

cees3 U

cees3 U
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3314 h 1 Y7 ¢h per Y >wah o0FG OO0Saaz2ND

.cat.categories rh_"+ 7778 Index

.cat.codes r.+ <> ©h "1 Series

.cat.add_categories() [ cmer ¢h ot

.cat.remove_categories( . h > "~ > ' ¢ h ' .

.cat.set_categories() - " >'" ¢h .

.cat.as_ordered() nth_ _hi>was .

.cat.as_unordered() r' 4t h B ha>w o

JUOANZEBHEY w4t 4t hogttttoph Yt g

B _W v >W‘V{vl Iﬁ’/\hl M ¢ 7 )' h > v ‘_V >h/\’¢l
- hAh<hs>jhA">s A " >w - d. ® h{YlIffthX baSRAdzYb:3
s - T D& G NI ¢ fedtv 8 < BORIG-ZA 8w <2 B Ch s PO N
¢ h ~ L R Y h A ’ 1" h h = < ¢ B ">VB</\’V 'é‘é"[j(‘Mj{Y"HJ;éBO‘ YCANBA'E
L h>h tch s s A
B. {",>B W A h ~h " h gy B*' 1 >h > 8 >80 0w "’"+/\Y

import pandas as pd

# pdeocgjaolldoc) Series

sizes = pd. Series ([ 'Small' , 'Large’ , 'Medium' , 'Small' ], dtype ='category’ )
M q) J' <| [ , v o > B ' 5 r . { t ¢ ¥ - v > 1 A |
1.7 “hohremaAtYy o h b yREE 4B A NTT O Y A <

6 .10

 .catcategoriey¥ | 7 . L8’ . AB" " Y twe s’ AhT Tt T8 W
o N V 7 idndex(['Large’, 'Medium', 'Small], dtype='object’).

f .catcodey 1~ . 48’ . A" ' A KTt >t ot e hahTh RS R
o [ h o hosrSYLEEY > s’ Ah s ARt Y yy T

1th > A weh g OKAYS [ SFENYyAyYy3H

HO p'h.s’ " prsv' < i p
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r [ A h T T ton Bt _' 1 ' h*w "' >&¥ B~ ' <Y 1w
1 .catadd categories(XLYy n~ ‘" _ w~ s ~ _ Y [ SNARASa aAh 4., s’ ¢
{ .catremove_categories(Smally) . h " "~ s~ A BT T A T
T, th AT A bl b
f .cat.set_categories([Small', 'Medium', 'LargeY]) & =~ v 8 ' h = oA hm o "<
L - - AN "> ANOD

od npn'h_hv' HGhNRSNRARY3IO

B _ ' s> Aht v oo s s g g th Ch Y s s

1 .catas_ordered(y [(ws ' ~ _h tlFyRF& ' _°" T _t>w w,Y A
o n]'h_’ jr“'“"hss‘ly/\h ‘:h/\s‘l éq)Y)\)/O'l'J ¢ h A h
_hviAT > ~h 141 Y >wah o o h<, hj'

Y .catas unorderedy . h* "8’ " A "R, "hFy ‘v, _ A_h b <

import pandas as pd
import numpy as np

# @deosegjoal Ushd Series U auuqoe;ee‘Y G0leeysU (cat e
data :['8994,h"sUquBonYaBbee;,fj e Uo¥Yetst Ul Uaap. nan]

s = pd. Series (data, name='z y o Ud) d

print ("] 1 G 5 Séries (object):" )

print ('s)

# zU0OUOUUye e GU categorical (e¥jad uUsyYUU3d)
s_cat = s.astype (category )

print ("\nz OUU0UU} & Ueategory:" )

print (s_cat )

print ("7 UUd o e " q (sdcat . cat . categories )
print (" qo s U0UU0UZQg"s, ysigat . cat . ordered )
print  ("\ + "="*70 + "\n")

# 1. .cat.categories - Bsa UU(d o 6} (Indéx)
print ("l..cat.categories:" )

print (s_cat . cat . categories )
print ("¢ + = & d type (s_cat .cat .categories ))
print ("-"*50)

# 2. .cat.codes - Tylioseaega aUUdoasyst 3 (65 NaN oMlisosac 6soa6i3UUs
print ("2..cat.codes:" )

print (s_cat . cat .codes)

print ("-"*50)

# 3. .cat.add_categories() -Yyeldead s3yr3 aUUdoey oL 3
s_cat new = s cat .cat.add categories (' catoal,h' cat UsYPe
print ("3..cat.add_categories([' "eoat9o)l'h 6okt UdYe )

print (s_cat new . cat . categories )
print ("-"*50)
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# 4. .cat.remove_categories() - ) GUay Udd a2U00doeyoat3s (HOGUG Useyd U:
UgUyd o2as3e3UUs NaN)

s_cat_removed = s_cat .cat .remove categories ([ ‘¢ U Ud)e

print ("4..cat.remove_categories([' e UG Ulr's )

print (s_cat removed )

print ("7 UUd o e )" q Usdcat_removed . cat . categories )

print ("-"*50)

# 5. .cat.set_categories() - Byoliehd syrs aUUdoeysts (UsUsalUdslU
s_cat set = s cat .cat .set_g:atego[jes (" eoayfi'e Uo Ype# UGUsy Ua Ue
"gUOUae' oaUs QHGUd Useyd wUU3 'eUOUae' o2a363UUs NaN
print ("5..cat.set_categories([' esol'h ¢ Uo YRs )

print (s_cat_set ) .
print ("7 UUdoae)"qg lsdcat set .cat.categories )
print ("-"*50)

# 6. .cat.as_ordered() -Byostehd Uy¥s aUUdoesyost 3 ¥vd UsUUUUUs ey 3l
# Yyy Us 30U yeegeU 65U asosae GUsy Y, 6. €994 h < e0C¢
# GoU 30U o2a3Us UgUfR, "3y Us "3 100 30 gyalegel Usd oaUl
G0sy ¥

s_cat_ordered = s_cat .cat.set categories (['eoo},h'e00Ugee Uo¥Yga

ordered =True)

print ("6..cat.as_ordered() ( e y 0 set_categories ¢ Uordered=True):" )

print (s_cat ordered )

print (“ops UU U UUQ"e, yssoat_ordered . cat . ordered )

# z 646ieU ULy U 30U GgooajasaegeU

print (" Ei oa)y9s0d: s _cat _orderdd > 'egUGUas" :

print (s_cat ordered > ' ¢ U0 Upe# UU Gt GUs True o050 'eUo¥Yas' , Fal
"eo9a)4 ' aUs NaN

print ("-"*50)

# 7. .cat.as_unordered() - ) GUay Gdedr UU (g ¥ 3 Uumordered)

s_cat_unordered = s _cat ordered .cat.as_unordered ()

print ("7..cat.as_unordered():" )

print ('s_cat_unordered - cat . ordered )
print ("7 UUd 2 e )'q sdcat_unordered . cat . categories )
print ("-"*50)

print ("\n" + "=" *70 + "\n")
print (" ZEdeUaxdd: Bs NaN Useyd tsUUdyeia3slUUs ¥vd NaN dUsd
"3y ¥aU09gd. "

[ @314y [ h 7 hs > N L O N U L B

33158 >h 4~ "7 g At Y pw

.groupby() >h14 7 "7 " " sgroupby(key)
solling(window) r “ A* _ " >w srolling(3).mean()
.expanding() n-¢°¢%_8°" A" > sexpanding().sum()
.ewm(span) ne'¢_ " ¢h ° sewm(span=3).mean|

>
=2

.aggregate(func) 1 . © ¢ s.agg(['mean’,'sum')

transform(func) r 6 _ 0 " . ' >h  stransform('sqrt’)
JOANFEIMTY w4t [T L7 swA' o BAh< St ¢ht [ hoht
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rw YT L swaAr o BAR< Tt et fhh s T DAB 02 Y R2%

Sw ‘Yo v B Ah - > _h _~w™ ¥ A _h tl')/.lfﬂ'é. h = > h
K1 hes >~ ~ h ©° g ¢ h ¢ L' Ssh YY UG Y AY Stomn h Ah <
B 1 I>V—Vl|| ~ S B W/\h {SN‘y\gé S B |>5 n tg _'>W

import pandas as pd

data = pd. Series ([ 10, 20, 15, 30, 45, 25], index =['M1'", 'M1' , '™M2' , 'M2"',
'M3', 'M3'])

-~ 5 ~

1. .groupby(r & > h 1

BAa ¢h® vt s¥- Yo he o A" s h C _h 5F{FCNIYSas
>w > s Ao “ AYRSE " wah fhc<c<” [ SNRASE ¢h* an

1 [ h " h 1 edata.grbupby(level=0).mean()
ﬂB_V_W<th‘>‘th‘ 1 - B YA >w Y Y 1 h ¢ h ‘B bab

2. "Window"1 . A" " _(Rolling & Expanding)

B‘_WI Vo Ssw Yo Yt Bvs_hy" A _h 1 B1 Y >wAaAh B b‘h
Bv">h<,/\"‘>5 _‘ h"_">BI h<<hJWI 0"'"jVL')q)
9 ®NRfEfAYIOBAYR24g0 "‘orhyw'_ ' rw-"b OOY ~ "' 47  >8 A8
o [ h hosgrollmdg(3ymean(}p 1}~ T <74 Ty 8" YA >w Y v
'S T _ A 1 h ¢ h * B R - «))
1 _expanding():RBC'/\hB’ h - ! _‘/\ h =~ v ¢ h b>BJh<_/\l5'b
<h —h 4181 Y>waho
o [ h 7 hossexpand¥g().sum@Op 1 .~ n- oT L s Yy th wo, o8
YL LA M W, no
1 .ewm(span) (Exponential Weighted Moving): © A & ° >4 h < BT hht ot h
_'>w ¢ h >‘C"_|5" ‘_‘ ‘h<'w¢)U"">"“"B’
3. .aggregate() & .transform@r by * ¢ " pn~ 8 ve "~ 1 h T Coh
9 ®F3INBIAFG§60 &' @FIIEOCOYAN vy s - Y <«<h _h

o [ h 7 h i sdata.agf(nin', 'max’, 'std’]).
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9 .transform()Y n.h > ys' > hth _ARE T SR QEAGKO T L " >h [ ¢
n’ Ah’ B vh*® s *Ch 7"t SsY J th ¢hAYA"CY ¥ ' (
o [ h 7 h 1 sdata.trahsiorm(lambda x: (xx.mean()) / x.std()).
import pandas as pd
import numpy as np
# mdeossgyoal DataFrame U utlleeysU o2sU groupby
np. random. seed ( 42)
dates = pd. date range ('2023 -01-01', periods =10, freq =D' )
categories =[A, B, A, B, C, A, C,'C, B, Al
values = np.random. randint (10, 50, size =10)
df = pd. DataFrame ({ 'date’ : dates , 'category' . categories , 'value' : values })
print ("] |} 6 5 DftaFrame:" )
print (df)
print ("\n" + "="*70 + "\n")
# pd e 96 g)Semes) o 9 Uolling/expanding/ewm
s = pd. Series ([ 10, 20, 15, 30, 25, 40, 35, 50, 45, 60], index =dates ,
name='values' )
print (") } ¢ o Sfries 9 9 Uolling/expanding/ewm:" )
print (s)
print ("\n" + "="*70 + "\n")
# 1. .groupby() - BgUuUe caqiq
# KGUp eheOUUs GU DataFrame ®© Series, Uut 8Ue DataFrar
selUlte sadqid
grouped = df . groupby ('category’ )[ 'value' ]. mean()
print ("1..groupby(‘'category’)['value'l.mean():" )
print ( grouped )
print ("\nk3 UaaUs,greupy ( USeries ¢ UYaa6Beries v doaUs:tik
s_grouped = s. groupby (categories ). mean()
print (s_grouped )
print ("-"*50)
# 2. .rolling(window) - TosdUfyied
rolling_mean = s.roling (window =3). mean()
print ("2. .rolling(3).mean():" )
print (rolling_mean )
print ("-"*50)
# 3. .expanding() - K  UaUUssheUssd (Ggsedyd YdyeslteU, eyidaed =
expanding_sum = s. expanding (). sum()
print ("3. .expanding().sum():" )
print ( expanding_sum )
print ("-"*50)
# 4. .ewm(span) - KodUOUsoea¥Y GUUdesteysed eytad
ewm_mean = s. ewn{ span =3). mean()
print ("4..ewm(span=3).mean():" )
print (ewm_mean
print ("-"*50)
# 5. .aggregate(func) - EgsUdyeatUsd ( eeaU ayd Gg3U; UedUsd)
agg_result = s.aggregate ([ 'mean’ , ‘'std" , ‘'min" , 'max' ])
print ("5..aggregate(['mean’, 'std’, 'min’, 'max’]):" )

print (agg_result )
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print ("\nz Us ¢ Uli e * & @ dJEaggregate:” )

grouped_agg = df.groupby ('category’ )[ 'value' ]. agg([ ‘'mean’ , ‘sum' , ‘count )

print (grouped_agg )

print ("-"*50)

# 6. .transform(func) - zU00U ede VGV eanyng; ydeles o U 9 sege o 6)g d

# BU; YuUsoeU: UGUay UGd Uesg eyleg Ayreg Udd eevyuUd
df [ 'value_normalized' ] = df.groupby ('category’ )[ 'value' ]. transform (lambda

X: X - X.mean())

print ("6. .transform() - ¥TUsesses csadid UsURd eeyYuUd (UGUay Udq
seyYuUg) : "

print (df [ 'category’ , ‘'value' , ‘'value_normalized' m

print ("\nz Utransform 029 WUU} Uo v 3 s ¥hi UcSeriess):" )

sqrt_transformed = s. transform (np.sqrt )

print ( sqrt_transformed )
print ("-"*50)

print ("\n" + "="*70 + "\n")

print ("Ede¢ DG:YBq.rolling(), .expanding(), .ewm() UGU) eheea@ UlegdUa Ugd

0 USeries/DataFrame." )

print_ ("B s .aggregate() o U atransform() e 6} 83 BGgsutgUlEdygreupby
39U9(3u+3dUL'1JL39Ua~ a0s d

r 315y [ h " hyi "0 >h A B LA [T 00 >swaAr o BAR< o ¢ht o [ h7h

33.16n" *hs . 0" g pvhao oo

.to_list() (8 h =¥ =T w st
.to_dict() rs _h_~ 77" ¥ Dict
to frame() r® _h _ "7 7" s DataFrame

.to_csv(path) n
.to_json() nvhas .o " W{hb JSON string

<
>
~
~~
I+

.CSV

to string) & _h_ 777" "8 String
to numpy() r® _h _ "7 7" s ndarray
J 7 AhZ3n8Y Fw YL opgvha oot cht s h 0T g9 ELI2NIA
B _w B A h* vor Sw Yo Y - ! s Y T Y K _h/\ _
_h sy Y >waAbh Y ChRTY  hg<gY Y T > h o<t ] <t T
/{0 " s >"h s h"> 0" o6, W hboo
k., +° > -~ _ Y [SNASAa >h Ih<<hys' >, w Y

import pandas as pd

= pd. Series ([ 10, 20, 30], index =['A" , 'B' , 'C' ], name="Data" )

MO 6 h YT s Y sw ' teidK2y 9 bdzvyt e

S_h/\‘w<t5'l /\thB'I h = ""'(.“’"‘ ' > h oAtl‘YF



T tolist)Y s _h_ " wTw  >" ATt “>w ¥ >'h C<ch g

f .todict)y n' > 1’ wAh <BV' O oy _h 1 Séa s oA
20, 'C": 30}.
9 tonumpy(Yy s _h_“w- s Y LSNARSE s wAhaA T ARCHh P
_ Tt oA st st s L TSN Y8 h all OKAY'SE
H® BAahi At > " s 5| {FCNIYS
f .to frame()y s _h _~ w7 ' " {SNRxRS&a o K> Ah S ' h i
oom'h_ fTxkxWwst¥gw Yy Yt A tlYyRFa 7 _ <8 Y A
Lot T AYS>ShY T 0. d PG2QPFNIYSOoYIlYSTU{ltSaq
T AhCh O
o B~ e g9 BA_h<<hs ™ psiL">wA, A O0LKhD
{ .to_csv(filecsvy n' >""~ 18 wAh h B Y Gt >wAT -
B - ha_ h<<hao "o Ll T >wA, AD
ﬂ.tO_jSOﬂ()Y rs _h 7~ w™ s’ _h 1 81 Y >wAaAh -1 > 0 " CB " >wA”
280 ¢h* _h 1 tLAO®
 .to_string)Y 1 ~ . B~ T w o >'h Chch> o h Ah~-h  h
cm o> uth fR233 " s8¢ T _tst s YA <ho

import pandas as pd
import numpy as np

import o

# 00U jelaeeae dwodq Uucsyga Ustring buffer

# mdessgyoal Ushd Series eU lUos¥YilGey Ud Useyd

data = [10, 25, 30, 45, 12, 8, 33, 27, 50, 18]
index_labels =[A,mB,C,D,¥E,F, 6 G, H, T ,J]
s = pd. Series (data , index =index_labels , name=" U U g ¢ 'y)3 U

print ("] } G 9 &Sfries:’" )

print (s)

print ("\n" + "="*60 + "\n")

# 1. .to_list() - z0000) & Uaa g URython
to_list_result = s.to list ()

print ("1..to_list():" )

print (to_list_result )

print ("¢t = & d type (to_list result )

print ("-"*40)

# 2. .to_dict() - zU0U0U0U0; a 02030 giffex -> Usge
to_dict_result = s.to_dict ()
print ("2..to_dict():" )

print (to_dict_result )
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print ("¢t = & d type (to_dict result )
print ("-"*40)

# 3. .to_frame() - zU0U0U0U; & OmataFrame
to_frame_result = s.to_frame ()
print ("3..to_frame():" )

print (to_frame result )
print (" ¢ " éd type (to_frame_result )
( -

print "*40)

# 4. to_csv() - K3 Uo v® ®CSV (U U G Ustring buffer)

# pdesegjyoalU buffer osU 3U aYbaeageU Us CSV ¥d string oc
UjycUaas

csv_buffer = jo . StringlO ()

s.to csv (csv buffer ) # o3 Y(iUs GUes3 buffer

csv_string = csv_buffer . getvalue ()

print ("4..to_csv() ( ¥ d string):" )

print (csv_string )

print ("-"*40)

# Ks3sUasoaUsaUsoayY, eU "UyUeyUyegd ( .6. G¥yad header)
csv_buffer2 = io . StringlO ()

s.to_csv (csv_buffer2 , header =False ) # cc¥vjad o) Usee 83heUUcd

print (" .to_csv(header=False):" )

print (csv_buffer2 . getvalue ()

print ("-"*40)

#5. .to_json() - K3 Uo v BISON string

to_json_result =s.tojson () # ~} 8 U’ 9 aasientz'index’
print ("5..to_json() (orient="index"):"

print (to_json_result )

print ("\'n .to_json(orient="split"):" )

print (s.to_json (orient ='split' )

print ("-"*40)

# 6. .to_string() -1 30 Uy yaOdisiridg( f ¥ & e print)
to_string_result = s.to_string ()

print ("6. .to_string():" )

print (to_string_result )

print ("¢ + = & d type (to_string_result )
print ("-"*40)

# 7. .to_numpy() - z000U0) & UNumPy array
to_numpy_result = s. to_numpy ()
print ("7..to_numpy():" )

print (to_numpy_result )
print ("¢ + = & d type (to_numpy_result ))
print ("-"*40)

print ("\n" + "="*60 + "\n")
print (" Ede Uaxid: Bs eydsliss .to_csv() oaUs t json() 9}
tedUa €636 YUs, UaayY Ui G;c[usse'ssqusU StrlngIO 29 (
GO0beeysU vd $tring
[’@3.16th'h4‘5lj>h 1 " h rs Y rlvh.l‘.l"l ¢ h rts_h_"’“'l (')QELJQ
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3.317p" A, 7 " ¢

.apply(func) n.h" >7"1u A b s.apply(np.sqrt)
.pipe(func) 1. Aw. 8 h <s ' " gpipe(funcl).pipe(func2
.update(other) nA' >w ' _ ' >. s.update(other_series)
.combine(other, func) 1 . A4 _h > > s.combine(other, max)
.combine_first(other) 1 = A4 _h >~ > -
.memory_usage() I Integer
.equals(other) N<B 1,7 ‘ _ ' . Boolean
all() s <& Tt >w Boolean
.any() B~ " hy "™ 8 " Boolean
I>Ah$3-t19.Y rw Yo 1 h I’“ '>W/\BI [-rs‘_" 1B ¢ h ~
J’h’“\“h)j‘“’}(_‘h"$W/\5 ru'_ 'J’Bl cﬁhB\__W n"“h‘j;W‘
h, "> n ¢ ! - CERE "h 092N FE2602 S
TP A LB L T SWALAND
B LT > T <s ' 7 TN A T " hv'y
M® n.h" >0 Ch' B _w re " _ 7 s Ot ALISE Ay €
1 .apply(func)y VR L 1t h YA >8 h >h
AR B Ch*os Tt Y Y {SNRASao
T .pipe(funcy o’ ' " >T 77 _h 1 h AR pShch ety Y
T <<w oAb T ot ! "h o> A" A h<<' D BA_
APLIALISOFdzy OMO PLIALISO Fdzy OH O PLIALISO Fdzy Qo0 d B _ "~
H® 1 AL h> > ¢ht pat>w’ . " gaSNHAY3 g | LIRFGAY 3
nt - 1 <w™" > °_ >" 7 77 > 8 A h b’ 1 A B o> h 47
f .update(other)y [~~~ 7 77 ‘B T hw! tplace) { SNARFAT T - A_ b
h=" waAh h<<” {SNASED BA T h TN Dblb .7 20K
1 .combine(other,funcy [h >~ As* 1+ Y {SNARAS& ¢h' >'nh AR
AW Y [ SNRSa ¥~ ' <wi ¥ aA_N Y v y 8
1 .combine_first(othery & >w* "4~ b>"h<_>h _~ Hod BA T
_‘>" h - _" 18 vq)rl/\h' ' 4L h A ¢ 1 h Ah 1 8
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3.N < B JC‘hg“

" 1 {Validation & Performance)

9 .memory usagey 1~ . <ws ‘' ~ h o&8dSa ¢h_hch>jhas:
">h/\_'¢' '_h/\ 1~ < B Bt > B >B 1 h <h 1 B4 Y >wAh
h<<hve " T T LELYS>SWAL, A 0 ®. O s Ol 0

1 .all()/.any(}

o [~ ®Fffov v~ <hwh, s V¢ NHgS h> 'sATA NN A ¢ NHzZS @
o [~ ®lyeoun ¥~ 'Y _&hw, v GTNUBAM AL Ah ¢ NYzS @
o [h hiedd SHEYTODIEE00 s<wi.s" hA < M

import pandas as pd

import numpy as np

# pde o6 gy jadds o Sesies

s = pd. Series ([ 1, 4, 9, 16, 25], index =['a" , b , ¢ , d , ‘e ],

name="original’ )

s2 = pd. Series ([ 3, 6, 9, 12, 15], index =s['a" , b , ‘¢ , 'd , ‘e ],

name='other’ )

s_with_nan = pd. Series ([ 1, np.nan, 3, np.nan, 5], index =['a" , b , ¢ ,

'd” , 'e'" ], name='with_nan' )

s_fill = pd. Series ([ 10, 20, 30, 40, 50], index =['a" , 'b* , ‘¢ , 'd , 'e 1],

name="fill_source' )

print ("] } G 9 &friess:” )

print (s)

print ("\ nSeries s2:" )

print (s2)

print ("\ nSeries with NaN (s_with_nan):" )

print (s_with_nan ) .

print ("\ nSeries s_fill ( 2 9 Wombine_first):" )

print (s_fill )

print ("\n" + "="*60 + "\n")

# 1. .apply(func) - KGUyeeoe Ggasy¥YyUdadd GU oa¥dU GUesscUas

s_sgrt = s.apply (np.sqrt )
print ("1..apply(np.sqrt):" )
print (s_sqrt )

print ("-"*50)

-jJeagltsurle
add ten (series ):
return  series + 10

# 2. .pipe(func)
def

def multiply_two

return  series

(series ):
* 2

# KGU) ¢ epipee ~ ) 1 Uddd_ten,

OGdUj esoe

Gg3U; Ued Uxrs

¢ U U multiply_two

)

s_piped = s.pipe (add_ten ). pipe ( multiply two )
print ("2. .pipe(add_ten).pipe(multiply_two):"

print (s_piped )

print ("-"*50)
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# 3. .update(other) - K3dey) Waduiim-place( Uy e 8 eballg csah
Series)

print ("3. .update() - Yy93 Uds Usdyyyrad: "
print (s) 5
s_update_source = pd. Series ([ 99, 100], index =['b' , 'd"]) # dUUsde U L GU>s

e 3 8&Uindexb oUd

s. update (s_update_source )

print (" zUU0Y Uds Usdey)rid €U s.update(s _update_source):
print ('s)

print ("-"*50)

# K UsU0Gey ¥y Usg s 290 Usd U heU3Ud eUdhiegd (290 30 ¢
Uy "8  85deys3a)
s = pd. Series ([ 1, 4, 9, 16, 25], index =['a , b, ¢ , 'd , e ]

# 4. .combine(other, func) - EgstgUlehd U Yaood Series eylry G0gs3yY
# Y.6. “UaysegeU Us max oYdU cUioegd

s_combined_max = s.combine (s2, max)

print ("4..combine(s2, max):" )

print (s_combined _max )

# Z£g3 g UdeUngn

s_combined_min = s. combine (s2, min)
print (" .combine(s2, min):" )

print (s_combined_min )

print ("-"*50)

# 5. .combine_first(other) - Ege oady) WadwaN Us ¢ y" AY o o Geries
s_filled = s_with_nan . combine_first (s_fill ) .
print (5. .combine_first(s_fill) ( Gge oe)|Nal g  fsfil)" )

print (s_filled )
print ("-"*50)

# 6. .memory_usage() -z3eedeeUUUaUse b&aStres (G Ubytes)
mem_usage = s. memory_usage ()
print (76 .memory_usage():" , mem_usage, "bytes" )

# zU index=True (" 38U sasoe) "~Ujsaleb¥alUs alUs Us inde
g 8a802aesUs aUs Ud e3eved Uy33 UsUsaUseysrs.
mem_usage_deep = s. memory_usage ( deep=True )

print (" .memory_usage(deep=True):" , mem_usage_deep, "bytes( & Udeep o9 U

object types)" )

print ("-"*50)

# 7. .equals(other) - OaUoced Us Uie Series UasUs alisU (Useyd
s _equal = pd.Series ([ 1, 4, 9, 16, 25], index =s['a" , " , '¢ , 'd , '€ ]

print ("7..equals(s_equal):" , S.equals (s_equal ))

s_not_equal = pd. Series ([ 1, 4, 9, 16, 26], index =['a , b , ¢ , 'd , e ]

print (" .equals(s_not_equal):" , S.equals (s_not_equal ))

print ("-"*50)

# 8. .all() - K 90GUpytiUs True Us haUd 6o Useyd UasUs True
# pd e 96 g} olooleat)Series

bool_series = pd. Series ([ True, True, True, True])

print ("8. Boolean Series [True, True, True, True] .all():" ,
bool_series . all ()

bool_series_false = pd. Series ([ True, False , True])
print (" Boolean Series [True, False, True] .all():" ,
bool_series_false Lall ()

# EFU U)yosadedqUsoafh Series, Ues 0 dUvry UaUUs False, UU Yaal
num_series = pd. Series ([ 1, 2, 3, 4]

print (" ] + o de d Usere§[1,2,3,4] .all():" , hum_series . all ()

num_series_zero = pd. Series ([ 1, 2, 0, 4]
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print (" ] } o de d USere§[1,2,0,4] .all():" , hum_series_zero . all ()
print ("-"*50)

#9. .any() - K s0UypyiUs True Us Uesga¥YestlUss egalU Usee Uas3U
print ("9. Boolean Series [False, False, False] .any():" , pd. Series ([ False ,

False , False ]). any())

print (" Boolean Series [False, True, False] .any():" , pd. Series ([ False ,

True , False ]). any())

print (" ] } o de d USere§[0,0,0] .any():" , pd. Series ([ 0, 0, 0]). any())

print (" | + o de d USere§[0,1,0] .any():" , pd. Series ([ 0, 1, 0]). any()

print ("-"*50)

[’@.3.17Y‘|'h'h1'5">h rs ‘L LA J'hJ""“">W/\BI [5'_“\’1’5] ¢ ht
3_3_18J”/\h¢hl r"'/\_/\J‘h’h>w_’+/\J‘h15"5|

axis wv > Aah <8 0Ofindex’ s.sum(axis=0)

skipna [hoh<e | True/False s.sum(skipna=True)

level n- "~ ¥ 17 -indéx! Integer s.sum(level=0)

inplace J © ' 7 ' TruelFalse s.fillna(0, inplace=True)

ascending v ‘' '~ AT ' h kh True/False s.sort values(ascending=Tru

[’ A bhZ3P0OY Jhoh>s 7" oA BN L LA

B<“C<' AT >8 ' A ThaAh_ Y>> hpg i hOAU Stw vy RT BTSSR SE
E<wie Y AT o o>t w ST A T >Sw Ty T e A T >
" ‘>’ s g T ST chfrYooyY At A hEC st h ¢h

~

l.axiscs wVv ™ Ah

1 .Qerieg ~ hv ah s Ah* 1A ThA_h g 6" UAYRSEUOD
~h " h >8 oY h " I A B h B vh?*® B t'C h ' > h A e * F
e h oY >hy ‘ h 1A B ¢ h f >" ¢ . A I~ h >>_ A "
2.skipnacce npn*h.s > """ A [ BA_-A
5 mor - hhs>E 7Y Che~ " yB* haA ~° *~ h > ¢~ -
1 skipna=True (Default){ ~ t Il yRlI& -~ "< 4 ys* _~ h~Y wgs  >h
“ho v Csw o
1 skipnazFaIseB/\ T h Bt wo ¢ h w A h bl b2 7 h =" wct
blb® n > Abh* 7" > " haA ‘“wce*'  Ah s ht T
3.inplace¢r = A" > B<<has ™ " BA_’ 17 h YT
i " s> Ah* >th h- = R S S - h " h>w v
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1 inplace=False (Defaultfe >w* ~ 4+~ 8 AWLCSNWS &P [f"Ahh " [ "¢ >SwAas

1 inplace=True:e h <<has " shh¥ >y sh hn - ¢ [ SGNRASHE ©¢h
-0 Tw, st 2T h b2y S0

1.>1 "@E<tyY" > .Y AYyLXFOSIe¢NHzS _ s’ Aas* Ah SCh _hoa

[T _t>h_hr o w0ty 3T AGFALEYIEONOD

4.ascendinggce h_s AT S hviAar > T

oot >Y T R s Y F2 NI YO fdzSa Sht &2
¢ Trueg™" _ 7 >"¢7 " 8" M0 " >s1h< 8T R

f Falseg~ " _~ >l h< B FOH_~ > 87T om

1 b5.levelgf ™ <~ ° ~ (Multivindex)

s_ha wah fSNASE w.s' ~h-h~ha, h~' wah AYyRSE o6's5s "

AN vy gt B -y vy B - T ‘ h 1 AB ! - h v' ® m'

Zr"/\hrlz >—VIB>I Ah y‘_"‘B'I -"‘Ihh¢\fr‘>h >|Av \_v

import pandas as pd
import numpy as np

# pd e o6 g)3emed & UMultindex
index = pd. Multiindex . from_tuples ([( ‘A", 1), (A", 2), (B , 1), (B , 2),
(B, 3
names=[ ‘group’ , ‘'sub’ ])
data = [10, 20, 30, 40, 50]
s_multi = pd. Series (data, index =index , name='values' )

print ("Series & UMultiindex:" )
print (s_multi )
print ("\n" + "="*60 + "\n")

# 1. axis - 0363U0d aUsUegyoalUd (efh3e axis=0 299U Series)
print ("1. axis ( e h 3 axis=0):" )

print ("s_multi.sum(axis=0):" , S_multi . sum( axis =0))

print (" c

print ("

tdelUi 3bBaPaakis:" , s_multi .sum()
- *40)

# 2. skipna - 8Uy ¥o UblaNg

s_with_nan = pd. Series ([ 1, 2, np.nan, 4, 5])

print ("2. skipna - Series & UNaN:")

print (s_with_nan )

print ("sum() skipna=True (default):" , S_with_nan . sum())
print ("sum() skipna=False:" , S_with_nan . sum(skipna =False ))
print ("-"*40)

# 3. level - Egs¥Ydyeastdd Usy U a Ute (eyly g
print  ("3. level - Eg3aYdyestd UsyY U a U

print ("s_multi.groupby(level='group’).sum():" )

print (s_multi . groupby (level ='group’ ). sum())
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print ("\ ns_multi.groupby(level=0).mean():"
print (s_multi . groupby (level =0). mean())
print ("-"*40)

# 4. inplace - ¢1 8 8 @ dnd place
s_inplace = pd. Series ([ 1, np.nan, 3,
print ("4. inplace - Y} 98  filna"
print (s_inplace )

s_inplace .fillna (0, inplace

=True )

np. nan, 5])

print ("z U0 ® " Fillna(0, inplace=True):" )
print (s_inplace )
print ("-"*40)
# 5. ascending - U393 heltlisde giidlas egaU
s_unsorted = pd.Series ([ 3, 1, 4, 2, 5], index =['¢ , a , 'd , b ,
print ("5. ascending - sort_values(ascending=True):" )
print (s_unsorted . sort values (ascending =True))
print ("\n sort_values(ascending=False):"
print (s_unsorted . sort values (ascending =False ))
print ("-"*40)
[ @318y [h his ' >h a [noon I A s LA
33198 < S <' L. >wWAY [h L8 1 >h ' 1 ¥
l" - 1 h >>h 1 . B B_h' _h‘ v A
s > A h 't AY >h - ¥ /\_" S T _'_h ¢ h ~
K" <5‘_" 1B e - Yt B _" 1 h
113V {ErB paBonafayraer JIryy{my O{ SNASA

1' J‘ oY Y 6 ¢ - 7 v ¢ A ~ ~

2- n t 3 . ] - v A ) v

3- n t h 1 h n - ~ A _ v

4. r h ~ h _ h ! - A A

5 1. A< ¢ hy - A LA

6. [PV AT > ! - v A A

7- B - v LU 74 1 h ~

8. u' _ ' h = 8

9. NV T L7
import pandas as pd
import  os
class ProductManager :

def _init  (self ): 3 .

# mdeossgyoal aU313 Series 99U avydU
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self . names = pd. Series (], dtype ='object’ , name='Vy 3 g &)U
self . quantities = pd. Series ([], dtype ='nt64" , name='"Ye 0 fH UgUU
self . prices = pd. Series ([], dtype ='float64’ , hame="¢ s ¢ p
def display_menu (self ):
"t KelGYsoald eUsei U sagoL 3" "™
print ("\n" + "=" *50)
print ("E3IFELz] opt)] j ALALEEZE UBABRB?¢q? (Series)”
print ("=" *50)
print (" 1. Yyeddead "yeyhasUesd"
print (" 2. mohydyrlid "yeyhsUsd:"
print (" 3. @oUosy UlGe "yeyhsUesd:"
print (" 4. 7U0UyaUOUGd H1eyhsUrs
print ("5. EKgseaesee UszaUlU) jeyhsUrs
print (" 6. ¢Uszss3hedid )yeyhasUxs"
print (" 7. | edeaUgtdd U Uyeclac"
print (" 8. uhyUxadd U f UyeUas’
print (" 9. OszB8)lised
print ("=" *50)
def add product (self ):
"""Yyeldead 3yeg ~JeyhsUesgdg"""
print ("\n-—- YABEU¢T¢ ?2KB3 UABRBI?EBE
name = input (" ot G 00 RH3eeU | & wtfipg O d:
# OaUoeced U3z g ¥yeUs evid Ue "~ jaeyhs
if not self .names. empty and name in self . names. values :
print (f "6 "~ jJeyfh3 '{name}' g ¥YyceUs weid) aUd byYld
return
# KolGUoxyoe “~e0hRUJUUJ
while  True :
try :
quantity = int (input ("ot G UUs & f U QP
if quantity < 0:
print ("¢ “~eadhUqQUU "~y Us 30U UasUs)dUUsahg U
continue
break
except ValueError
print ("YU} Us Wl Yo U g Ug s dit)h
# Ko 0 Uo oo e d
while  True :
try :
price = float (input ("ot G Ulds &t )
if price < O:
print ("¢ Usece ~ ¥y Us 30U UasUs dUUsoahd U sde
continue
break
except ValueError :
print ("8U} Uos Whetl Yo W g jUg o dit )
# 9 e 0 d eialdseries
self . names = pd. concat ([ self . names, pd. Series ([ name])],
ignore_index  =True )

self . quantities

= pd. concat ([ self .quantities

pd. Series ([ quantity
self . prices
ignore_index  =True )

D1, ignore_index

=True )

= pd. concat ([ self . prices

pd. Series ([ price ])],
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print (f"¢e “j3eyfhs '{name}' “"jedfyddalU U sUgeuL dg!"

def edit_product (self ):
""" pofhydyid g YyeesaUsed “jyeyhsUsg" "™
if self .names. empty :
print (" U3 g ¥yeegs3 3 eyhsl00 a0d) byadd ullceeysys!
return

print ("\n--- @t BAUQREYBRB? ¢B'B
self . show_products ()

product name = input ("ot G UB e e’ Uy s yhatletfiohy dxdd
"). strip ()

if product name not in self . names. values :
print (f"¢e “~jJeyfhs '{product _namg}' uGUs byyddaU!"
return

# Kijp Udd Ueg uUaaUd Usg “"jyeyhsUsd
product_index = self . names[ self . names == product_name ]. index [ 0]

print (" \ngyyee3UU GUesosecUaU 290 ' {)product _name}"
print (f' ¥e & h Uddel) .quantities .iloc [product_ index 1}')
print (f' € o & gself . prices .iloc [product index ]: . 2f}) a"
# K osaesoe ~Ulaeg o290 tehydxid
print ("\nges dyaUOUU 30 dse)ydcalCU; "
print ("L. Ye G hUYUU
print ("2. ¢o9¢'Pp
print ("3. FUs UU )it @
choice = input (" A" 926 2-8):"( ). strip ()
if choice == '1" or choice == '3
while  True :
try : . o
new_quantity = int (input ("? ¥y U & 0 f Ud U

if  new_quantity <0 ) . ) o
print ("¢ “~eUARUqUU "~y Us 3U UasaUs dUUsasfc

Uy sde ppd! "
continue

self . quantities .iloc [ product _index ] = new_quantity
break

except ValueError
print ("YU} Us Ul Yo B g Ug s dit )

if choice == "2 or choice == '3
while  True :

try
new_price = float (input ("?y Ws b))
if new_price < O:
print ("¢ Usege "~y Us 30U UasUs dUUsafhd Uy ¢
continue
self . prices .iloc [product index ] = new_price
break
except ValueError
print ("6U} Uos Whetll Yo W g jUg o d't )

print (f"¢e8 “~jJeyfhs '{product _name}' Us)eUjirddalU U s

def delete_product (self ):
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if self .names. empty : o ;
print (" U3 g ¥yeegs 3 eyhslU00 a0d) byadd ullceceysya!
return

print ("\n— ot 0AJHINBRB? ¢BH
self . show_products ()

product_ name = input ("ot G UB e e’ Uy s yhasetfioUoy Ulie
"). strip ()
if product name not in self . names. values : .

print (f"¢e “~jpeyhs '{product _namd}' uUUs byyddaU! "
return

# Kijp0add Ueg UUasaUd Usg “jyeyhsUad

product_index = self . names| self . names == product name ]. index [ O]

# K obUbUaxid tsUoy Uled ) ) § 3

confrm = input (f " AaGUU Gaosegyed HUs dyaUOUU 30 usUoy Yy
"{product _name} ' ; [ stps /()h ower ()

if confirm == '3 U'sor confirm == "'3":

# o Uo j W v o W USeries
self . names =
self . names. drop ( product_index ). reset_index (drop =True )
self . quantities =
self . quantities . drop (product_index ). reset index (drop =True)
self . prices =
self . prices . drop (product_index ). reset_index (drop =True)

print (f"¢e “~jJeyfhs '{product _name}' UdUosy¥YlidaU 0O
else :
print ("¢ UoUoy UlGe Us)hgjtddal. "

def show_products (self ):

if self . Names. empty : o ; )
print (" U3 g  ¥yJeegs3 "~ JeyhaUU GUd) byld UGUlUeey3¥3!
return

print ("\n--- T ¢ E¢) Eg CYABRB?¢q?

print (f{ ' ] / j<4}{ ' y36e<@0}{ ' Be0hUKIOM ' ¢ o e:x10}
{" Ei 3 c=12}" )

print ("-" * 60)

for i in range (len (self .names)):
total = self .quantites .iloc [i] * self .prices .iloc [i]
print (f'{i +1:<4}{self . hames. iloc [i]:<20}
{self . quantities .iloc [i]:<10}{self . prices .iloc [i]:<10.2f} {total:<12.2f}" )

def total value (self ):

if self .names. empty : o B
print (" U3 g ¥jyeegs 3 eyhsU00 a0d) byadd ullseeysya!
return

total_value = (self . quantities * gself . prices ). sum()

print (f"\n--- E3I?Bst¥¢ | 2t] BABRB?¢q?
print (" EgseadlsexlU {total _valug:.2f} a"
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#)3UagUs8peglalid
print ("\n 3 Uag U')s Y

for i in range (len (self . names)):
product_total = self .quantities .iloc [i] * self .prices .iloc [i]
print (f{self .names.iloc [i]}: {product total: :.2f} a"

def sort products  (self ):
""" ¢ U3z 93 fediady h3"Uys
if self .names. empty :
print (" U3 g ¥yeegs3 3 eyhsl00 a0d) byadd ullceceysys!

return
print ("\n-—- @] 2 £ ?BZY/HERRB? ¢-q")
print (" 1. ¢gUsss3heddd a2U00Y A3)eeU (UiszesglU)"
print (" 2. ¢Uszss3heddd aUUY H39dgeU (GdaseglU)™"
print (" 3. ¢Uss3shedidd aUUY "esufpHUdUU (Ui zegtU)"
print (" 4. ¢Uszss3hedqid aUUY "e0AhPJUU (Gdasegdl)
print ("5. ¢Usssheddd aU0UY Upece (Uiszegual)"
print ("6. ¢gUsssfheddd aU0UY Us)ee (GdassegualU)"
choice = input (" A" 9 a8 2-®):"( ) strip ()
# @deossg)oalU " jelryyo3ei DataFrame 295U UUssshedid
temp_df = pd. DataFrame ({

"V 3 6 t:Uself . names,

"Ye 0h UdUself .quantities

"# o ¢ e self .prices
D
sorting_ optlons = {

1" : ('y 36 E,UTrue),

2" ('V 36 &,UFalse ),

'3 ('Y 0 f Uq Ule),

‘4 ('Y R Uq Uralse ),

154 ("¢ osc e True),

'6' ("¢ 9¢p False)
}
if choice in sorting_options

column , ascending = sorting_options [ choice ]

temp_df = temp_df . sort_values (by=column,

ascending =ascending ). reset_index (drop =True )

([ex)
[enlq

# Ksdeyyrvrdd Uxs Series U UU UUszss3eedeysU u
self .names = temp df ['V 3 ¢ £]U

self . quantities = temp df ['Ye G hUJUU

self .prices =temp df ['¢ 9 ¢ P

print (f* ¢ U j 6 y fh 30 93 6 ¢ e dddUFEolumn}{ Ui 36 ¢ fu
ascending else ' d a3 c'gaiids )"Y)
self . show_products ()
else :

print ("zdyoegd s adge

def save to file (self ):
mvv) "gdealgld utUteeysys GU UjycUae oaUseysasg" " "
if self .names. empty :
print (" U3 g ¥jyeeg3 ullieeysU 9sU U edealUgidd!"
return
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flename = input (" ot G U0 Hs3eeU UyecUaesg 95U U edealUgidd (-
products.txt): " ). strip ()

if not filename

filename = "products.ixt”
try :
# @deoeg)oal DataFrame “~jJel¥);93Y 09U U edealUgi
temp_df = pd. DataFrame ({
"V 3 6 t:Uself . names,
‘Y 0h Ud Uself .quantites
"# 9 ¢ e self .prices
D
# | "edealUgid U ovtuos®ceisddUaaddsdosi d cUj Usaley (
temp_df .to _csv (filename , index =False , encoding ='utf -8")
print (f " ¢U UGUUesey3U U sddoali UdaUs U sUgecit d GUe U
{filename}'!" )

except Exception as e:
print (f"EGYeoeoWU®WdsU edeas Kg'hd)

def load_from_file (self ):
‘afy Uxad uU

e ey3arxsa U h UycUae oaUseyszasg"""
flename = input (" oL G

ua
00 hseeU UjycUaesg pstip ®hy Uxdd:

if not os.path .exists (filename ):
print (f "¢ UjeUae '{filename}) UUs byyddal!"
return

try :

# 0y Uxad U ovilioeB8 oeefitfobfBboascgid cUy UsalUey Ud
temp_df = pd.read csv (filename , encoding ='utf -8")
# OeaUoeced hHUs Us UjcUas yeUs Usd GrxaUyd GUeaU
expected columns =['y3cet,U BeihUdUEscep
if all (col in temp_df .columns for col in expected_columns ):

self .names = temp df ['V 2 ¢ £]U

self . quantities = temp_df [' e 0 f U'd.Uastype ('int64" )

self .prices = temp_df ['¢ o ¢ b astype ('float64’ )

print (f " ¢U0 GOUeeysU Gey UiddalUs U sUget d

c
=
C

{filename}'!" ) B 5 o
print (f " 06} UL ddo WUsself { hames)} ~j eyh3auu. "
else :
print (" ¢6 UjcUase UU3s yecUs Ud) GraUe ey le! "

except Exception as e: ~
print (" EldYeooWUWdGh) Uxfely )

def get_products_count (self ): ) i )
"t K" e0U)yyiUs Ues Uyosdeh U¥s “jpeyhsUxs™""
return len (self . names)

def run(self ). ) ) o

"t TiypeU afJeUGVg”;aoU”UGg 348243 YeeUUsd" " "

print (" TUat d ©) dUUOU GUe EKFi aUdeU @woUcUa)sldd Yjyeyhs
)

Edition)!"
while  True :
self . display_menu () B B .
choice = input ("A 9 ay 3k Us g (d-OP" ). stip ()
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if

elif
elif
elif
elif
elif
elif
elif
elif

] 30ag! "

choice == '1' :

self . add_product ()
choice == "2' :
self . edit product ()
choice :
self . delete_product ()
choice :
self . show_products ()
choice S5

self . total value ()
choice :
self . sort_products ()
choice :
self . save_to_file 0
choice :
self . load_from_file 0
choice :

print ("AgGU.J st Usi g U

break

else :

# KoUyaUu
if _ name__

print (" z d

d Ueg
" main__"

manager = ProductManager ()

manager . run

34. [ <h
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[° S5FGFCNIYS “s Am: * >t 1 5" A h3RKEY 4yl feana ¢

<7 oA <t T oA " H
n- "> "' >"' " s <’ hitps:/partidas.pydata.org/docstreference/frame.htmi
i"/\ ¢ _ 1 " ¢h _' ~h ~haso " h ¥ >"”5’_5 A h _"/\j’ts’

https://colab.research.google.com/drive/1Yu8rEILOVIR5N2kilZDDK2BGBARLpp=sharing

DataFrame

row

column

rl’(."3_4.11<B/\h'h’h‘ h > B/\" J’<h“"’\ nu,{">W/\‘/\

341.p' >" " a1 h g owhtow <YLY s

rh_h> ¢ hys' wWARF [ LIRO5FGE
pd.DataFrame() L h T LT > w wdBAAh gz Um"* .
<sv'¢hy <7 B [25, 30]})
v - AB L8 L7 > df=
pd.read_csv() ho s> [ {+ ¢h" LJRONBIFIRpOaAFOU
DataFrame. csv')
v - A8 454‘>'dfv e as s oAl
pd.read_excel() h L8 9EOSE @ LIRONB+F RYSEOSH
. OEf aEUVL
. . rs _h _~w~s* wAaA* 8 pdjson_normalize(api_respc
pd.json_normalize() 6 WAh B~ sy~ nsef'key])
LL|h 6 Wl 14 _
f<t T
n>."n"Aa CE > h
Tt T h _ . dfinfo()
. To>T 87t <h > h AT > Qutput: Rangelndex: -
LY TAT>h LA * _ ' < - A entries, 0 to 3, Data column
> EA_A _ " >- A ¢ (total 5 columns)...
181 >WA, A ORGE LI
N w, st ,‘h>df.hefad(10), .
df.head(n) v BIGFCNIYS 6 h dzu LJdzu Y 0

17 h >>w |
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https://pandas.pydata.org/docs/reference/frame.html
https://colab.research.google.com/drive/1Yu8rEIL0V9R5N2kiIZDDK2B0bAcLp-P5?usp=sharing

n-"' . w, s df.tail()

df.tail(n) _ 8 <E nihhes>w hdzi LddzGY o7 °
5 GFCNIYYS 6 "8 1~ h>s>w |
n~" " > _ w,s" wah dfshape

df.shape _+ AN 1 7 h>>_ A ©h " Qutput: (100, 5)

n-' o w, s . . df.columns
df.columns S ’ T, Output: Index(s A ™ '>
h o .
o A 2L AL - S < 'F, dtype="object’)
- W . df.index
df.index Jr1 h - = ", . - *Output: Rangelndex(start=C
>>_ A 0 B
- : stop=2, step=1)*
N~ w, ke _vdf.dtypfesv _ N
df.dtypes L1 swA. A 1 th ¢ Qutput.s A 7 pbject, <
int64
oo vt . dfsh
PR A LT .shape
. E h
df.shape h5 I u I C NJ Y§ . 0 . Output: (100, 5)
> B <_- AD
. n-"" > _ w, s’ _ A dfsize
SieSirS Y .8’ .A ° _* 5 Output 500
-t Tw Bt ' .

df.memory_usage() glh Coy Y 6" df.memory_usage()
n<wi .s' hn _ 7 5 df.empty

EEERY 08~ " True' Faksé. Output: False
nooL v " df. sample(3)

. W . df.sample
‘h h _ h p ,

df.sample(n) LS hdzii LddzG Y o _ .
DataFrame.

JOARZARY w4 o th o opts>t Yo cach g oght ot ow <
aw' 1T T L h s YT h At ACCOAYEALISOGAZY O B AT

_h T h j " >h h C K ¢ h ‘& LINEP2SOGY R LW AT

M® n" “hs . 0" psLY>wAa. A 65101 LyaSadazyo

& tlyRIFa s ah' s vh' s " Ch s wg' o © v an
1 pd.DataFramey v’ ' > ' >~ *ts’ h* ¢ T2 1t h e
RAOQGAZ2YFNBOD® n’  Ah . 7"> "> 1 h ({(SadGAay3
1 pdread csv() &pd.read_exce) s hHhi h ™ " <*hy s H ' 8" ha, .
sCANC T AT T T T sy s Y NBF Ry S
1 pd.json_normalizely ~NANM bH¢ " Lt h>hA "“hHd BA 17 <
T’ T <Y¢h W{hb oySaduSRoz Nh_ _" ' >wt Yy
Pt AT AR s T T e Tt e 22100

HCD n]’llJ"" rh rh éL)f)\l]f\lf tNS@}\SéO

~ - -

r.<rl . , Bt h 1 B 1 >W/\hz w - B ¢ A h 1 B "

1 dfhead(n)/dftailny (h . " "> Y > " hA_h 4 toh
tthjh> vt chA S, h ¢h' - W<~ .
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1 df.sampleny [ "<, ~'>hA_ "¢ H [T<<w 77w o hogp LT >
h AL ~ B N A h -, "3 ' < B Yot 1 Ah > Cug N W o<

akYLX $60 . 4 As' >'h Tt ha_ T T e

oq)rs_h{ts{ >w A h 9 n >

rl{_ B<WJLV‘>B _'/\ b‘JB’hb ¢ h _ >w15“’| _"‘ 51 {

q dfinfoQy 1., * ~ T .7t stoswE T P T <wes T >
L./ >Aa">' ¢h_hah<c A Y 5FGFCNFYSO®
2. A - h " Missing Values (Nulls).
3.7, ., .. AL T>wA.A 67 DP. P hA >thHh >SS >

"datetime").

q dfshape&dfsiz¢ [~ . ~ _' 4th, Yo hH [T FAKFLIS s
Co"<¥ 0T sBA- 7 &AATS _ A > AT <O h =t > B <

7 dfdtypesy v " "> ' _haA fw<s® Ah hTYSYA_TE' > ' AT
e R

ne n"hos’” 7" pA">" g n<w!

¥ df.memory usagey BA + 7 <8 8B*  >8 >81h<h L BLT>SWADL G,
O N 2 L S S W S S e R - B I
OFGS3az2NBET * . " " >A">' " w, ' ¢h _ he¢' " _hg

¢ dfemptyy v°' "> "t h* ¢ > ¥ h Y >h **>Y
B~ s veE 1 h > hy s<cwi s h A M 5 GFCNJIYS w. s )

import pandas as pd
import numpy as np
import  json

import  tempfile
import 0s

1. op¢gztEtBIADGL) Dat aFr ame

H H

# 1.1 @pdesesgjoal DataFrame U i aUsssfh (dict) eU aall
print (" 1.1 mdeseseg)oaU DataFrgme U aUszsah"
data_dict = {

‘Name' : ['Anna’ , 'George' , 'Maria’ , 'Nikos' ],

'‘Age' : [25, 30, 28, 35],

'City' : ['Athens' , 'Thessaloniki' , 'Patras’ , 'Heraklion’ ]
}
df_from_dict = pd. DataFrame ( data_dict )

print (df _from_dict )
print ("\n" + "-"*50)

# 1.2 opdesegjoalU DataFrame U f U;OGLOJGG csv. .
# @deoseseg) oaeieU y3UV'JGﬁTJ93f] Uy eUae CSV o9s95U U altUszd
print (" 1. 2 @deoseg)oaU DataFrame) U h UycUaes CSV"
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with tempfile . NamedTemporaryFile (mode='w' , suffix ='.csv' , delete =False ,
encoding ='utf -8') as tmp_csv :
tmp_csv . write ("Name,Age,City \n")
tmp_csv . write ("Eleni,22,Volos \n")
(

tmp_csv . write ("Dimitris,27,Chania \n")
tmp_csv . write ("Sofia,24,Larisa \n")
tmp_csv_path = tmp_csv . name

# 0h) UxWagcsV a UDataFrame
df from_csv = pd.read csv (tmp_csv_path )
print (df from_csv )

# @oUoj UGe "~ jelryo3e6i UjcUasg
os. unlink (tmp_csv_path )
print ("\n" + "-"*50)

#1.3 opqsseg;DamFUame U HU} 6 U dxcel

# | " UsUUaUU>s q UooaUUYGUUGd Udd boabaessdesadd openpyx €
# mdeossgyo6ielU y3U “jelryo3h UyeUase Excel 295U U auUsa
print ("1.3 o@dessgyoalU DataFrame W' h UyeUas Excel "
# 0GoU 30 U eiosgel Uds “~jUoeUUsse Uooy UlGe U Excel (
babassdeald),
# U oY UGUacsegeU Uds UsUsae oaUs GeeasYesaegelU. |3 dyaUl
UooaUUUGUeGUU openpyxl .
# Yyeleecarlid: Udesesgjoeiel y3U €90} ) DataFrame oaUs [
"380¥y93Y GU Excel .
# 13 w03 yelOUU UVUoaUUUGUdeysas Ues openpyxl, d U edesaUgt
Ud s Oya Uxad,
# U a1 d UoaUg 138gelU Uds UsUseae crvrjad 30U Uds UsaUUayilac
try :

with  tempfile . NamedTemporaryFile (suffix ='xIsx' , delete =False ) as
tmp_xIsx

tmp_xlIsx_path = tmp_xIsx . name

# | "edesaUgtd Usg "~jedosieUszesg df from_dict GU Exce

df_from_dict .to_excel (tmp_xlsx_path , index =False , engine ='openpyx!' )

# ) 3 Yo 3 vUisdExcel

df_from_excel = pd. read_excel (tmp_xIsx_path , engine ='openpyxl’ )

print (df_from_excel )

os. unlink (tmp_xIsx_path )
except ImportError

print ("¢ bobaosae dopenpyxl U
read_excel “~UyUpUa 00

print ("tGsU 30U Ue UsU
print ("\n" + "-"*50)

#1.4 ode 96 g )Damfdame U’ fysdl"JU&ON(normallze)
print ("1.4 qoqgseg;DataFUame U’ f]y«stl.JSSaONs Updjson normallze" )
# BYU; YuUsoeU y3dUUesg JSON (GUs U y¥s3Udad U K API)

nested_json = {
'status’ . 'success'
‘data’ @ |
{'id" : 1, 'name' : 'ProductA' , 'details' : {'price’ : 100, 'stock'
501},
{'id" : 2, 'name' : 'Product B' , 'details’ : {'price’ : 200, 'stock’
301},
{'id" : 3, 'name' : 'Product C' , 'details’ : {'price’ : 150, ’'stock’
0}}
]
}

o
o]
=
o]
()]
C
(O]
(o)
C
C
g
(@
—
@
@
Co
(ex)
(@)
@]
Co
i
(@]

# Kz Uovoe Usg "~ Uliasg
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df _normalized = pd. json_normalize  (nested json ['data’ ])
print (df normalized )
print ("\n" + "-"*50)

#

#
#
# 3ieU ysU “98 UsaUs jelvr UgUsah
np.random.seed(42) # 95U U3 U Uy UovrosehUdqUU
df demo = pd. DataFrame ({

‘A" : np.random. randn ( 100),
np. random. randint (0, 100, 100),
np. random. choice ([ X' , 'Y' , 'Z' ], 100),
pd. date_range ('2023 -01-01', periods =100, freq =D' )

gqw>

)

2. ) ELtTAKE toptBEg¢ggAE T)t Ys¢é¢ANBUBALAE Dat aFr ame

Dat aFr ame

# KolOUovoe egUjsots aUsit3s Useis 29U “ady UqUU

df demo.loc [5, 'A" ] = np.nan
df_demo . loc [ 10, 'B' ] np. nan
df_demo . loc [ 15, 'C' ] np. nan

print (" 2. ) ELtTAE tptBEg¢EeEgAE T)t Us¢ABUBALKE"

print ("DataFramedf demo( ;1 UBc¢gp ) Ue 9% Y
print (df _demo . head ())
print ("\n" + "-"*50)

# 2.1 df.info() - Egsae Usoae "~ Upsoy Ule

print ("2.1 df.info() - Egse Usoae "~ U)soy Ule"
df_demo . info ()

print ("\n" + "-"*50)

# 2.2 df.head(n) -8, 100d n o23U0Ueeyd (38U sa0e
print ("2.2 df.head(3) - Y, 1 00d 3 opUeeyd"

print (df_demo . head ( 3))

print ("\n" + "-"*50)

# 2.3 df.tail(n) - ¢Ua0gUUalUd n o3 Ueeyd (°

print  ("2.3 df.tail(3) - ¢UaUgUUaUd 3 )y Ueeyd

print (df_demo . tail (3))

print ("\n" + "-"*50)

# 2.4 df.shape - poUGUyaUsd DataFrame (o) Ueeyd,
print ("2.4 df.shape - o UaUya)Usgd"

print (") 1 adehd o) Uset 3 g Udf deind dshapes): "
print ("\n" + "-"*50)

# 2.5 df.columns - B3sheUOUU GUdaL 3

print ("2.5 df.columns - B3fheUOUU GYPdorL 3

print (df _demo . columns )

print ("\n" + "-"*50)

# 2.6 df.index - KUsoayUUd o3 Ueeit s (Ugy OU0eyss)
print ("2.6 df.index - KUsayUUJd opUecet 3"

print (df demo . index )

print ("\n" + "-"*50)

# 2.7 df.dtypes - ¢gi "85 UUUeeysys Usy GUead
print ("2.7 df.dtypes - ¢i 89 ulue)eysrs

print (df demo . dtypes )
print ("\n" + "-"*50)

GdU0eald)
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# 2.8 df.size - Fgsseasafhd Ujysdehd GUsscUars

print ("2.8 df.size - Eg3seaesafhd Uysdehd) GUsscUavxs"

print ("zyoUded (o) Ueeyd ,*df dethe ssidef)

print ("\n" + "-"*50)

# 2.9 df. memory_usage() -jyedd e3eedd Usy GUead (GU bytes)
print ("2.9 df.memory_usage() -jyeldd e3eedd UsyY adUead (bytes)"
print (df_demo . memory_usage ())

print ("\n" + "-"*50)

# 2.10 df.empty - OaUoeced Us Ue DataFrame Uas3Us aUsh

print ("2.10 df.empty - OaUoced Us Ua3Us aUszfh"

print ("¢ e df demo Ua 3 UssU 3y, df demo . empty) 3
# @deoeg)oal aUsei DataFrame 209U U atUsadg

empty_df = pd. DataFrame () . .

print (" ¢¢e¢ empty df Ua3 @mptyadf zempty)

print ("\n" + "-"*50)

# 2.11 df.sample(n) - #gcUae GUaoeU n oy Ueel 3

print ("2.11 df.sample(5) - ¢geUae UUaoeU 5 o) Uegetl 3"

print (df_demo . sample (5))

print ("\n" + "-"*50)

print ("¢yaed ~162) VNeeUUsd. "

[ @41y [h " hyis 0 >h A s L, A 2 "h pr>tY T h g oyhttow [ <

342.p' >" 7 7“1 h B5FGFCN}rYSa ho' T AhSE  pdzYt @

€& ' >"' DatdFrameh - ' © "NumPy® b dzY't e I NNJ e av h =" _ 8<s8”’
A" T sw AT ¢ h° h'“{"_“i‘“ _""’ B ' Y h 1,

LJI)flv?léZ 5¢>5_h<<5">5/\' _' ‘_5/\" B/\“>h_“' > B

OYRINNI B0 & Ah' sA™ 107" Ars h” 3WA A TS > 7 60

5FFCNYYSs >¢ _ ' A LIYRFA Abh 7Y w s h_ " >h _h

602ftdzvy ylFYSao ha 1A “7 0 Y A 7t e B ' 4

‘B/\h"h_h",{vB{V>W/\h ""W""/\_h‘ h = " >h">h_'¢w

_'/\hc,/\" JBAAII_’124 _ ;h)./\h’l‘>_l\¢)

e i h>o e N /\_hv' 1 " h _' >B_h_""" B A - Ah ¢h

¢ h _h ¢ epd.DataFrdme(array) ' arrays ° Ah woAh L h T B

_'/\‘B”‘_“'z"‘ I 7 h >s>w _" "/\hChJ’/\"/\_h‘

B A _ _" Ty BT Y B I Sw AT B ’5_""“ I~ h >>_ A B ' Ah*

h " >h _hy ks U mdl LI YRE & £ h o s A o0 4

s vh > h<’”y YA h et h =+ ¥ A1 >SB 1 h <« - Ah C g

import pandas as pd
import numpy as np

¢)

# pdeoegy)ipailioydUUdsgNimPye UUgcUaclyd de i o
aUgU3 e 3 xwadldllUzsee

array = np.random.randn (4, 3) #4 o) Ueg¥ daUe
print ("Ya 3 Ua NuhPy:")
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print (array )

# z 000U, & OmataFrame ( “ j 8 U~ 5 & U dirglex3 B U scolumns)
df = pd. DataFrame (array )
print ("\ nDataFrame U~ fNumPy array:" )

print (df) .

print ("¢t " eU U 8 ¢ ¥"3,¥vdf . dtypes )

[ ®42y [h o hyis o >h ot h gt >t Y T 5 {FECNIYSAE hT T A Y
[hoh_ "~ 5 GFCNFYS €< flgad " " s _ 7 " b @IREAIS | NN & @
AT >h ot ChaA b " >h b gpdgy gmUI guHyo

m'h >8 1 h <« _s" “h " A" h ¥ >- Y Y A AN ¥ t _V A '
B T Y 1 " h>s>_ A ();\yrqgi;() ¢ h A o tt>t T T hy

# DataFrame ¢ Ug ) o 0 ¢ ycoluthns o U sindex

columns = ['A", 'B", 'C']_ ) .

index =["' 0o0) Uegege'ld) Ueege'20) Ueege'3) Ueeged'

df named = pd. DataFrgme (array , columns =columns , index =index )

print ("DataFrame € Ug | 9 0 € yceluhns o U aindex:" )

print (df_named )

[ hoh "t 't Cindexs T _ 7 VYabefFbased™ © ° " i, h.. df named.locf ~ h Xp "

L Wy ¥.* Series.

& LIyYyRFa -7 _ " ys; LR ! > _h 7T ST AT L
> B > ? h A _ n < ] Y

# ze83clUoYOUUUed “~a3UsaUd GU Series

vec = np.array ([ 10, 20, 30, 40]) ) . .

series = pd. Series (vec, name="UU} € 8 a | U¥iaUd

print ("Series U~ D NumPy array:" )

print (series )

# Z ODataFrame ¢ Us a i Ue ad o . )

df_single = pd. DataFrame (vec.reshape (-1, 1), columns =['UU} € 8 &} U auUd

print ("\ nDataFrame U "~ ALD array (reshape G u2D):" )

print (df _single )

rg).4.3YJ'h'h,{B‘J>hJ‘h_' ,{'>'V"J’h15"_/\ h = "/\hCnsl deYLJé

L MUAULSBID, VBV 1 CAZ12Z21 AestwpelUQn) ?msApvriunopBYzRzB) sh |
rmjtitses8

343.f  ihtoentopgTtcTa

- t < W J B € > t h N n < ]
- . Series.

199



- v ~

- , , n- "' <wi s’ <<h ™ <w . AT <
R QO S0 W2 PataFrame df[Name', 'City1]
] ih* ' >400n
. 2, . n- "' <wi s’ >"h 1 7~ h>>™" .
¢ oA e

RT&df 20w( s w ) Le o 6AYRSED df.loc['b"]
. . ] Tt <wa BT TV <<h T <w
ROt 200my: ~n> 1 5 . © dfloc[[a, ¢, "]
RTof 200Us w0 A°) at A0S yoxE s
h I 48 _ “loc_ 5 , >k df.loc['b":'d"]
W < S 0 B 'Cw_h _W<V‘I
. ., , rl“<w15‘ '<|5| :0_'Jl'h o ,
RTof 20w0YZ (¢ /\“quc,‘}WA, Y df.loc[;, 'Age’]
- -, i Tt <cw Bt > " h * 1 ¢ B C 7 o ;
RFoE200Us “n>> 1 S0 T s L dilocfc, Name]
= < S o s n- "' <wi s’ o h > s>wo © | df.loc[df['Age'] >
R-'F(szo(.\)R-'F(,\)q _ “/\‘"ql é,22_fg|y Ay'ﬁso]
] IR N LY : o) I )

- . ‘ , . dfiloc[1]#
. -, . n < W I B > h 1 h > > o .
RTOPALT 200" W llJ_.l Cow s GvE St AR hjr1h§‘/>““

[ has: at A0S | " ras _
RFOAE 206w ' ¢ _ Siloc. ~ & °°  hsxcan o df'_"o‘c[g'?;ﬁ L
.., 8 o> T 7t <h > hoAs S ! < 9y ,

standard Python lists o
> <, ¢ w n- g wll ot I<B. _'. 1 C“:'_llolc[:1wJ 3—]{#
RTOPALT 20w0YZ h oA h ST e r1 :
RFOPAf 20w w ' g~ ' <wi s’ > h “J¢5¢’qf'"0,c[2’l]l ,‘I
‘W‘Ilp‘_l'<'l6 -l' h’ll>|-lcwl ‘W.‘BcF]IAHIO
RFOPAf 20w w ™ ' g~ " <wis’ woAh LT A : .
s rwe gt v 1SS s wA Y df.iloc[1:4, 2]
m’"jv’l J‘"‘j
1. .87

J’h w B ] "oy '
RTFOFGoUs _ *cw > hs >" AL, >wAaA' | 70 1o
g' A >hyg _"<" 8 _ " C¢w_ ¥ @ n’ Abhldge ‘_Wco,df'at[b’cny]

N

Ih w B * 1 Wy u
RFOPALF G w> ' @i > "hs > AL >wAar 700 o .
Cwetyt "< g hewhtu Cwrs rldf.lat[2,1]

- ~

n <7 M > B 1 .
(Boolean Indexing)

. — t e h -V

TORTOU' ' <raet  SII0 0 770 L difdifAge] > 30]
- Cam o rl' e wl Bt I 7 h >>w . -y . df[(df['C|ty'] ==

dff(dff” _ "1§ == ' "P & . At G& P * § h s k'London) &

(dff” _ 2§ 95)] T T h T wat s (dffAge] > 25)]
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N iag s o Ewd Ee 0 h > > wo df[(df[Name'] ==
dff(dff” _ '1g'== ' “p1 [(dff

NI ) <h . ' _ A >'h h-' Bob)| (dffAge]
df 2%<3 :
B - &=el al). <20)]
J”/\h’S‘{4_|3Yl rw' YT 1 h J’ Y h o ¢ h* rl" <> 1" _h J’<h’
MO wh et [ ih o 4L iddk NB . NI O1SGA ®8O
B_I. s > Ah? ¥ - vy ,I'".IV'VI _""’I 1 h A h h =Y >Y AL

9 dffcolumn]y n -~ " _ w, s >'h [ SNASaAP . LA
- Ah S h o

Lottt sy oy vttt T cw o ha ¢ < RTooU! 354883
6~ Aahch g chr L [ SNARSAOD

1 dfffcoll,'col2]]lY n~ " _ " w,s* waAh S5 {GFCN}YS®d B¢ >h ¢h

HO [~ dih " > pq_*cw_ s Y of20
E >w*' 747 Pf20 i h>ys hv ) h A" >h h 5flo6Stao

9 {tAOAYy I .7  "dt.2°GE _ - &aftAOAy3I > s " <h>jhas

U4o4YYRYE “h ~h s cht ' 4 h>>" §RYUO®
1 Boolean Indexiny [~ ®f 20 s Ah B vh' s tC 1t h —_—
RTof 200RT0OU! 3SU8 B onB . h.oaAs ~ "6 07 h>>w
T V. AY'hA_h he~ <y > Y - oY RTIOPE200! T h>>
1t h st h gty @R > e sy RTAf 2QmYE Ubl YS(

od [~ ihtr > gw 'Y OAf20

& >w' 1Y HRORPOABYYGISASNF ' _h YT ASwHhK YO L &S By
1,2.).
1 Pythonic Sliciny n+- . ®s° ¥ _ * ¢ht ot < s
n MX H O6_° o sVh* 8" h" (0O
T o "Y'n Ah" L hAtC " hA ‘wgE' Ah “hTE' " @.d
SR D T Ah 8B AT " hys* R AT >hy YA b O

I>B
at [ 7 hwAhsw g haA fweY > A D +Chjp R
> " AT >h o R L B L T R
Jiat [ 7 b hwAhs < [ h 7 > T > B T ol S h<<h
> B A ¢)) 1 8 € B (0)
JOANF4HY pth, T wo A >t LA DG Sht DAL
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B/\' B ,h " >Y 2 " Y ¢ h AB Lt <t h B B~ h Ah<™ , 8" of 2
h . CHR h = A df 200

pd ' <_“h7t>h o> o At s 5, 22fS8Fy LYRSEAY3O

nt - o> h A ' h>hi1 8" hph " hah< ' 1 847 >WA, A(

> - A_h s<s ' w  gAlsAASY

f &AND)f “w e Ah LY A ShoTg Y A eG

T |OR): "w=s* Ah =, ' Y <h_ =" YA >"ho

T ~(NOT)BA_ " _ " w,s* ' * At"C' @
1'>h/\J’_ﬁ}i_'h{ A h jhys"lh’_B'AI‘ZW“h‘5<\'<I'"_¢IBI' ‘tsé[j[(gy‘ ‘ h > B
SOy _ssht ot oh 0N _sE<ET A 07T ®.®d RTOORT®OU!UB BH

# Y1 hoy UeelU U atiUsazdd eUdhurs ~J RAGBUGdY oUs U sasoed
# Pandas
import pandas as pd

# 1. @deosceg)oal Ushd "~ Uy UuU0aoeUUed Dat aFr ame
#
# ¢e DataFrame "~ UjesycUs “~adjelieyald osU YUseU: yseeU,
# ¢6 index 8j3asUUUs j} dqUY eU o4y YeeUUU (a, b, c¢c, d, e)
OUsa 00U 3.
data = { ) 3 . -
yseel{' | 33,U" bUGaagddiostl | 98'dpee dUl'Ukay 4,d"
g 99w P25, 30, 22, 35, 28], o .
'Yhoed[' ) deg 0’000 G Uac3 U, 0') deg0'¢) Yoaliss"
"oUde'h d85, 7.2, 90, 68, 89]
}
df = pd. DataFrame (data , index =['a" , b , ¢ , 'd , 'e ]
print ("=" * 70)
print ("] Aj t DBTAFRAMES
print ("=" * 70)
print (df)
print ("\n")
# 2. ®UGsose "~y hGBUGd G0 GUeaUd
#

print ("=" * 70)
print (" 2. o) EtT¢ UABEMD BEY EK EgdsKE"
print ("=" * 70)

# K o9osoe galUd GUeadd (U oGU;yiUUUs Series)

print ("-- K 92ae6o2e galUd OGUeadd: -—-dfi[ ' y3ee U]
ser = df['Vy 36 E]U
print (ser)
print ("¢t = &4 type (ser))
print ()
# K s9ac6oe “"eaeal 3 0Udet s (U s20U;yGiUUUs Dat aFr ame)
’ e “B8aol dUdeat3: df[["'ys8)eU0 , ' dUdehd']]

print ("--- K s @&a@
sub_df = df[[ ' V3@
print (sub_df )

print ("¢t = & d type (sub_df))
print ("\n")
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#3. Yy habGWh yYyagUosoy (lAbgl -based) Y .1 oc][]

#

print ("=" * 70)

print (" 3. UYABED B¢ 2K .loc[])(eU UUsoayUUg) "
print ("=" * 70)

# K sacoe gald o)y Useed U Uds UUseyUU Ueg i ndex
print ("--- K 9saecoe galUd oy Usgeged:—-dY .l oc["'Db']

row b = df.loc ['b" ]

print (row_b)

print ()

# K 92260 “gaal 3 o) Uset s (aaaUU UUeaUUts)

print ("-- K 9a6oe “@Gaal 3 o) Uset3: df.loe[D ' a@a", 'c', 'e']
rows ac = df.loc [[ 'a , ‘¢ , ‘e ]

print (rows_ac )

print ()

# Slice o93Ueget 3 (Ues Uijed UaszUs saUstUfR: Gge UysaUch?
print ("-- Slice 9} Ug edfloc[b"'d] - ")

slice_rows = df.loc ['b" :'d" ]

print (slice_rows )

print ()

# K osasoe RHoarvs Uxs o3 Ueset 3 295U eal GgooaUsyoseysad GUeac
print (" yaUd 6 9 2JUeeyd 299U Ud GUead '¢oosoaal-")df.loc]
alage =df.loc[;, '¢eosaqdgUl

print (all_age )

print ()

# K ooc6oe OgooaUejoseyszasag oaUasci (o3 Uegee 'c¢c', GUead ' Yf
print ("--- KEgooaUs)oseyse oalUaa: df.loe['Yc', ' HYhad']

cell_value =df.loc [c , "Yhal

print ("¢ o ¢ @ U adfloc[c," ghadq , cell_value )

print ()

# Boolean indexing U .loc (U s9a6oe oj3jUcset 3 byYaUs dga
print ("--- Boolean indexing: df.loc[df[' ¢ a9 a'l>Q7] - ")

filtered_loc =df.loc [df[' ¢ a9 3'd B 27]

print ( filtered_loc )

print ()

#”Egsﬂgl]&ahg’: 24 Useyd "6g ©2o0Us36 696i3 Ggsdead, oaUs ¢f
dU0eald

print ("-—- EKEgsalugUlehd: df.Ioc[df['¢a990U'] > 27+ "] "'ys3ec U’
filtered_cols =df.loc [df[' f>90la'27, ['y3eg U'dUdelhd"

print ( filtered_cols )

print ("\n")

# 4. YyhablGd U byYdd Usayy UbdsdgfidqY(posbeidn
#
print ("=" * 70) L . N

print (" 4. YABEDd FE¢ zK .iloc[] (eU)Uesyjy UsUd dylGUsd) "
print ("=" * 70)

# K socoe gald ojUseed U Uds UjesdedUesse Udd dylGd (2c
1)

print ("-—- K 9acoe 2dd ojUseed:=-— t)f .iloc|[ 1]

row_1 = df.iloc [1]

print (row_1)
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print ()

# K 9980e ~@gaal 3 34U8813 (dya Ueg’ 0, 2, 4 Y 1d, 3d, 5c¢
print ("--- K 9a6oe o) Usget 3 U aalGUU dyqus:——— af .iloc[[] O, 2
rows 0 2 4 = df.iloc [[ 0, 2, 4]]

print (rows 0 2 4 )

print ()

# Slice o;UseUesee(eo[u:f]s Ui;eg’ dytGUsd 1 y¥d 3, ude. o) Use
print (" --- Sllce 9} Ue ¢ df.iboc[1:4] - ")

slice_iloc = df .iloc [ 1:4] #dyaUdd 2, 30 YUeelydd

print ( slice_iloc )

print ()

# K oac6oe Roarvrs Uxs o3 Uset 3 209U eal GUead U byYlad Ud c
"Yhad') ) y L B

print ("-- yaUd 63 92)Usgeyd 295U Ud GUead dyldd 2-("¥Y¥head): d
co_2 = df.iloc [;, 2]

print (col_2 )

print ()

# K osoc6oe OgooUejseyszasag oaUsassi (o) Ucsee 3, GUead 1) V
print ("--- EgooaUsjoseysae oalUaa: df.")loc[3, 1]

cell_iloc = df .iloc [3, 1] # 4d o3 Uegee (dydd 3), 2d GUead (dyidd
gaoosoalU Udd w@eedqU; Ud = 35

print ("¢ o ¢ @ U adf.iloc[3, 1]:" , cell _iloc )

print ()

# 3 eliseeae o) Uset 3 09U e9U30UadgoafopU¥eceydaetlU)

print (" @Gj) Useyd 29U Ud GUead O: df .-+ I"bc[1:4, 0]

sub_iloc = df.iloc [1:4, 0] # dyaUsd 1,2,3 GU0d o923 Uegee, GUead O
print (sub_iloc )

print ("\n")

- - o o

# 5. Gjeoe)d “JhabUGd U eUeesvyeysU GUescUalU Y .at]]
#
print ("=" * 70)
print ("5. UO0AgUGBAZg BABED Efg EA ZAKZB?2qQzKA?)] HeBti AL (. at
print ("=" * 70)

# .at[]: e OO U9 o y (Jlabgl - based)

print (" dfaffc,’ dUd el g- )

valLat = df.at['c , 'dUde'Rd

print (" ®Udehd Ueg GostL}oeg,(vajatdyee c): "

print ()

# .iat[]: €U Uay;UeUg’ dyGUsd

print ("--- df.iat[4, 3] - ")

val_jat = df .iat [4, 3] # 5d o) Ucce (Aaysd) 4d GUead (dUdehd)
print (" dUdehd Udd Keayadd (dyaiit D4, 3]) ;"

print ("\n")

# 6. K o92c6oe eU OGgsdealUd (Boolean indexing) U UgdUaUc
#
print ("=" * 70) .

print (" 6. BOOLEAN | NDEXI NG (U sa6oe o) Usget3 e¢U GgsdealUd
print ("=" * 70)

# ] oe ﬁgadeeq hties yecegs daseaalU > 27
print ("-- df[df][ "' ¢@a09 -]
booll = df[df[' ¢ &9 a]u ¥ '27
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print (booll )

print ()

# BEgsdead U s0HUJUU: HGes eys3ega GUds jdesU

print ("-- dfldf YhHAg=' | dej U- ")

bool2 = df [df[' &R & == '| de5]U

print (bool2 )

print ()

# Yeaal’ ayg’ dgadealUd U AND ( &) ¢oasaalU > 25 Tt dUds
# (oaYdU Ggsadead GU Uy yadU0Gd)

print ("-—- df[ (df["' ¢gasaalU'] > 25) & (df[+-d)dehd'] >= 8.5)
bool and = df[( df[' ¢ @5 a'd > 25) & (df[' dUd &'} = 8.5)]

print ( bool_and )

print ()

# Yeoal oyd Ug30R¥p UgoemBal o UM3d == ' ¢} Yoalss

print ("--- df [ (df[' ¢gasealU'] < 23) | (df[ " Yhad")] == ¢1 Yoo
bool or = df[( df[' ¢ @9 0Ja&'23) | (df[' Yhoald:="' ¢ Yoa)losa'

print (bool_or )

print ()

# KEgsugUOlehd boolean indexing U0 U sacoe GUdeat s (¢&yiln
0?)

# z 848iegl0 30 e)jdioee soeliegeU .loc e 30 bYaegeU Uds
print ("-- K 9acoe t£hae BahesUUsd aUs dUdesi o909U -FOegd yca
)

bool cols = df.loc [df[' ¢ @90ja¥'27, [' y3eg U'cdUdelh d"

print (bool_cols )

print ("\n")

o . 0

# 7. Y3 H0d00Ud cyetoeld UsUseayd oje0635dd U slah dOdd
#

print ("=" * 70)

print (" 7. ABLUsAKAB? A?¢BsAFE) ABLETBUY¢ZEZE"

print ("=" * 70)

# . he ad() : 859 3 1U0dg o3Ueeyd (38U sasoe 5)
print ("--- df . head(3) ( 3 1U00d-3")oy Ueeyd)

print (df head ( 3))

print ()

# .tail () : s UUaUgUUaUd 4U88yg’

print ("--- df .tail (2) (UUaUgUUalUg "R o) Uceyd)
print (df.tail (2))

print ()

# .sample() : UgecUadgUeeyd

print ("-—- df .sample(2) (2 UgecUaUg o) Uceyd)
print (df . sample ( 2))

print ()

# .info() : “ad )y Gue;Dataleg‘;tme

print ("--- df.info() - ")

df . info ()

print ()

# .describe() : GUUUsGUsee " Ujaedyd o250 UjysdedUsoayd ¢
print ("--- df.describe() ")

print (df . describe ())

print ()
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print ("=" * 70)
print ("¢ AsB&EABUA) z7) ¢ BE
print ("=" * 70)

J O ANZ4BY [ h Ryt a>h

344. w5 "t Sy

I = wv = v

wh > "¢ . 22f{SlIy L
5
df[df['column'] == value] .
.
5
df[df['column'] != value]
5
df[df['column’] > value] i h
g A
df[~df['condition?] 5 -
g
Ut < _ h > h >
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df[df['column'].str.contains(‘text")]

df[df['column].str.startswith('text")]

df[df['column].str.endswith(‘text)]

U‘<’h"‘>h > B

df[df['date_column'].dt.year == year] _

df[df['date_column'].dt.month ==
month]

df[df['date_column'].dt.day_name().i

sin(list)]
v'<_ Rt sh 4t
{ >V

df[df['column’].isna()]

df[df['column’].notna()]

"S> W AE 9

df.query("condition")

df.loc[boolean_condition, columns]
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' df[df['City’].str.contains(‘on’,

case=False, na=False)]

df[df['Name'].str.startswith('J")]

df[df['City'].str.endswith('0")]

df[df['c'].dt.year % 2 == 1]

df[df['c'].dt.month == 9]

df[df['c'].dt.day_name().isin(['M
onday', 'Friday)]

df[df['City"].isna()]

dffdf['City"].notna()]

df.query("Age > 25 and Gend
== 'Female™)

df.loc[df['Age'] > 25, ['Name'
'City']]
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o [ h 7 h 1 sdfquery("Age > 30 and City == 'Paris").

q dfmask(y & + " h, Y " h s _ s’ Ah o ' YL Al LA BT
ha_ tche* > A pn’Ah “qrhat e o th REGE Of SFyAay3
NaN").

[ he_tew o o>i Y <w 5. 840 tNXrOGADSAD

t ~

L. mh on” <t BRI E>TRTO T3y T @f 200 oAb

RTPf 200RT®Y! 3846 B HpZ UblYSUB ~h chaned” Y RT®

indexing® h >~ Y "8 Ah =" Y ¢hecw® " - Bty Yt
2. Missing Valuesf ~ " A ., " <_"h7e" 3 w<cEea .8 T hA hoouth R
h -~ 1, h AT A B - Yo" - h ", A [ >>w A h ¢ B AR C ot

import pandas as pd
import numpy as np

#
# mdessgyoal Ushd UsUs ey Ugsoeei DataFrame 25U UU
#
print (" p¢ zZtB3IAlGL) @Atilz) ¢BE DataFr ame"

data = {

‘Name' : ['Anna’ , 'George' , ‘Maria’ , 'Nikos' , 'Eleni’ , 'Dimitris' ,
'Sofia’  , 'John' , 'Alice' , 'Bob' ],

'‘Age' : [25, 30, 28, 35, 22, 27, 24, 40, 31, 29],

'‘Gender' : ['Female’ , 'Male’ , 'Female' , 'Male'’ , 'Female' , 'Male' |,
'Female’ , 'Male’ , 'Female' , 'Male' ],

'City' : ['Athens' , 'Thessaloniki' , 'Patras’ , 'Heraklion’ , 'Volos'
'Chania’ , 'Larisa' , 'London' , 'Paris' , 'Tokyo' ],

'Salary’ : [50000, 60000, 55000, 65000, 48000, 62000, 51000, 80000,
75000, 70000],

‘Join_Date' : pd.date_range ('2020 -01-01", periods =10, freq =M )
}

# KolGUoxyoe eUjosats aUsts Usets o0eU U atilsad
data ['City' ][ 5] = np.nan # ¢ Chania oa3 UUNeS
data ['Salary’ ][ 8] = np.nan # ¢ Alice ¥ ¢ UBdlaN O U eSalary

df = pd. DataFrame ( data )

print ("] |} 6 5 ©ftaFrame:" )
print (df)

print ("\n" + "="*80 + "\n")
#

#1. o) Ft BBOLEAN INDEXING
#

print ("1. ) E+t BBOLEAN INDEXING')
print ("-" * 50)

# 1.1 df[df['column’] == value] -td9saU) Y, eaellnUqUU

print ("1.1 df[df['column’] == value] - YO e 027 (Age)" )

filtered = df [df ['Age' ] == 27]

print (filtered )

print ()

# 1.2 df[dff'column’] != value] -09aU0pyYyes0eU ¢U0 UsslhUqUU
print ("1.2 df[df['column’] != value] - 5 Y ( 6 Y ® gMale' (Gender)" )

filtered = df [df ['Gender' ] != 'Male' ]

print (filtered )

print ()
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# 1.3 df[df['column’] > value]
print ("1.3 df[df['column’] > value]

- Egoo) o UddeddUyd
- ¢ 999 30" )

filtered = df [df ['Age’ ] >= 30]

print (filtered )

print ()

# 1.4 df[~dff'condition]] -J3Us0U)Bgisedeadd

print ("1.4 df[~df['condition']] - Vey¢asa&d)( Ude>=25")
filtered = df [~( df ['/Age’ ] < 25)]

print (filtered )
print ("\n" + "="*80 + "\n")

#
# 2. Ubs@AN) ANLtEZ)] K UBss| USAKE ¢gLzAE
#
print (" 2. UOtseéANA] ANtFEz] 72K UB}s) UsKE gLz KE"
print ("-" * 50)

# 2.1 df[df['column’].isin(list)] - bUy
print ("2.1 df[df['column'.isin(list)] -
cities_list = ['Athens' , 'London' , 'Paris’ ]
filtered = df [df ['City" ]. isin (cities_list )
print (filtered )

print ()

eb
U 4\tfiens, London, Paris"

# 2.2 df[~df['column'].isin(list)]

print ("2.2 df[~df['column’].isin(list)]
filtered = df [~ df ['City" ]. isin (cities_list )
print (filtered )

print ("\n" + "="*80 + "\n")

- U3 Uy 9aUchbya O&wdUU

#
# 3. UBss) UsAKE EIPUETAE
#
print (" 3. YBss) YUsAE EI?2UZLTKE"
print ("-" * 50)

#31 s609df H&)

print ("3.1 (df[Gender'] == 'Female’) & (df['/Age'] > 25)" )
filtered = df [( df ['Gender' ] == 'Female’ ) & (df['Age' ] > 25)]
print (filtered )

print ()

#3.2 seo9df)

print ("3.2 (df['Age'] > 35) | (df['City'] == 'London")" )
filtered = df [( df ['Age’ ] > 35) | (df['City' ] == 'London' )]
print (filtered )

print ()

# 3.3 df.eq(value).any(axis=1) - B eollieGdeedl) sy dlifsU s ¢ Male'
U

print ("3.3 df.eq(‘Male’).any(axis=1) -Gy Ueeyd ¢ Mal e’
dUea)d"

filtered = df [df . eq('Male' ). any(axis =1)]

print (filtered )

print ("\n" + "= *80 + "\n")

#
# 4. OtsgAN) ALtEz)] 2K STRI NGS
#
print (" 4. Ots@éA] AtEz)] 23K STRINGS"

- v 6 a0 U s gthens, London, Paris"

)

g v

Yy3UU0Us GU aaGUU
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print ("-" * 50)

# 4.1 str.contains() - 80} syagUss 0 ge b e o c(fakkdnsersitive,

e Usy o0 NaNY

print ( "4.1 df['City"].str.contains(‘'on’, case=False, na=False) - dhalad
o™

filtered = df [df ['City’ ]. str .contains ('on' , case =False , na=False )]

print (filtered )

print ()

# 4.2 str.startswith() -2U093Y e¢U GgooaUayoseyszae ~J AdUeU

print (4.2 dffName'].str.startswith('J") - B3heUUU "6g Ujcaesklgs U '1J
filtered = df [df ['Name' ]. str . startswith (9 )]

print (filtered )

print ()

# 4.3 str.endswith() - ¢gUaUs130Us U GgooaUsjoseysas U addeU
print  ("4.3 df['City"].str.endswith('0") - YhalUsd "6g UUaUsti 3)egs 0
filtered = df [df ['City’ ]. str .endswith (‘o' , na=False )] # na=Fal se U ¢i
GiivyaeU U NaN

print (filtered )

print  ("\n" + =" *80 + "\n")

#
# 5. O0bs¢éN] ALtEZ)] ZK £ZAKNBZg?LKE
#
print (" 5. O0tEsSEA)] ANLEZ] K YIAANBZEg?LAKE"
print ("-" * 50)

# dbUbUs¥y3heUGUU HAUs d GUeead Join_Date UaszUs dateti me
df [ 'Join_Date’ ] = pd. to_datetime (df['Join_Date' )

# 5.1 09aU)yYyosteU ¢U bYtd Us yUsd ( .6. ywUesd 2020)

print ("5.1 df[df['Join_Date"].dt.year == 2020] - Ko 9o} Udys@020")

filtered = df [df [ Join_Date' ]. dt.year == 2020]

print (filtered )

print ()

# 5.2 09aU)¥yYyotelU U byYdd Ues ege3U (" .c6. ees3Ud EU Uys
print ("5.2 df[df['Join_Date"].dt.month == 9] - Kooy UlGyd Ues EO Uyebyosc"
# FUU ulOleeysU eUd 85 deUjeedsald UaszUs edssUald U g
03 g YyeUs EFU Uyebyoaasd.

# | d UayozegelU o99U eges3U 1 (tUseg¥Yyosed) 95U 30 yecaegel
filtered = df [df [ ' Join_Date' ]. dt.month == 1]

print (filtered )

print ()

# 5.3 09aU)yyos0eU U bYOd deys U Udd UbueeyvYuUd
print ("5.3 df[df['Join_Date'].dt.day_name().isin(['Monday', 'Friday')] -
@pUgUye BU) UG dPge

filtered = df [df [ 'Join_Date' ]. dt.day_name(). isin ([ ‘Monday' , ‘Friday’ 1])]

print (filtered )

print ("\n" + "="*80 + "\n")

#
# 6. 0OLséN] ANtBz)] Gt) TK?KE | ¢ TK?KE ¢tz KE
#
print (" 6. ObEséAN] ANLEZ) Ob) TA?AE Y 72¢ TK?KE Lz KE"
print ("-" * 50)

# 6.1 isna() - TUsyd Useyd
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print ("6.1 df[df['City'].isna()] -ty Ueeyd U yYosxyalUd) hoad (NaN)"
filtered = df [df [ 'City’ ]. isna ()]

print (filtered )

print ()

# 6.2 notna() -zdoUsyllfseyd ) ) )

print (6.2 df[df['Salary’].notna()] -0y Uegeyd U o3¥vy0)UR eoslGdh"
filtered = df [df [ 'Salary’ ]. notna ()]

print (filtered )
print ("\n" + "="*80 + "\n")

#
# 7. UYABj QAZLZK?KE & K?)] ss) TELrTKE ZAUBmBtL
#
print (" 7. YABj QAZ¢ZK?KE & K?) ss)TELtTKE 7z AUBm@pBtL"
print ("-" * 50)

# 7.1 df.query() -09aU0)Yy90eU ¢U0 GgebeacglilUs ¥

print ("7.1 df.query( \ "Age > 25 and Gender == 'Female’ \") - z Uquery" )

filtered = df . query ("Age > 25 and Gender == 'Female" )

print (filtered )

print ()

# 7.2 df.loc[boolean_condition, columns] - K sacbgooUay o eliylsdwsa 3

print ("7.2 df.loc[df['Age'] > 25, [[Name', 'City']] - z i 3 Blame a U <City

2995 W &9 0 axP§')

filtered = df .loc [df ['Age’ ] > 25, ['Name' , ‘City' 1]

print (filtered )

print ()

# 7.3 df.mask(cond, other) - 13U 0U0YWBGEAER cglci Bgadead

print ("7.3 df.mask(df['Age'] % 2 == 0, - dff'Age’) -1313dUsas sadid dasssl
"86g UasUs ¥, UsUd (ehse) o0sU Uds Age) "

# mdeossgyo6ielU UsUaoy Ulie 209U 30U ed3 Ujye 6 eoseliegeU Uec

df_copy = df.copy()

df_copy ['Age’ ] = df_copy ['Age’ ]. mask(df copy ['Age’ ] %2 == 0, -

df_copy ['Age' )

print (df copy [[ 'Name', 'Age’ ) # KelGUsasegeU echse Name oaUs Age o
Gi oa)sldqd

print ()

print ("\n" + "="*80 + "\n")

print ("¢ As BEABUA] 22) ¢BE
[ ®44Y [ h " h i1 >h Booleank YRSEAYI I ghy' <_ " h "' " >h 4ot h [ <h’ " h pey°

345 [h v AT > " 3 BAh4*h _hy

JhviAa™> _ '
_ - AN _ " >- A >'h dfsort values(byst< ' 'S * ascending=False
sort_values() = _ ' <- A® [ h " w., ¥ dfsort values(by=['>""'>h [ A
et hoogh o vY " h gscending=[True, False])
C PN
hv'® A~ >8 7 ! .
sort_index() :[ LA B G CA : df.sort_!ndex() _ L
61 " hs>sw o d df.sort_index(axis=1, ascending=False)
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g Ah 4 * A
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.1 . n > h _

reset_index() _

set_index()

reindex()

melt()

pivot()

pivot_table()

stack()

unstack()
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T _ ns " h>>w

> B o H < I B 7 B l ¢

n > A h - I _h -
sort_values().head(n) * n

K

- v
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Rfoyf I NBESddGoox U[ ' A_
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df.sort_valuesg A ~ "grréset_index(drop=True

df.set_index('ID[_ ¥ < h inplace=True)

df.reindex([!", i ', "))

pd.melt(df, id_vars=['id], var_namex' '}
value name=' . <" ") & °
RTOLIAG2GO0AYRSEIY" >~
O2fdzyyarygss hj<' _ "0z
LIRPLIA G20 YUl 0f SORTFX
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aggfunc='sum’)

df.stack()

. df.unstack()
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https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.nsmallest.html
https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.reset_index.html
https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.set_index.html
https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.reindex.html
https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.melt.html
https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.pivot.html
https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.pivot_table.html
https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.stack.html
https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.unstack.html
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https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.rename.html
https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.set_axis.html

ned rs _ " A" >h > h g wv’ As

T rename()Y [ "<, 8B w<'C Y 7”7 8B Ah h<<hves®t > A
RTONBYFYS002fdzYyarosu-h<' " g  A">hdyY Gaw>” g A" >h |

7 setaxis(y [ ' ° +t7h ot et gA_tCh e h '"'<h _h AT >ho
LAY vt > _hA vw s Lo ! B ' h LA
heh hehij > ©“¢haa

import pandas as pd
import numpy as np

#
# mdessgyoal Ushd UsUs ey UgUssei DataFrame 25U U
#
print (" p¢ ZtB3IAlGL) @Atlz) ¢BE DataFr ame"
print ("-" * 80)

Ce

# 16900 DataFrame e¢U "@9s99aaU tUlUseys¥s
data = {

D' : [1012, 102, 103, 104, 105, 106, 107, 108, 109, 110],

‘Name' : ['Anna’ , 'George' , 'Maria’ , 'Nikos' , 'Eleni' , 'Dimitris'
'Sofia , 'John' , ‘Alice’ , 'Bob' ],

'Department’ : ['Sales’ , 'IT" , 'Sales’ , 'HR', 'IT" , 'Sales’ , 'HR', 'IT" ,
'Sales' , 'HR'],

'Salary' : [50000, 60000, 55000, 65000, 48000, 62000, 51000, 80000,
75000, 700007,

Years' : [2, 5, 3, 8, 1, 6, 4, 10, 7, 9],

'Score' : [85, 92, 78, 88, 95, 67, 72, 90, 84, 79]

}

df_original = pd. DataFrame ( data )

df_original [ 'Join_Date’ ] = pd.date_range ('2018 -01-01', periods =10,
freq ='Y" )

print ("] |} ¢ 9 dftaFrame:" )
print ( df_original )
pl’lnt ( n \ nu 4 "=k 100 + " \ nu )

# GosU @}
idessgl o

GeysUd eUdhpu
ieU Us 1] U Dat aFrames.

5 gd dU 63 UsUGBUei el UsUlGey OUUsayd
8 e 3y

#
#1. €] 2t ? BZ(BARTING)
#
print ("L. ¢ 2 £ ? Bz(BA@RTING)")
print ("=" * 60)

# 1.1 sort_values() - ¢Usssfhedldd bYGUs Uset s aUdel 3

print ("\ nl1.1 sort_values() - ¢Usos3hedidd aUUY zo0)dh GdasegaU"
df_sorted_salary = df_original . sort_values (by='Salary’ , ascending =False )

print (df sorted_salary [[ 'Name' , 'Salary’ 1))

print ()

print ("1.1 sort_values() - ¢gUz93hedqld aU0UY ¢geeeU (UiszeglU) oaUs
(GddasegualU)"

df_sorted_multi = df_original . sort_values (by=[ 'Department’ , 'Salary’ 1],

ascending =[ True , False ])

print (df _sorted_multi [[ 'Name' , 'Department’ , 'Salary’ 1))

print ()

# 1.2 sort_index() - ¢Usssfheddd bYGUs UUaaUd
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print ("\ n1.2 sort_index() - ¢gUss3fheddd bYGUs UUaaUd ( 330 sasoe
# ] 3UaUU0UiegelU Ue DataFrame 925 3 yceageU ed UUzsszaec
df_shuffled = df_original . sample (frac =1,

random_state =42). reset_index (drop =True)

print (") 3UaUUUey3e DataFrame (UgecUaU aU0sy ¥):"

print (df _shuffled . head())

df sorted_index = df shuffled . sort index ()

print ("z OU® " fsort_index():" )

print (df_sorted_index . head ()

print ()

print ( "sort_index() -0daseglU UUssshedid aUs aUUY ee)ocd GU(del
# @dessg)oeielU y3U €90} h DataFrame U GUealUd UaURd Ue
df _cols = pd. DataFrame ({ 'B' : [1, 2], ‘A" : [3, 4], 'C : [5, 6]}

print ("Y1 a"3)

print (df cols )

df cols_sorted = df cols .sort_index (axis =1, ascending =False )

print ("z UU® " fsort_index(axis=1, ascending=False):" )

print (df_cols_sorted )

print ()

# 1.3 nlargest() - Bs e¢UoUai UUy Ud Useyd

print ("\ n1.3 nlargest(3, 'Score’) -3 gydehUUy Ud bUYesacoalUd"

df_largest = df_original . nlargest (3, 'Score' )

print (df_largest [[ 'Name' , 'Score’ 1))

print ()

# 1.4 nsmallest() - Bs €903 UUy UOd Useyd

print ("\ nl.4 nsmallest(2, 'Years' -2 6UedahUU; U 6y h3sU Yypeh dyUdal
df_smallest = df original .nsmallest (2, 'Years' )

print (df_smallest [[ 'Name' , 'Years' 1]])
print ("\n" + "="*100 + "\n")

#
#2. ) ?) ot g8 pgs) B¢ ¢ 7 ) @REBHAPING & REARRANGING)
#

print (2. | ?) oty g) ¢ & Jss) O¢ Ejgz) ¢BE"

print ("=" * 60)

# 2.1 reset_index() - K U3sUGey Y UUaalq

print ("\ n2.1 reset_index() - K UsUGey Y YJUaalq"

# mdeossgyoe6ielU DataFrame U @3y90ey3a index
df_with_index = df_original .set_index ('ID" )

print ("DataFrame ¢ Uindex=ID:" )

print (df_with_index . head())

df reset = df with_index .reset index ()

print ("z 00U W  freset index():" )

print (df_reset . head())

print ("reset_index(drop=True) - j¥v)aigoaUUe ) ¢ e s dnddex" )
df_reset_drop = df_with_index . reset index (drop =True)

print (df_reset_drop . head())

print ()

# 2.2 set_index() - By stehde o dd index

print ("\ n2.2 set_index() - Byostdehde o dNgme' ¥ dindex" )

df set = df original . set_index ('Name')

print (df _set . head())

print ()

# 2.3 reindex() -dyetUyeeoe U 3yU0d UUseayUUJ
print  ("\ n2.3 reindex() -?2y6 UgyUOUeyse6)o) UsetL "
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df_reindex = df_original .set_index ('ID" ). reindex ([ 101, 103, 105, 107, 109,
999))

print (df_reindex [[ 'Name', 'Salary’ J) #999 U Usg Y, ¢ Wsly ¢ U daN
print ()

print ("reindex() e Ufill_value" )

df_reindex_filled = df original .set index ('ID" ). reindex ([ 101, 103, 105,
107, 109, 999], fill_value =0)

print (df_reindex_filled [[ 'Name' , 'Salary’ 1))

print ()

# 2.4 melt() - zU0U0U0U, & guide @ Ulong

print ("\ n2.4 melt() - Wide @ Ulong format" )

# @dessg)oeieU y3U wide DataFrame U0 “vareidlUsd Usy yUc
wide_df = pd. DataFrame ({

id o1, 2, 3],

'name' : ['A", B', 'C'],

'2020 sales' : [100, 200, 300],
'2021 sales' : [150, 250, 350],
'2022_sales' : [200, 300, 400]

)
print ("Wide DataFrame:" )

print (wide_df )

melted = pd. melt (wide_df , id_vars =['ild" , 'name' ], var_name ='yvear'
value_name ='sales’ )

print ("z OU®"  fmelt() - Longformat" )

print (melted )

print ()

# 2.5 pivot() - 1 3 Ua & Uy Wdignelt (long to wide)

print ("\ n2.5 pivot() - Long @ Uwide format ( Us Ua G Uy neeli)s )
pivoted = melted . pivot (index =['id" , ‘'name' ], columns ='year' ,

values ='sales’ ). reset_index ()

print (" zU0U0Y U pdiKob@YP)yelde GU wide (eU multiindex GUde

print ( pivoted )

# 90U 30 o2a3Us h vd Ue Ujyceeah, adrd 6y UsU0GUUa rename
I

pivoted .columns .name = None # | GG Uayj UGd e3heUUsd U H col umns
print ( pivoted )
print ()
# 2.6 pivot_table() - Egsae Usafhd "a3UalUd U Ggavydyaesald
print ("\ n2.6 pivot_table() - Fgse Usehd "a3UalUd eU eyidag) ecoatdh Us
# mdeossgyo6ielU DataFrame €U lUs ahUg U 02050 30U GU3U0a (
dup _data = {
'Dept' : ['Sales’ , 'Sales’ , 'IT" , 'IT" , 'HR', 'HR', 'Sales' ],
'Emp': ['A", B, C, D, E, 'F , 'G]
'Salary' : [50000, 55000, 60000, 62000, 65000, 63000, 58000]
}
df_ dup = pd. DataFrame (dup_data )
print (" pUlieeys3U U Us oafRHUg U Dept: "
print (df_dup )
pt = pd. pivot_table  (df dup , values ='Salary’ , index ='Dept" , aggfunc ='mean’' )
print ( "pivot_table - zZy Geeds O dRJG YDept:" )
print (pt)
print ()
# 2.7 stack() - BFge alGd GU0Udeat 3 GU oy Ueeyd
print ("\ n2.7 stack() - BEge alidd U s yupg GU0det 3
# @deosg)oeielU DataFrame U Multilndex GUsd GUeaUld
cols = pd. Multiindex . from_tuples ([( 'Math' , 'Score’ ), ('Math® , 'Grade' ),
('Science' , 'Score' ), ('Science’ , 'Grade' )]
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df stack = pd. DataFrame (np. random. randint (50, 100, size =(3, 4)),

columns =cols , index =['Studentl’ , ‘'Student2’ , 'Student3" 1)

print ("DataFrame & UMultindex @ Us § Ue a0y

print (df_stack )

stacked = df stack . stack ()

print (" zU0UY U R stack() (es (GUeaUd) 2a363UUs index): "
print ( stacked )

print ()

# 2.8 unstack() - 1 3 Ua G U} Wdligtack

print ("\ n2.8 unstack() - K yoaUUlnilek aU0GUea'§d

unstacked = stacked . unstack ()

print (" zUUY U h unstack() (U sGUjeide)dlUe Ujycosah UGeeel):
print (unstacked )

print ()

# 2.9 rename() - 20U0¢ 3 ¢ ¢ U da B e 3index )

print ("\ n2.9 rename() - zUUe38eUlaU)aUdatL 3"

df_renamed = df original . rename ( columns ={'Name' : 'Employee’ , ‘'Salary'

'AnnualSalary’ b
print (df_renamed . head ())

print ()
# 2.10 set_axis() -J3UsaUU0YGUUGd eahoeadjeg YazesU
print ("\ n2.10 set_axis() -1 3UsaU0U0YGCUUGd UUsaPUL 3 GU0det 3

df_axis = df _original . copy ()

new_columns = ['ID' , 'EMPLOYEE', 'DEPT', 'SALARY', 'YEARS', 'SCORE',

'‘JOIN_DATE' ]

# mohydrld: UaUU €U0 set _axis oaUs UsydUdd, UaUU U Ugd!l
df axis .columns = new_columns

print ("DataFrame ¢ U3z y U Us o y (il ot 18

print (df _axis . head())

print ()

print  ("\n" + "=" %100 + "\n")
print (" ¢ KsBE H/\Bu/\pzzj ¢BE"

[ @45y [ h " hyis 0 >h 0 >80T hve A >t g haAahyg " h hy'

346.n " %Vvs 1h " h plb ['>_nA

import pandas as pd
import numpy as np

n- "W, s wAh AwWY _ A
_ " >TrugFalseé = Triue, ~ " 4 ' < - ﬂf 'ngg'g?tf--r?in e5({:\ 'r[él’n]}‘
isna()6 fsnull() , ~h " v v <<e T Nore), fi.nt(df’isn’a())' A
hALt Tt sect oo BT
ALY TN s S A S EACA

- - # 0 False False
# 1 True False
# 2 False True
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https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.isna.html

dropna()

fillna()

ffill() (forward
fill)

n'hj’h,ﬁ' .I'h>>WI 0
Z -k Cw v A .
“h R >thowth <Yy st
£ h T h Y A YT Y w(dng)
blb " S'<@ld h A .
rs A T Bubset>® T " & 7
B <W1I1 VB B “JCgs(.‘">w

B/\_'Ch" _h _' _
1 G B s woA s

- -~ - g h="' >th
>"<':_ Bt B _h

wa . _"boz > B _h_'

L " h >~ 0 > B

1.> <" " - A8’ _h blb

WJC"' s ¢ h f >" ¢

" Yt <A OFEAATIMOC

>w T fillna(method="ffill").

|n‘h1’h,"1

~

oo <h o T AW
df_clean = df.dropna()
print(df_clean)

#AB

#01.04.0

|l p hash, v
1 S B n < 1 q B q W
df_clean_sub =
df.dropna(subset=['A")

print(df_clean_sub)

#AB

#01.04.0

# 2 3.0 NaN

I 1 . >- <|| 4 . A ]
> K 7 n

df_filled = df fillna(0)
print(df_filled)

#AB

#01.04.0
#10.05.0
#23.00.0

I, > <

et o P
df'A".fillna(df['A"l.mean(),
inplace=True)

T AP
()""‘ _h ‘."h_
df_ffill = df.fill()
print(df_ffill)

#AB

#01.04.0

#11.05.® _° bl b
wil A MOOO
#23.05.0 _ ° bl b
5.0)
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https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.dropna.html
https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.fillna.html
https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.ffill.html

> <"t 0
df_bfill = df.bfill()
print(df_bfill)

#AB

#01.04.0

#1305®_ " ©blb
Wil " AB odn h
17 h >>"
#230Nad .~ bl b

> <" T _ Al s h ' g apt
>" O n > A h ¢ B VvV B
_ fillna(method="bfill").

—

bfill() (backward ! ;
fill) -

~h " h >wAaA@B" h A
B-'>B AI _l>IIL')
I n]'h>>r ¢ n - h

df_interp = df.interpolate()
print(df_interp)

J”h1>h_"""|5’ ~h " B >
B S R i
) !>—A¢ U'l‘l>v—v:B> . .’ .
interpolate() T , C e om : ~ #12.050 _ bl b
. S h > >t ¢ of Ay S ;
] o - W A B H®n X
<h>jhA”A N g " ,
. - ¢ h: odnoL
184 SW AL A : _ i
# 2 3.0 NaM h =8 >
L8N >7 778"
B < B h >~ N ¥
J”/\hg\‘.4_I8YI rwee Yoy 1 h B -8B veE ~ 1 h > h bl b _'>_/\ 1 h J’<h
M D BA’*’\““'YJ’V, B > Ah _h ¢ AR T
J’"/\ 4"’"_‘5"2 - w T Bt A h >5_’"‘|5"¢)
f ispay [h <Y T B T w, s WAhA ~° Ah¢h h- ¢ N.

ProTipp . A" "« . 7"

> * RTOAAYIFOODPEAAZYOO D K
>_/\ h/\h N ||<|z jVI‘_A h ‘B Ah h_v)h\y\Bt h/\
TSWALADO

Y

H® p ht " h, "Y & < o b ¢~ ~h p

& RNRBLIWEFOUO 8 Ah® * =~ ¢~ 4wy~ <o '35 hgcgch “wgs!
T subsetY n’  Ab* * ¥ h* h<g® o ThTh>E Y ® RBA_' Ah
<B ’ T B > h | B B B Y * h T Y, Y7 h ¥ ' 1 ' h
6" d. @ adzoaSirouoyriftugoo

1 how="all'Y J“’<’ Loy sy ‘_h/\ W‘B" BA_ B < qB/\W‘ 1

od 1. > <" .Y @& _wW.A' _ T LYLdzilGAZY

B/\ 1 B A fw o Bt A h ;. ' hao " h _ B 1 847 >wAh S - 7w T ot A h
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q<h‘!¢u ~ h €N t¢com -’V‘WJJE‘I¢
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1 ffill) (Forward Fillyy ¢ w .~  wah h° s’ ~ 9gEOSEt '~ AT >

_'/\ "__' I~ h >>n" ¢ h* v B - >B AHB B A ht C B
b‘_,“AH'b_IA _'>" "VI _h ¢h_, 1t h A h 1B >

1 bfill) (BackwardFil)f = hA_ > ">, d o " '>" " _haA ' 8" >5,
S<h Y

ned LYGdSNLRfFGSY & bwv_ ~aA'bh ° _ >" <",

E AYUSNLREIGS60 18 A Jhys h~<_ > "hyohh B >

L84L 7 >SWA, AOD

T m h>>"¢" [pAswiBE<"Y _ * "“>w  ma 6 _' 1 h>>v
AYESNLREFGS60 h ifh<et mp 0 0 nESNASE® 0
L4 T >waAah Aot oA Ty Tt sw o h<<chy YA

import pandas as pd
import numpy as np

#
# mdeossgyoalU DataFrame U Usaas Uad Useyd (NaN)
#
print (" p¢ ZtB3IAlGL) @Atilz) ¢BE DataFrame zA NaN"
print ("-" * 60)

# mdeossgyo6ielU y3U e90; fh DataFrame U Gafh 9eU Us 8dUl
df = pd. DataFrame ({

‘A" : [1, np.nan, 3, 4, np.nan],

‘B" : [4, 5, np.nan, 7, 8],

‘C' : [np.nan, 2, 3, np.nan, 5],

‘D' : [10, 11, 12, 13, 14]
}, index =['row0'" , ‘'rowl' , ‘row2' , 'row3' , ‘'row4d' ])

print ("] } 6 o dftaFrame ( & UNaN):" )
print (df)
pl’lnt (u\ n" o+ "= * 80 + ||\ n" )

#

#1. | 2t ? A& BE ¢ AB0 B A dishg) / isnull()

#

print ("1. ] ?tj ?PAIEE AKsSALUYBPEq? €tzqr"

print ("-" * 60)

# 1.1 isna() - K 90Uy yiUs True 290 oaUsyd Useyd

print ("1.1isna() - Bool ean a3UalUd U True hHY)8g g YyeUs NaN
print (df .isna ()

print ()

# 1.2 isnull() -] 949bud U OUSGVSO isna() (G0gsiL3geag)
print  ("1.2 isnull() - YD 8 sUyall)eU

print (df .isnull ()

print ()

# 1.3 FKEgse UsoeslUmépsbol U;sdaf] NaN Usy GUeaq
print (" 1.3 BYaeded NaN Y3y GUead:
print (df.isna (). sum())

print ()
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#14 FEi 3¢ &NaN 0 UaeDataFrame

print ("1.4 K g3 a6 a9 o dddN d UaeDataFrame:" )
print (df .isna (). sum(). sum())

print ("\n" + "="*80 + "\n")

#
#2. ot | G A]-0dfopna()
#
print (" 2. aot)] GAjOG¢ GA)z2zZ2q?/ EFddsq? 7K NaN"
print ("-" * 60)

# 2.1 @oUoy UGe o3 Ueet 3 “68g "~ Uyesycegs 6 eoselie aUU NaN
how="any")

print ("2.1 dropna() - @oUoy UlGe o3 Ueget 3 eU UsgeaYeostlUss y¥3U NaN:
df drop_any = df. dropna ()

print (df drop_any )

print ()

# 2.2 @oUoy Ule oyjUeerts ehae Us Bs) UU dUescUalU UasUs
print ("2.2 dropna(how="all’) - o Uojy Ule ehR3e o93Ueelt 3 "6g UasUs Us
NaN:")

# mdessgyoeielU e9U opUeee U HaU NaN

df_with_all_nan = pd. DataFrame ({

‘A" 1 [1, np.nan, np.nan],
'B" : [2, np.nan, np.nan],
'C' : [3, np.nan, np.nan]
}, index =['r1" , 2" , 13" 1))
print ("Y1 9"3)
print (df_with_all_nan )
df_drop_all = df _with_all_nan . dropna (how="all' )
print ("z 0 0"y)
print (df _drop_all )

print ()

# 2.3 @oUoy UGe GUdeat 3 “8g "~ Uysycegs NaN (axis=1)

print ("2.3 dropna(axis=1) - posUoy UGe GUdat 3 eU Usgea¥YyostlUss y3U N
df_drop_cols = df . dropna (axis =1)

print (df drop_cols )

print ()

# 2.4 @oUoy UGe o3Ueget 3 ¢U NaN eh3e GU OGgosaUsajosecyslUd ¢
print ("2.4 dropna(subset=['A", 'B) - poaUoy UGe o3 Ueet 3 ehse Us g’ Yy
GUsd GUeaUd )A © B: "

df _drop_subset = df . dropna (subset =['A" , 'B' ])

print (df drop_subset )
print ("\n" + "="*80 + "\n")

#
# 3. EKEJ3zYs-¢iNmp@ ¢
#
print (" 3. FKF3IZYsEANQqQEE 7K B¢g) UKNEg ELz¢g"
print ("-" * 60)

# 3.1 Fge oevyyvidd Hoars Urs NaN U GU0UdUje Usee ( .6. C
print ("3.1 fillna(0) - Ege oeyvlid hovrs Ux¥} NaN U o0:"

df_fill_zero = df . filna (0)

print (df_fill_zero )

print ()

# 3.2 FKge oeyprvid U0 aU0UdUje Usee Us¥Y GUead ( .6. dict
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print (32fi|lna({'A‘: -1, 'B" -2,'C": -3) - poUliey UUsoayd Useyd UsY¥
dUeaq:

df_fill_dict = df.filna ({'A" : -1, B : -2, 'C : -3}
print  ( df_fill_dict )
print ()

# 3.3 FKEge oejyvld U GU0OUstGUsah eyUje (eylad hyeg GUe e
print ("3.3 EKEge oe)rvrid Udd GUeadd 'A' U Uess eyte fyae U(q
5a3U00U0s inplage UOluL):"

df_fill_mean = df . copy ()

df_fill_mean ['A" ] = df_fill_mean ['A" ]. fillna  (df_fill_mean ['A" ]. mean()

print (df_fill_mean )

print ()

# 3.4 inplace=True ( jelece: Uu;e’oe’esﬁa Us Ujceoah Dat
print  ("3.4 fillna(inplace=True) - YU YtiUsoeU U inplace (Uye 6 850
Uy cgoahfh): "

df_inplace = df . copy ()

df_inplace . fillna (99, inplace =True)
print (df_inplace )
print ("\n" + "="*80 + "\n")

#
#4. YABqU¢ grIFgYs ¢ Nqfillg
#
print ("4. YABqU¢ grIzgYs ¢ NEARYVARD FILL)" )
print ("-" * 60)

# 4.1 ffill() - Ege o vid U0 Uds jedocielUsad yooagyd Usecse (
print (4.1 ffill() - Yy ddqUsosae Gge oe)vyld aUUY ceoascd o) Uset 3
df_ffill = df . fill

print  ( df_ffill )

print ()

# 4.2 ffill(axis=1) -djexyddUsesse Gge oae)yld aUUY ceoasd l°JUC{a~l 3
print (4.2 ffill(axis=1) -ByoeghaUsU "jexyddUssae) Gge oaey vid:
df_ffill_horiz = df . ffill (axis =1)

print ( df_ffill_horiz )

print ("\n" 4+ "="*80 + "\n")

#

#5. BULEUB] qQAE# & BE ¢ Aqliil)

#

print ("5. BYLEUBj qAFEd ¥k Bg ¢ NBACKWARD FILL)" )
print ("-" * 60)

# 5.1 bfill() - BEge oeyvld U Uds U heUsd yooagyd Usee ( j36d
print (5.1 bfill() - B s0decyydqUosose Uge oey¥yid:"

df bfil = df. bfil ()

print  (df bfil )

print ()

# 5.2 bfill(axis=1) -ByosshsUsU 6 stdecy)dqUosse UGge aey)yld

print ("5.2bfi|l(axis:1) -ByoeghsaUsU 6 s0decy) dUosde Gge oaeyvid:"
df_bfill_horiz df . bfill  (axis =1)

print (df bf|||_hor|z )
print ("\n" + "="*80 + "\n")

#
#6. YY) N Kz B sngrpolate()
#
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print ("6. Y] A KAz hBNTERPOLATION)" )

print ("-" * 60)

# 6.1 Gy Ueeooe ~ Uy Uebeayes {14 ey )

print ("6.1 interpolate() -y Ueesoe "UyUebeoe (YU sacoe): "
df_interp_linear = df . interpolate 0

print (df _interp_linear )

print ()

# 6.2 YUy Uebeoe U "Uyoesyoteh GUds o20U0U0i dgaiad ( G .
print ("6.2 interpolate(limit_direction="forward") -zhsayetuU0e " }:HY
df_interp_forward = df . interpolate (limit_direction ='forward )

print (df_interp_forward )

print ()

# 6.3 YUy Uebheoe U Yooad eydesle ( .6. “~e8ag¥sgesae, U’
scipy)

# YypeUs) UUsayY: Us dyaUUU 30 lUeoeseYdlUOUU polynomial e
scipy.

# KuiL Ue UlGesegeU GeeaslUleyse 05U U eslgoe UsU; UetUrs.
# print("6.3 interpolate(method="polynomial’, order=2) - Yeagrs3geosoae

"Uy UebReeghUde:di

# df_interp_poly = df.interpolate(method="polynomial’, order=2)

# print(df_interp_poly)

print ("\n" + "="*80 + "\n")

# -

# 7. BIUGTARPENqegtLT¢ AKBLETBUYUEZEEZ ZAUBmpQq?

#

print (" 7. BIUTA?PENQELT¢ )ABLETBUZEE"

print ("-" * 60) .

print ("] J} 6 o DftaFrame( oo Wy~ Us di E"s)id

print (df)

print ("\n--- isna() - ")

print (df .isna ())

print ("\n--- dropna() - ")

print (df . dropna ())

print ("\n--- fillna(0) - ")

print (df.fillna (0))

print ("\n--- ffill() - ")

print (df . ffill ()

print ("\ n---  Dbfill() - ")

print (df . bfill ()

print ("\n--- interpolate() - ")

print (df . interpolate 0)

print ("\n" + "="*80 + "\n")

print ("¢ AsBEFE YABUIUA) Z7Z) ¢BE"

r@4.6YJ'h’h{|s‘J>h J‘h_‘l >5‘I{V‘. s‘rsvns’Jh"hl bl b _‘>_/\_
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347. s _h
-
astype() ]
¢
pd.to_numeric() <
>
-
j

convert_dtypes() '

/
1
infer_objects() >
0
1
v
¢
map() h
<
B
replace() i
n
where() ‘
>
mask() {
n
5
transform() 5
r

g [ >-A
Rfwd' <" ¢ h(Qysg
Rfwd' <" ¢ h (g ol
RT I RToladel
' A >hgyY 9Ol GS
"R¥oU_ " >" U8
LIR®(G 2 ¢y dzY SNA 06
errors='coerce’)

RTwys ° 4t >h Qe

LIR®G 2 gy dzY SNA 06
downcast="float")

df _converted
df.convert_dtypes()

df_inferred = df.infer_objects()

RfwU, < U8
RTwU., < UB8dYl L
'male’; 0})
R¥wU_s _~hi . A qQ
Rfwdh =" >" UBOD
X**2)

df.replace(O, 100;
. df.replace({'NA": pd.NA
‘'unknown': None})

df.where(df >= 0, 0
BAa_ " Ch A ' <
> w >5 7
df.mask(df < 0, 0
Frhas' h ¢ 7 v j _
~h " h =~ h A,

T h 7 hr wyhere§-h

ha “¢het >~ p
>8 nodF

., df.transform(lambda x: x * 100

>h > .- A
B_h_ w - B " _"/\ _
"< " 7 ¢ <! ~
- Y 7 B A h ¥ > Y gt
ho B "< . ! > T
B_h_ \;V_B' w A h oot
Ces g "o n
astype(} b _ >° 7 s
,h<>h_hz >B_h_'w’
* >w NaNo >efrors='coerca) ¢ h
B ' _ Bt A ¢h, h AR <
B_h_'W_;' h __'>h_
w< o 7 _ -7 1817
tI-y'I?I-é it h Y
Y >T T Y oA b
© 7 1 NuHableo -~ dnt6 Hring) .
Y Y~ h * B’ A h j|s<_l
BL Y >SWA, A T8 objectd < B
L. AN TS w T A >
YW v > > B h Tw T Y
‘J¢Bé">W/\V_‘I-
~ dnt, fibat, datetimed T
CAh T A
"“>V“"5’_h' 1"
hts " Seliesd 8_ "><'h)p >
AT e 0<bB V'S
B ¥ 1 B h's“_s’r
A ' Ch¢o h 1 ¢ 8BS
FGFCNXYS " {SNRSa
h 1> < W Bt > B > B >
<sv“¢h
* h ' B C h y
JAND TS TrueE T Mk &t _
B> h h << NaN." o~
~ h A where(® EBA_ © ¢ h
> T >'Thue. ™ A
, h ">y B! > h . AN
G CNY YSZ N _
FGFCNFXYS >8 A
-y 7 B’ A h s, h "~ >"' " g*
h . T Ah

df.transform([np.sqrt, np.exp])
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n.h" >"yes" >"' h R N L

PYIAR oLt L apply(sum)

: . - ' .a sum
apply() oA s tramsformge n | BEPYRET

>- Y 7B A h 5"‘_’w,

>V 'll

df.applymap(lambda X

rl , h 4 > ' y B t > t h N . A fll{x:.zf}ll)
applymap() > > A, >SWAT R D"

(elementwise). e s i

1 8¢ hy " ¢h O
ga_ " ¢h* > A _ = dffillna(0)
il b! o >¢ > h T4 ¢ s €7 dffillna(method="ffill")
Ina() >w ‘Y Y 45>">h_" m5>’y5‘ _h ¢ B A

_5<5‘_h’hl J./\“_"I ""‘JV’>B/\' _‘

) X . . _ > 2V - ’ |<r

& . " loc>s T > h 022fR¥¢f?Of‘)B,¥wq. .

. . gech y h ' <

B > A h® w A h < - . .
loc[][>¢ 1 . » . . _. ; t h h A ‘chli,s, C "

? lll(ll‘l - yBl —IA —(

A geh Y hy <t
r@4.7YIh'h4|5‘J>h 1t h _l. >t5"4"| b|'b_’>_/\J'h I<h,«=h ﬂ“i‘
1 ¥ h‘_" YA 5/\'[-_B_rh>'|s’v,5,_‘h‘y"nb>{lfv>_V\'/A,/\(DC')51HL{I|‘“¢N\]h)l/.‘
- >5_h_’w"’ > B _‘ hCh_W’Jh‘_B B~ 1 A"
~h v tem hAR< T
M® pthoes” "0 T A psLT>WALA 050811540
E \'\_" |5—g<vJ" ) - v —lBlV>W/\ A " /\h! ¢ l>| 1t
1 astype() vs pd.to_numeric()

o & FatewsSoov s Ah* h v BA T hoom et
s AYUS3ISNE ‘h ¢ hThTE D
o «pd.to_numeric)g © Ah " ' hHhwv "~ A'hHh BEAh<<hOC O oo
. UY<h** g " plbX 8" _ ~w7TYA_ h Y. AN
1 convert dtypes(Y n* > ".‘' "> ,h _h A tFyRF& 4+ h AN
LYGdS3aSNBEbHP® [h hy " he¢hy haA >"h -~ "< h ¢y h>
>s _w_ s " Ff2li0 & O2yPBSNIYRGELISaon s~ ' _
¢ AR O
H® BA_ " Ch _ A h- o g oh - YA
ﬂmap()Y 14 h At ¢ 1 " h ¢, 4L " CY -y v Ch_'J""C‘_/\ 1 B
MKAO® s 7“1’ > A s [SNASAOD
ﬂl’eplace(){ J'lv B‘W<lc_v h - _" Y| LI qh:_l >_V,B,'
LR S S “ 5FdFCNXYS .. Ah 8 TR B

7 where)&mask(Y ¥ ' _ . 1 " A “ha _° pLCh _° . 9EOStO®

0o BKSNBO™  A“"C' 5 _*>"QyY [ ho_h YA tst o ohoa e



0 Yléﬁlé‘ Alllq‘lz _l>lll’)Y uj<<hVB _IA _l>ll h/\ t
3.&"{ ~ " B _1.hRunctions: apply, transform, applymap
nt+- -~ _.AR >78 74 A _ h* T "o BT >
1. applyy ¢ _ " 418’ hah hv Ahp ° 7 8 Ah ~—h " B >
> AT C>" 0T . & adzyo o
2. transform()Y [ = w " ThA_h AR BT WY, 3T WA h Yh ThY W
n" Ah' s vh o e ¢ ot h yRINNITATFGARZY 67 d. & Ah
3_app|ymapoé‘_‘ /\B'_B'BI B ¢ 1 ‘B‘I >5_"/\">h‘_'<.‘5 A
: AR reR S ECE < VLT STh a0t SY Y Ty o
> <> bebh 8 S¢hts h’' s
n¢n|>tv "I,h.l__'<—/\ - .l_‘/\"lql
1T RFof20m@ A" "¢ 5 MAghyp"  "«” h8' [~ 4 “fiehdy" . h <"
_ 4 ' - v Ah _{l >l ~ i 1 n N Bl >! h /\Wh N _ n <l J h N t >
8 haAahas A, 7 h = T o ABfast o Aan v BLILIX & >
import pandas as pd
import numpy as np
#
# mdeossgyoal UUaoeUUed DataFrame U "@oasaal Ui ¥3 al
#
print ("¢ z £ B3 N\fAY Gz | PdBaErame” )
print ("-" * 60)
data = {
‘Name' : ['Anna’ , 'George’ , ‘Maria’ , 'Nikos' , ‘Eleni' ],
'‘Age’ [25' , '30" , '28' , '35' , '22' ], # Uy eoaa¥Y ¥vd string
'Height' [165, 1.80, 1.70, 1.75, 1.68],
'Salary’ [ 50000, 60000, None, 65000, 48000], # None (NaN)
'‘Department' ['Sales’ , 'IT" , 'Sales , 'HR', 'IT" ],
‘Join_Date' ['2020 -01-15', '2019 -03-20', '2021 -07-01', '2018 -11-05',
'2022 -02-10' ],
'Score' [85, 92, 78, 88, 95],
'Is_FullTime' ['yes' , 'no' , 'ves' , 'yves' , 'no' ]
}
df = pd. DataFrame ( data )
print ("] |} ¢ 9 dftaFrame:" )
print (df) B
print ("\nBad) e lealg )
print (df . dtypes )
print ("\n" + "="*100 + "\n")
# rr .
# 1. astype() - zU0U0UUy e e Ui "6g UtUUGeys3¥s
#
print ("1. astype() - zU0U0UUy 6 e Ui "6g )iUlUeceysys"
print ("-" * 60)
# zU0UUUy e e €5U0Ud GUeadd U K string aU int
df ['Age’ ] = df ['Age’ ]. astype (int ) B B
print ("zU0UU0Y U ' h astype(int) G60d GUead ' Age’
print (df [[ 'Name' , 'Age’ ]]. head())
print ()
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# zU0UOUUOye & “"gaat3 GUdat s U aU0Uzssh
df = df . astype ({ 'Height : ‘float32' , 'lIs_FullTime' : 'category’ })
print ("z UU® " Mastype({'Height" 'float32', 'ls_FullTime': 'category'}):" )

print (df . dtypes )
print ("\n" + "="*100 + "\n")

#

# 2. pd.to_numeric() -z00U0Uy e e G0 UysdedUsoah Ui 6 U cUsysie
#

print ("2. pd.to_numeric() - KgyoasoalUd eU0UU0UUUy6 " ® GU Upsdeh™

print ("-" * 60)

# @dessg)oeielU €650 GUead €U Us¥elUsalUd Useyd
df [ ' Temp' ] = ['35.5' , '40.2" , 'abc' , '38.0' , '37.5' ]

print ("E Ue aBemp’ ~ | a"3)

print (df [ ' Temp' ])

# zU0UUUye e eU errors='"coerce' (89 ed yoo9g)U0Ud o2a3es3 Ul

df [ ‘Temp' = pd. to_numeric (df [ ‘Temp' ], errors ='coerce’ )
print ("z UUW " fpd.to_numeric(errors='coerce"):" )

print (df [ 'Temp' ])

print ()

#j ) elddwncast o s Waeooe63heddigddd

df [ 'Salary’ ] = pd.to_numeric (df['Salary’ ], downcast ='float' )
print ("z OUW® " Fdowncast="float' 0 Udi Ue ao'Salary":" )

print (df ['Salary’ 1)

print ("\n" + "=" 100 + "\n")

#

# 3. convert_dtypes() -3 gUhpheUUd €U0UUye e U0 byalUstUesgd null a
#

print ("3. convert_dtypes() -3 gUpheUU0d bUaUstUs Badqtd Ui xs3-"

print ("-" * 60)

df_converted = df . convert_dtypes ()

print ("¢ i ~ 8es0UW® " Fconvert_dtypes():" )

print (df_converted . dtypes )
print ("\n" + "="*100 + "\n")

#

# 4. infer_objects() - dUaUsGUs &@0dé&dis ~ sapject

#

print ("4. infer_objects() - Fge Uy Ubdpd U0P¥ 3 vao (bbject” )

print ("-" * 60)

# @deoesg)oeielU y3U DataFrame U GUealUd object
[

df obj = pd. DataFrame ({ ‘A" : [1" , 2°, 3], B 15, 25, 351}
dtype ='object’ )

print ("Y) s mfer_objects():" )

print (df_obj . dtypes )

df_inferred = df obj . infer_objects 0

print ("z U U mfer_objects():" )

print (df_inferred . dtypes )
print ("\n" + "="*100 + "\n")

#
#5.map() - ) 3UsoaUUYGUUGd Uset s GU Series U aUszssfh e Ggs
#
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print ("5.map() - J 3Ust@Uesacsald Usetpr G0 GUead"
print ("-" * 60)

# zUaU0390h

df [ 'Is_FullTime_Code' ] = df['ls_FullTime' ]. map{{ 'ves' : 1, 'no' : 0})
print ("map() & UaU3 s dyfs ->1,no ->0):" )

print (df [[ 'Name' , 'ls_FullTime' , 'Is_FullTime_Code' 1. head())

print ()

# z 00 g3 ¥y Uthmbda

df [ 'Score_Squared' ] = df['Score’ ]. map(lambda x: x** 2)
print ("map() ¢ Ulambda( UU U, ¥ o $core):" )

print (df [ 'Name' , 'Score’ , 'Score_Squared" ]]. head())
print ("\n" + "="*100 + "\n")

#

# 6. replace() - )3 3UsaU0U0YGCUUGd GgooaUoayseysrxs Usel 3
#

print ("6. replace() -J3UsaUUYGUUGY UserL 3"

print ("-" * 60)

# 1 3UsaUUYGUUGd eUesaxveyadd Usced

df_replacel = df . replace ('Sales’ , '"Uxyaeid'Qsd

print ("replace('Sales', " raeGWPo-daUdsy t Uody Us:tle
print (df_replacel [[ 'Name' , ‘'Department’ ]]. head())

print ()

# j3UsalUUYGUUGd U aUszsafh ( eaayd UsUsaUUUGUYOUsd)
df_replace2 =df.replace (HR': ' J3d} 1L 936 mg3lWesafGdd)elich)sae’
print ("replace eU aUssoafh 9JosU UsgeeUUU: "

print (df_replace2 [[ 'Name' , ‘'Department’ 1]]. head())

print ()

#)3U0Us0U00YEWOG UOY

df_replace3 = df .replace ([ np.nan, 'ves' ], [0, 1])

print (“replace oa 0 UW@ ¢ 1e3Uaa 0 U8 Us o UU UG UMaNU=p dyes’ ->1):" )

print (df_replace3 [[ 'Salary’ , 'ls _FullTime' 1. head())

print ("\n" + "="*100 + "\n")

# - - - - . - -
# 7. where() - o UUey; ddd Uset 3 f e6g o0ci Us Ggadead, UsUsas Ul
#

print ("7. where() - o UUey; did h 6g True, UsUsaUOUYGUUGd hH 6g F

print ("-" * 60)

# J3UsaUUYGUUGd Uy3dqUsessata © e6d U sadgedUt 3 Uset 3 (UuL,
UsUsoaUdatUUUUs U NaN)

df where = df. copy ()

df where ['Score’ ] = df where ['Score’ ]. where (df where ['Score’ ] >= 90,

other =np. nan)

print ("where(Score >= 90) - 923 Ulevh3sbUde g o »wody)

print (df where [[ 'Name' , 'Score’ 1))

print ("\n" + "="*100 + "\n")

#
# 8. mask() -1 3U0sa0U0Y0GUUGd Uset s h 6g sbei Us Ggasdead (U330
#
print ("8. mask() -1 3U0UsaUU0YOUUOd Hh 86g True, uUusUUeyddd h eg F

print ("-" * 60)

df_mask = df. copy ()
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df_mask [ 'Score’ ] = df_mask ['Score’ ]. mask(df_mask [ 'Score’ ] < 90, other =0)
print  ( "mask(Score < 90, 0) - UsUsaUdstUY U 0 AOGUYg bUdeePsoald U
print (df_mask [[ 'Name' , 'Score' 1]])

print ("\n" + "="*100 + "\n")

#

# 9. transform() - KGUyeesoe GgsyYyUdadd GU o¥YdU Usee (U s0Uyy
#

print  ("9. transform() - KiGUyeeoe GgayYyUdadd GU)ayYdU GUesscUac"
print ("-" * 60)

# KGUpesoe esUd Ggsy,Udadd (° .6. “eeaal aUGsUlcehd U a
df_transform = df [[ 'Height , 'Score’ ]]. transform (lambda x: x * 100)

print ( "transform(lambda x: x*100) - GUs g Ue o Bidight o U sScore:" )

print (df transform . head())

print ()

# KGUjesoe “eaat 3 Gg3UjUedUys (U s0UyyiUs DataFrame ¢
df_muilti = df [[ 'Height" , 'Score’ 1]]. transform ([ np.sqrt , np.exp])

print (“transform([np.sqrt, np.exp]) -0 90Uy yltddmaside o:'0)

print (df_multi . head())
print ("\n" + "="*100 + "\n")

#

# 10. apply() - KGUyeesoe GgsyY,Udadd aUUY eeasd YzesU (aUleal
#

print ("10. apply() - KGUyeeoe GgsyyUdadd GU ¥Yses3U"

print ("-" * 60)

# o6dyjesteU ayvYdU GUeoadd (ehse 029U UysdedUosayd)

print ("applysum) - Ydj;eslteU aUdet 3 (Uj)sdedUosoayd):"
print (df [[ 'Age’ , 'Height" , 'Salary’ , 'Score'’ 1]]. apply (sum))
print ()

# KGUpesoe custom Gga3ay¥YyUdadd GU oa¥dU oj3Usgee (axis=1)
df [ 'Name_Length' ] = df.apply (lambda row: len (row[ 'Name']), axis =1)

print ( "apply(lambda row: len(row['Name'), axis=1) -seoacedas he UURJ

print (df [[ 'Name' , 'Name Length' 1]]. head())

print ("\n" + "="*100 + "\n")

#

# 11. applymap() - KG Uy g aloge Yy Udailedy d O Us s ¢ DataFrame (element -
wise)

#

print ("11. applymap() - Bgsyy Udad a0 a)YdU oaUaa"

print ("-" * 60)

# ze6j3 06 6adid UysdedqUsesoat a3 GUdet 3 ¥vd string U 2 tUaUL
df formatted = df [[ 'Height , 'Score' 1]]. applymap (lambda x: f'{x:.2f}" )
print ("applymap(lambda x: f'{x:.2f}") -ee) e estidud

print (df _formatted . head/())
print ("\n" + "="*100 + "\n")

#

# 12. fillna() - BEge oe ldiadls e dgllbica 3
#

print ("12. fillna() - Oy ¢ o 0MNal)

print ("-" * 60)

# Ege oeex@ddUd 0y ee e
df filed = df.filna ( ‘Salary : df['Salary’ ] mean()})
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print (“fillna e Ue y 06y e UdSalary:" )
print (df filled [[ 'Name' , 'Salary’ 1))

print ()

# Y erddUsae dge oe) 0] 3(yftF iGlUe)ad o050 “~ Uy YuUsoeU

df [ 'Salary_ffill' ] = df['salary’ ] fillna (' method ='ffill )

print  ( “ffill G U dSalary:" )

print (df [[ 'Name' , 'Salary’ , ‘'Salary_ffill' m

print ("\n" + "="*100 + "\n")

# -~ - -~ - s~

# 13. loc[] eU- 8ggdagddead UsUsaUUYOGUUGd 80U GgooaUsy oc
#

print ("13. loc eU GgasdwadUyYaUUGd g )h Ggsdead"

print ("-" * 60)

# Bypolefhd 3yUd GUeadd aUUdosyalUd bYaUs dessaald
df . loc [df ['Age' ] > 28, 'Age_Group' ] = 'Senior'

df . loc [df ['Age' ] <= 28, 'Age_Group' ] = 'Junior'

print ("loc ¢ 00 g 3 de» s Wge_Group (Senior U 3 Age>28):" )

print (df [[ 'Name' , 'Age' , 'Age_Group' 1))

print ("\n" + "="*100 + "\n")

#
print (" ¢ KsBE H/\Bu/\bzzj g BE"
r@48YJ’h'h{K'J>hJ _ . >B‘I{V‘. >|s_h‘;'>h_">",l T A ¢ h !

348.0 _h_ vt Sw . pwe g

nt>"" _ 71 > h df.describe()

: LT T it h dfdescrlbe(percentlles [.1, .5, .9))
describe() C g 3 o - s N S s won
mean, std, min, quartiles, max ' >8 h

J'h'W‘B‘ > h ‘,/\"
. T A hTrt s .
info() v A >h_ h A o _ df.info()

Ll >wA, A Ch
rw h rB
n

dfmean()l rw: -
mean() 17 <1y Bt YA > C <
- ’ df["Revenue"].mean() rw:' "~
‘\JQBC">W/\' |
. 1 - T <7y B ! ' .

median() A Lt s_a df.median()

rl—l _ W Bl _IA
mode() o_ ‘' >" "t >w - " df.mode()

: AR
fw h n'f‘

1—v<vJ yBl _l _
std() L oAt 0t h T dfstd()

h= ' YA L swrv v
var() 1T T <ray et 00t dfvar()
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min() n-"" " _ w,s'’ _ A 8 df.min()
max() n- " _ w, s ! > w df.max()
rl_l‘_,W>Bl _'/\
quantile() oSS Tt SwAT - 7 " dfquantile(0.25) M~ _ s _h
Nn®Hp +°“h 7 HPE:2O
Y B -
rW_'h
1] - Y <Y y B ° _V h‘df
cumsum() CUA L soa .cumsum()
d L R d
cumprod() A L soa .cumprod()
rl"‘_ w o B _V h
cummax() T s df.cummax()
. rl" _ w o oB ' 7 h ' .
cummin() SO tsoa df.cummin()
1. =W
1. AL h¢ b
1] - <71y B !
corr() t S NE2YO >8 by df.corr()
1 - T <71y B ! C
cov() oA Lt <l df.cov()
rv/\h.{‘QWl
B—hfit>|
' >-A
rl" _ w Bt _ SAB A
count() (nontb ! 0 > A df.count()
S s oh
. n-"" > _ w, s’ _ 7 A :
nunique() SYANL TS LAt A df.nunique()
q“ _ w Bt > ' h
T B tw, B _'/\ h . .
value_counts() SYANL S _AD 6P df["Product'"].value_counts()
O
n“+°"ew,
U w8 w A h
abs() E< o w ¢ q . diabs)
1~ " <Y1’y " ! <7
skew() o ch haTsr df.skew()
] T T <7 y B _'/\ (9
kurtosis() bh*.>""" b > h  dfkurtosis()
t ._A
1T T <Yy st ! Lt
diff() . S ¢ ht s 2 df.diff()
—v‘ _IVIJ'vr>BAV
1 - V<Y yst C AT
pct_change() > h v o _ ~ w . df.pct_change()
AN
I’/\h§4.I9Y‘ rwe Yoy 1 h 1_h_“_‘¢" B - B ve ~ 1 h > h
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,h 8, AY h->"Ch<g -~ ~aA h h okt S h~=>¢ <’ B ¢ h ¢
1.cer 8 1 hp" ¢ (Exploratory Data Analysis)
A B >] h ¢ A B s . B ' hy B h * > " h 1 "oy ' h ¢ AT 1T
1 describe(Y n’ Ah bs <i s _ "¢ ot bo ot o
o Tippg™ " ~ 77Tt <Ta " p L ABS >'"' A7 h7tt st Cw
¢5’>5/\V él_'l 1 - vt v Al ‘/\" _l>||l:)z 1'1 r>V—
¢ value_counts(y 1 . ' - . AR R A >w
<w@B " h >w > | b"‘v' - B <h B s > AhT h = A B‘",
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import pandas as pd
import numpy as np

#
# mdessgyoal UUaoeUUesd DataFrame U "“@oasaal
#
print (" p¢ ZtB3IAlGL) @Atlz) ¢BE DataFr ame"
print ("-" * 70)
# 09U UsU Uy UorvosehUqUU
np. random. seed ( 42)
# pdeocg)deally ced3sl 3
date_rng = pd.date_range (start ='2023 -01-01", end='2023 -12-31", freq ='M")
# pOleeysU
df = pd DataFrame ({ 3 o
‘A" : np.random. normal (50, 10, 12), # 9 U g3 wdUU3seer
‘B’ np. random. uniform (20, 80, 12), #eeegofheggUiuUssee
'C' np. random. randint (1, 100, 12), # Uayi Usaos
‘D' np. random. choice ([ X' , 'Y, 'Z' ], 12), #aUUdog)} 9ace
‘E' :onp. randon1.pennu&Mon ( np.nan, 10, 20, 30, 40, 50, 60, 70, 80, 90,
100, np nan]), # & UNaN
'‘Date’ : date_rng
)
# Yypeldead eUjosa1t3 UshelU GUdet 3 o0sU aegidshU
df['F' ] =df['A" ] * 2 + np.random.normal (0, 5, 12) # UGglUcUUslc¢ey3
df ['G'" ] = np.random. choice ([ 'Cat’" , 'Dog" , 'Bird" ], 12)
print ("DataFrame( ~j}t UBp ) Ue 9y i
print (df . head()) B
print ("\nBad) e lealg )
print (df . dtypes )
print ("\n" + "="*100 + "\n")
#
# 1. VYAANLUOA) OLT¢ Fé)| eLtEELTE
#
print (" 1. YAALOGA) OtFT¢ Bé) gtBEELETE"
print ("-" * 50)
# 1.1 describe() - Egse Usse GUUUstGUsoee 250 UjsdedqU
print ("1.1 describe() - 380 9a6oe (ehsae Uj)sdedUooayd
print (df . describe ())
print ()
# describe eU "jeliUjeclieysU “~elelilUsUalU GdeUa
print ("describe(percentiles=[.1, .5, .9]) -eUU 9 a¥e3atelUsyaU
print (df[[ ‘A", 'B", 'C" ]]. describe (percentles =[.1, 5, .9])
print ()
# include="all' o280 30 (Gge Ujsa¥YbUs aUs
print ("describe(include="all) - " UysalUchbyuladoc;bpyd
print (df . describe (include =all' ))
print ()
# 1.2 info() - Egse Ubadgy 6 i f DdtaFdme

u
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print ("1.2 info():" )
df . info ()
print ("\n" + "="*100 + "\n")

#
# 2. ZKEN) TEK?ENLTLE ¢) BE¢E
#
print (" 2. ZAKEN] TEA2ENLTEE &) EERE"
print ("-" * 50)

# 2.1 mean() -zZy0ed hyed

print ("21mean() - zyGed fAyed oa¥YdU UysdedUosoaed GUeadd: "
print (df . mean( numeric_only =True))

print ()

# zyted hyed Ggooaleyoseysadd GUeadd

print (" zyGed hyed GUedb[dAd ] medn()

print ()

# 2.2 median() - mpoaYeUlad

print ("2.2 median() - mpoaYe Ufipd

print (df . median ( numeric_only =True ))

print ()

# 2.3 mode() - K 293 U0U0ci GU Usce (& 63 Ua 30 yeclUs “~gaayd)
print ("23mode() - K 29 UUesi GUd) Useyd: "

print (df . mode( numeric_only =True). iloc [0]) # 431 U0d U sej UUgi U (Us
"eaayd)

# GsU aUUdoesysoayd
print (" A 99 UUesi 00U ,0dffi'® ].Dmode(). values )
pnnt (n\nn + "=" *100 + ||\n||)

#
# 3. Z7KEéN) omt) EUBA| E
#
print (" 3. ZzZAKA¢A] @t) EUBA] E"
print ("-" * 50)

# 3.1 std() - ¢g o0e U heasid
print ("3.1 std() - ¢gg 9de hoaadlid
print (df .std (numeric_only =True ))

print ()

# 3.2 var() - poaUsi eUsld

print ("3.2 var() - poUsi ey iqg
print (df . var (numeric_only =True ))

print ()

# 3.3 min() - KaYeoslGUd Usce
print ("3.3 min() - KaeYeolGYd: "

print (df . min( numeric_only =True ))

print ()

# 3.4 max() -zyoosulgcee

print ("3.4 max() - zZyo900(q

print (df . max( numeric_only =True ))

print ()

# 3.5 quantile() -delGeuaUdehy o
print  ("3.5 quantile(0.25) - 16 UUUU, Ude"hpy oaa

print (df . quantile (0.25, numeric_only =True))
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print ( "quantile([0.25, 0.5, 0.75]) - "soaoaYelaeuUgYaU
print (df.quantile ([ 0.25, 0.5, 0.75], numeric_only =True))
prlnt ( ||\ nu b n_n % 100 a5 n \ nu )

#

#4. BEIREQAAKSIFEKFNCUMULATIVE)

#

print ("4. BEIBEQAARKIELT)) ZKgN] "
print ("-" * 50)

# mdessgyo6ielU y3U €903 AUU; 8 Dat aFr ame
df cum = df[[ ‘A" , 'B", 'C' ]Jl. head(6). copy ()

print ("3 e0is3eas o0sU GgudyyUgUsay ()1 00d
print (df_cum)

print ()

#41lcumsum() - | dj es it Umdiheslie U
print ("4.1 cumsum():" )
print (df_cum . cumsum())

print ()

# 4.2 cumprod() - ) dy 89l Umsshhe Us a
print ("4.2 cumprod():" )

print (df_cum . cumprod ())

print ()

# 4.3 cummax() -1 dy) 6ol Usoyohs Gt Us

print ("4.3 cummax():" )
print (df_cum . cummax))
print ()

# 4.4 cummin() - ) dy 8ol Ubefc s Us
print ("4.4 cummin():" )

print (df_cum . cummin())

print ("\n" + "="*100 + "\n")

#
# 5. FEIE} KetE¢g & EI2mb) T3z ?EF
#
print (" 5. FEJIEj] AgtBE¢ & BEIPpt) T3z) ?Eg"
print ("-" * 50)

#5.1 corr() - Eglcy UPdargon

print ("5.1 corr() - Eg ey U9)dd

print (df[[ ‘A", 'B", 'C , 'F . corr ()
print ()

# 5.2 cov() - EgsusUsieUslq

print ("5.2 cov() - Eg3usUai #WPYslq
print (df[[ ‘A", B, 'C , 'F 1. cov()

print ("\n" + "=" *100 + "\n")

#
# 6. 7B?) ot TAE & | Y) ANt UZ¢FE¢ ¢€tzq?
#
print (" 6. 2ZB?] @t TAE & | Y) AN\RUz¢FE¢g ¢gtzq?"
print ("-" * 50)

Us et 3

# 6.1 count() - Yaedas ¢ 3 L
) Usy¥Y d)Uead: "

print ("6.1 count() - 24
print (df . count ())

abdt
Us ¥y

295U “s6 UgUs¥a

6

oy Uegeyd): "
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print ()

# 6.2 nunique() - YoedegasUlosbes!t 3

print (6.2 nunique() -726863U0ltsayd Useyd QPsy aGUead: "

print (df . nunique ()

print ()

# 6.3 value_counts() - Fge3fhUdUUd eca3Ulisat s Usets (a0 GUead)
print ("6.3 value_counts() - Ege3ahUdqUUd o050 )alUead D: "

print (df[ ‘D' ]. value counts ()

print "\nds U GUead G (U a0Udoeysayd): "
print (df ['G' ]. value_counts ()

print ("\n" + "="*100 + "\n")

#

# 7. Kt @t TAKE E¢) ¢rEELTAE

#

print (" 7. At QptTAKE FE¢))gLEELTAKE"
print ("-" * 50)

# 7.1 abs() - ) "hagUUd Useyd

df abs = df . copy ()

df_abs ['Neg' ] = np.random.normal (0, 5, 12) # “~jelGdead UjsdqUssats Uset 3
print ("7.1 abs() -] "heglUUd Useyd (GWead Neg):"

print (df_abs .assign (Neg_abs=df abs [ 'Neg' ]. abs())[[ 'Neg' ,

‘Neg_abs' ]]. head())

print ()

# 7.2 skew() - se3hUqUU

print ("7.2 skew() - se3hUYyUU

print (df . skew( numeric_only =True))

print ()

# 7.3 kurtosis() - Tiyp Uxid

print (7.3 kurtosis() - Ti 1 Ux0Od

print (df . kurtosis ( numeric_only =True ))

print ()

# 7.4 diff() -opeUL']GLyg’ (';elil’”gaeoe:Vperiodszl)v ;
print ("7.4 diff() - poUGeyyd eU0U3i UtsUleeosoat 3 o) Uteit s (GUeac
print (df ['A" ]. diff (). head(6))

print ()

# 7.5 pct_change() - e el UselltUb g ae )

print ("7.5 pct_change() - 806 0 UscUbUD o(& e ol )

print (df ['A" ]. pct_change (). head(6))
print ("\n" + "="*100 + "\n")

#
# 8. RBIUTA?EgNqQEtT¢ KYULtETBUYgE¢ ( 16Usy UUsace)
#

print (" FIOGTA?ENqQetT¢ AKBLETBU¢EE E¢EgBLi ALg?"

print ("- ‘*50)

print (" Basgoaadjtddal d 0O 0u093~q hovs Urs)GUUUsaUsat s gUd
print (" ¢y a6 d ';eo;Y)asUUeg’

r@49YIh'h{5‘J>h 1t ~ _h_"_'(.‘w >80 LY _*/\J’<h“,’/\J
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349.0 . % _tSY 1 TY<Tat sy oht s hjY<cw

L. 8 ‘e’
1 - <70t
(Cumulative
Operations)
l] T <7 y B¢ _ ¥ I
éOszdzt FGADS asz
S e K A hoy df.cumsum()
cumsum() S T y df. cumsum(aX|s h oo
- B Yt Y s h h A R 1
W AR AW 5I-UI-CNJ
>w B ‘Y . ()
d b d
cumprod() 6 Odzydz | i A @S Lo § dhcumprod)
n._ A _ “wo,oB ! _ ¥ h
cummax() 6 Odzydzt F G A GBS YI E df.cummax()
>w o, 7 _ Y _ cw, YA
. n-"" > _ w, s’ ” df .
Ay 6 Odzydz F GADS YA y7 SEILLY
I h = w , B < B
b{ A I o> A h b
6SELJ yRAY3 g A
expanding().sum() _wsum(), T T <7 Ty B df.expanding().sum()
<. A _+ A R
0- "> 7 ‘climsum® < < hY

h
[ w <" € M)

< 1y B
(cumulative mean).

~

r
expanding().mean() df.expanding().mean()

1 - <t >
s _hij " <_ A
(Differences & Shifts)

} - T <7y Bt _ oA dfdiffgor b, T 7R h
L h Y h ORAAON. ™~ "1 7 >EA"
. > _h v ‘_“'1*5’.df.diff(periods=2)')i'h,“'f
diff() AR Ah SN ) D s sw
T LA 6 LIS NA c:lfdn‘f(amsl)oi‘h)“’h
> h Tt Tt T > B A "
1 - T <70y B 7
> hj ¥ < 6 LIS ND ¢ df.pct_change()
pct_change() >6 _h v o _ = w df.pct_change(periods=2)
S Y S A . -
rs _h _ "7 7 ys" (')éK
h A wAh A CE dfshlft()0>"_h_v_)y"
LI Lo ANX Lot C>wo ¢h A S’ h
shift() b<’ " _hb > B -'ch_,l')
BT >8 A _'>W,¢dfsh|ft(per|0ds-1)o>5_h_“
¢ h -~ Y * h - hv' ¥ . _ Th AL D
1t h ‘JC "B‘ICD
[ 7 A h34h0yY O e L N e R
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https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.cumsum.html
https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.cumprod.html
https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.cummax.html
https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.cummin.html
https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.expanding.html
https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.expanding.html
https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.diff.html
https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.pct_change.html
https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.shift.html

B.o_w Tt >wt Yt h TRIAhES T TA 0T A ASSeries Andlysis) ho'¢ ALY S,
“'>h _YYIEY AT SO ST A Y T T _' A tlyRFa® |
>h T N A >lh h to¢on qu-/\hz v ot A" t ¢ v oo -

~ > ~ ~ , ' ~

1 >80 7 A'YAD Y B VWAL W LB >SW AL AT AL AT D

M® 1. ST 1T Y et s o/ dzYdzE FGADS hLISNY GA2Y 3

B Sw Yoy v h o wo he¢~ > i h<hasph ' A ~<' 7Y, Y7 h h-
T cumsum(}y [~ -7 ¢ <h> oo “h” hys*"1>h B’ aAh' ' = h " h
¢h h° ">h _ Y ¢ phts S>w h v B A h Vo -
AT <Y h>w, 7" T ">E " hHO
¢ cummax() / cummin(f oo "' "> """ A _hF . AN 1t h A h 5 A
. h>" <h o® m‘h “h " hyp8*"J1 >hy B > " h >|5_""'Z _" (‘jd‘
st T wo, B ¢h hu " h, 8" h - "'A hooom v RI i
ﬂ expandlng()( B\ - " LI Ah! >l h -y B VvV B <l p] >W/\' >" 4 , n
Odzyadzyé6 o Shas® >' A~ he "' shys ' SELRIYRAYVIOO
T hve 0" . ® YSIyouv: adGRo0O0O 8 wah “~h-ht 7~ o0

Tippe SELI YyRAYIAOODYSEyYyo0O ¥ Aht svht s ¢ 0t h Ah ]
-~ * " h >h ¥ ¢ h ¢ _ -y B A h AW h 184 Y >WwWAh D

HP 1~ "< 1" > ¥ _hj“<_ A O5AFFSNBYyOSa 9 {KATFGAO

B, _w, v >Sw YTt >h I D Y SR T 5

T diffgY 1" "< icyst A hT < ' s>s hjY<"o

0 Ih i’ h,{BB/\J >‘h‘YB. B’ , h > M AN T, <" T oB . ¢ h NS
20.

1 pctchange(y n’ Abh° ‘ - Yt >hoaAotor >w LY Pt h Yo
h - ' « K s w g T Y Y h 5 Ch AY A h h 1 8147 >
jh’,_'_h h A _v - Y A ¢ h AB MAOE ¢ ht h <« <! h A

ﬂ Sh|ft()Y J‘ol ! -y b_h'gv'J'>WAlb h « <h I
> B h ¢ AB >

o n]rh > B)AB/\ :Lw£3rr>|mh —v<v1)\Bl ¢ h t
\|>B’IAII _l>|| S B _./\ _'V‘Jv,>l5/\' ‘_'/\ ){t
w B¢ -IA _l>|| _V b fg b ,{’_<h _‘A _(>

import pandas as pd
import numpy as np

#
# mdeossggyoal UUaoeUUed DataFrame €U UjysdedUsay
#
print (" ¢ z £t B3I AGL At lz) ¢BE Dat aFr ame"
print ("-" * 60)

e
(e
(el
()
™
<

# mdessgyoeielU y3U e9a; fh DataFrame U Uy Usd GUeald ol
data = {

A" : [10, 20, 15, 30, 25],

‘B’ [5, 8, 12, 10, 15],
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‘C' : [100, 150, 130, 200, 180]
}
df = pd. DataFrame (data , index =[ 'Rowl' , 'Row2' , 'Row3' , 'Row4" , 'Row5' ])
print ("] } 6 5 DftaFrame:" )
print (df)
print ("\n" + "="*90 + "\n")

#
#1. EqQANAKJI ¢ LIFBRES Bt EFCUBIHLATIVE OPERATIONS)
#
print ("1. EqQAAI¢tIHBESBIUL'FzB¢L
print ("-" * 40)

# 1.1 cumsum() - ) dyaes
print ("1.1 cumsum() - d
print (df . cumsum())

print ()

i Uwdbyhe o tlesliti Ue o(dxis=0, ~j eU sapsoe
JeolUsafh ¥dyesleU YUsy GUead) : "

# cumsum() eU axis=1 (UdyestlUsoafh YdyestelU Us¥Y o) Ucce)
print ("cumsum(axis=1) - J dyjestUsah YdjesleU)Usy¥Y o) Ucgece:"

print (df . cumsum( axis =1))

print ()

# 1.2 cumprod() - ) dyestUsafh o9093helUsa

print ("1.2 cumprod() - ) dyestUsafh 2993helze Y Usy¥ GUead): "
print (df . cumprod ())

print ()

#13cummax() - | dj 6 9 0 Usoyoofo G U e

print ("lL3cummax() - J djestUsafh eyos8Us (Usy¥Y GUead) : "
print (df . cummax))

print ()

# 1.4 cummin() - ) dyestUsafh UavYecotuUs

print ("1.4 cummin() -1 dyestlUseah Ua¥YestUs Y Usy¥Y adUead): "
print (df . cummin())

print ()

# 1.5 expanding().sum() -} dy) 89 G Ukisshe & dJexpandingwindow ( atse U

cumsum)

print ("1.5 expanding().sum() -1 dyestUseh Gissas (alus)e U cumsum)
print (df . expanding (). sum())

print ()

# 1.6 expanding().mean() -1 dyestUsyfidghy o d
print ("1.6 expanding().mean() - ) dyestUazymaghd e&'d)
print (df . expanding (). mean())

print ()
print ("\n" + "="*90 + "\n")

#
# 2. JIUYUBsBUtLtEzBt z7AK¢) dBsq? & 7 AKA¢) ¢BUYULEAKQ?
#
print (" 2. J3UYBsBUtFzBt zA¢g) bBsq?) & z7A¢) BULEAKAQqQ?"
print ("-" * 50)

# 2.1 diff() - poUlGeyyd eU0Usi UsUuscooat 3 GUesscUars

print (2.1 diff() - paUdey ¥ U f ;jedoegielUasd o2y 0eee (periods=]1
print  (df . diff ()

print ()
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print ( "diff(periods=2) - poUGeYYRii @y Ue g yydars)

print (df . diff (periods =2))

print ()

print ( "diff(axis=1) -poUGey Y U “pedoei)lUad aUead: "

print (df . diff (axis =1))

print ()

# 2.2 pct_change() -deletUsUalU eU0UUUbGBeE

print ("2.2 pct_change() -deletUsUaU eU0UUUbGa® ) 1 8doei elUsad o
print (df . pct_change ())

print ()

print ( "pct_change(periods=2) -deletUsUaU eU0UUUbsae U Uie o) Useey
print (df . pct change (periods =2))

print ()

# 2.3 shift() - z0000p " sid uUleeysrs )

print (2.3 shift() - z0U00U0R 904 ;jed UU avyUxy (periogds=1, ;e U
print (df . shift ()

print ()

print ( "shift(periods= -1) - z0O0UOUUR “"oi0edd U ¥ 3:"Y)

print (df.shift (periods =-1))

print ()

print ( "shift(periods=2, axis=1) - zU0U00U0U/ " s0d aUdet s “~3yBd UU uUs3sY:

print (df.shift (periods =2, axis =1))

print ()

print ("\n" + "=" *90 + "\n")

# -

# 3. Y] N) ALtz E3I?m3) EzB3I ZAUBmq?

#

print (" 3. EJ3?2mp3) E7BE ZzZAUBwmpq? ( .6¢. d)ff aUs pct_change)
print ("-" * 50)

# mdesasgyoai el

eo U

cye3a80Usy) ¥
:5,

29U

freq ='D' )

" 9

} OUUas 8 Usash

G0 U hegUesgd Ujysdeaid

eOUUbG a®

(pct _change()) "

dates = pd. date _range ('2024 -01-01", periods
ts_df = pd. DataFrame ({
'Sales' [ 200, 220, 210, 240, 250]
}, index =dates )
print ("} } 8360 Ubyave G:U)xs
print (ts_df )
print ()
# ¢eUjyelsU eUUUBGaE
print ("¢ e Uy e Qs G ¢ (diff():" )
print (ts_df . diff ())
print ()
# ¢eUjyelosU "glaetUsUalU
print ("¢eUpeldoaslU % ¢UUUbGaR
print (ts_df . pct_change ())
print ()
# mdeossgyoalU ¢00U0UUB sleys
ts_df ['Sales prev' ] = ts df ['Sales’ . shift
print ("Yjyeldead GUeadd U "}

d
(

dJ

1
G

)
dogi ¢ Us Ugd

GdUeadd

29U

"yaelGUsd

" Uy

Gi ooy} oalqd

(shift)
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print (ts_df )

print ()

# JdyestlUsoaf YdyeosteU “~rvoelUrs

print (") dyestUseayd “~vaelUsd (cumsum()) :
print (ts_df ['Sales’ ]. cumsum())

print ()

print ("\n" + "="*90 + "\n")
print ("¢ As BEABUAN] 72) ¢BE

[ @410y [h " hyrs " 0 >h s " 4 A . 8 "¢ A 17T <Yt > A ¢ h s hij ¥ <

3410r 0t >h SRS B vVE" QW fwo oY

A RN PO dfaddl"df+1o R A
add() J-‘V . - - . () L =
] L Ah> >, T A . B 0
sub() B, h > "> Y e Y df.sub([l, 2], axis='columngj)h ., h °
J‘v{ /\h>v >5_ _v/\ h - ! _I/\ Ml ‘_||<| G
mulQ [ T <<h ™ <h > h s dfmul(10)6 T T < <h T <h Ry s
D L T L I U]
prh s s vy g
div() o' A" _ " 774 h  didiv(l0)o L " ht T Ch B
_VA _¢.<B‘_ll
truediv) B¢ " "7 - div).h >8 _ dftruediv(10)
: Cw”h*h 4 tho7gs df.floordiv(3)6 + * h " ~ s ¢ h "
floordlv()!‘7> . . <. ' .. (3)
_ 8 D L /Ah >w 0
Lot T Ahr s ‘dfow201-/\5' S
pow() [ 0 oo NN ' pg) o
; b L% ho s TR L AT
1~ <Y T Y 4t he st .
S e v N . df.mod(2)6 i =~ ° ¢ 8 ° ha ©h
mod() = . B o L, ()v 5 o= g
_5<5%__" - - - v
1 - T <71y B "'A h - dfabs(o>¥ h T w g P
abs() S v g oo - . 0o S ‘ .
_ . . _ >W. B A ‘."WIU
1 Yo <Y - Yt s’ ¢ h df d(2) . .
- : round(2)6 o< T T
¢ h ¢ ¥ 7 v » w ~ h -~ ¢t ¢ - N
round() > WA K 4 4 8Chgtchoy
S A
[ AnZ4an1y FweY LY RSt st NS LA [ TRV LA LA fcht
[h <Y T T teldK2y 8T T wE EFQOL T L TE AT L Sh >0 3 wA A
tFyRIFa O6FRRI adzX ¢ d<” d0 -~~~ , w’ ' “fil valugSahh® ¢ "> & >~
W< B v _a‘_’xis)_ h vy AN 0o
M® m' h A h 2 O | N S B
BA —IV\—hiu‘B“ /\h _'V\‘W‘Bl‘ 'l.’v SIL]ICN\]YSé- _V‘
o> <Y b 7 KT Y wgs P >h o th AR phlbd A >, .
I y-F“U 8 *“h hA_ " ©h 7h A"A” 77 h_vht 3¢ 8 A hy “>A8 hp _h 1817 >w
HO® Bah< S, U L T GNP
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f add() &sub(y n°¢ _° h-"'" h-<¥  h7" > T > 8’ AN

h - W A h 5|'l',,]|'ICN\]'YéCD m'h ‘h’h{5‘11>lhz h A ‘BI A h
St Jtsw oy s sy sy Y RTPAAZOORTFOYS
9 mul) &divy [ "<, . 7"t > 0t h o> h 7Y T w o >Y AR LA
NI >
ﬂrIVB'{‘QB‘>W/\BI n‘h"w‘s‘
§ floordiv) (/)Y v "> _hA s AN T >huTTTomcwr sy
RTGOY! 33UBOFE 22NRABOMADG “h > “ypI -0 643000 ' _nsGhs
T mod() (%Y 1t haAt ¢ 1 th Ah j s > jhd m'h T h7h
A h I D N R B LT >h " h oA © 0 <,
I L I
‘ﬂabs()Y B'h'h’_'_" ‘_' ‘_h_"_'C"Z B ' ] " ¢ h '_h/\
B AL " h w8 ! h"‘_h" h = _'/\ h 1 >h e _'>'
ﬂl’OUﬂd()YCE_5<“‘_h’h T ' AB <t h - YA A ‘h"""h"
Tip:r'“'“’_ A h N < v' o oA N\BdZ)/.IQC')l') Iotoh L+ hy
2, 'Quantity’; 0}).
o® . NRBIROlI&AGAY3AY [- 8 _ * 1 h>>’y~ A _h* h L8] >WHA
S_h/\ ¢S h AsB - hVB" ‘_‘/\Brdad-cagtﬁ]g)éﬁ]‘:j>j<h"/\B¢'_“'ZB
~ht ot hver  h £l 68Sfa _.A 1 h>>_A Sh* A '<_AOD
_v h<<vZ| tly'ﬁlé ¢ h {|>rv‘r1||‘5l >(h /\Wh ‘_u<|
“" h Ah w’'h>s0)d

import pandas as pd
import numpy as np

#
# mdeossgyoal UUaoeUUesd DataFrame €U UjosadedUsayY ullUcey
#
print ("¢ z £ B3 AgAY Gz ) P&BaFrame" )
print ("-" * 60)

A : [10, -5, 7, -3, 12],
B' : [3, 8 -2, 5 0]
'C': [25, 41, 63, 1.2, 98]

df = pd. DataFrame (data , index =['R1" , 'R2' , 'R3" , 'R4" , 'R5'])
print ("] } 6 9 DftaFrame:" )

print (df)

print ("\n" + "="*100 + "\n")

#
#1. YABEUAEad()/+
#
print (" 1. YABELUAMEY )
print ("-" * 40)

# Yypeldead GUUdUy Yd G dUes6UaU

Co
)
@
Cc
C
Cc
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print ("add(1) - ~jelGdyUUs 1 80 oa¥d) @8UsscUas: "
print (df.add(1))

print ("\ntGeui3aUes e¢U UUaUOGUR + : df + 1"

print (df + 1)

print ()

# Yypeldead a2a0UUd Use 3 03‘?‘ GUead (6) UsYesUUUs axis="'-c
print (add([l 2, 3], axis="columns") - 3e0dyUUs 1 aUd aUead A, 2 0fI
G0d ¢:

print (df.add([ 1, 2, 3], axis ='columns' ))

print ()

# Yyeldead oaa0UUd Usy¥Y o3 Usgee (axis="index' ®e axis=0)
print ("add([10, 20, 30, 40, 50], axis='index") - jJetdy U Ustk

print (df.add( 10, 20, 30, 40, 50], axis ='index' ))
print ("\n" + "="*100 + "\n")

#
#2. ] U] £ ANKEsEb)/ -
#
print (" 2. | 0] £\ BB} )
print ("-" * 40)

# J GUay; 0Gd aUUdUy Yd

print ("sub(5) - UGUsy Ua 5 U ' fh a¥d) GUesscUas: "
print (df . sub(5))

print ("\nt@Geui3aUeas eU-UthaGuade

print (df - 5)

print ()

# J GUay; 0UGd 2a00U0d Usy aUeaq

print (sub([l2,0.5],axis:'columns') - UGUsy Ua usUley UUseyd Useyd |
GdUeoaq:

print (df.sub( 1, 2, 0.5], axis ='columns' ))

print ()

#) GUay Wedp )} Ueece

print ("sub([100, 200, 300, 400, 500], axis="index’) - UGUs ) Uawy Uetdk
print (df.sub([ 100, 200, 300, 400, 500], axis ='index' ))

print (“\n" + "=' %100 + "\n")

#
#3. YBss) Ys) Et-) BUH(BE
#
print (" 3. YBss) Ys| EmuEzBE
print ("-" * 40)

# HeaaU’aUu U
print ("mul(3) - >
print (df . mul(3))

Gehd e0 a0Ud ) O O
U aU0 O GYescUas U 3:"

print (“\nt@Geui3aUes eU UUaUOGUOR * : df * 3"

print (df * 3)

print ()

# dYeaalU aUGsUlehd U a2a0UU Usy dU0ead = )
print (mul([25,10],axis:'columns') - tUosUGey UUsscga GgaUUalUGUydg Us¥
GdUeaq:

print (df.mul([ 2, 5, 10], axis ='columns' ))
print ("\n" + "="*100 + "\n")

#
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#4. @t t A KA Ediv()/ truediv() //

#

print ("4. ot | £ A A Ediv() / truediv()" )

print ("-" * 40)

# @oUay; UGd €U alU0UdOy v

print ("divR2) - tsUsj Ua oa¥dU GUessxsUasc U 2:"
print (df . div (2))

print ("\ntGeui3aUees e¢U UUa0OGUR / : df [ 2"
print (df / 2)

print ()

# truediv() Ua s Uleg 3 1 3 gledadfiv()

print ("truediv(2) -als® eUyath)eU

print (df . truediv (2))

print ()

# @oUay; UGd U a2aGUU Usy¥Y o) Ucce

print ("div([1, 2, 1, 2, 1], axis='index") - tsUay Udd UsyY )oyUegee: "
print (df.div (( 1, 2, 1, 2, 1], axis ='index ))

print ("\n" + "=" *100 + "\n")

#
#5. | TKAN| dob | £ A & Efpordiv() / 1/
#
print ("5. | T AA| dot | £ A A Efpordiv()" )
print ("-" * 40)

# J oy UsU toUay; 0Gd U al0UOdOy ¥

print ("floordiv(3) - Usayj Use "dease UosUay UGdd ¢
print (df . floordiv  (3))

print (“\nt deitii 3sb8EUa0aNef/3" )

print (df // 3)

print ()

o
w

# Joyy UsU toUay; 0Gd €U a2aGUU Usy¥ GUead
print ("floordiv([2, 3, 4], axis='columns') - Us¥iUe 8q

print (df.floordiv ([ 2, 3, 4], axis ='columns' ))

print ("\n" + "="*100 + "\n")

#
z 6. JIQqqEg¢ FEA ppd(p//~z ¢
print (" 6. J3JdqFg¢g EA- @y X ¢
print ("-" * 40)

# Lyvyad aU0 GisUed (
print ("pow(2) - gyt 3Us aY¥Yd
print (df . pow( 2))

G00dUy v) ) -
U GUeseUae G)Ue UUU} Yoxazae: "

print ("\ntdaeliaUege U UUaUGUe)** : df **x 2"
print (df ** 2)

print ()

# Lyxvdd G0 tGisUed Usy aUeaq

print  ("pow([2, 3, 1], axis="columns') - ltsUley UUBadwlyd
print (df.pow( 2, 3, 1], axis ='columns’ ))

print ()

# ©Yycelieee: UysdqUseyd bYiUsd eU tUsUlisah UsadyUd Uasegs
U glUi odageU
print (“\n" + "=" %100 + "\n")
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#
# 7. JYBsBtUYB optmod(VKE ¢ E
#
print ("7. 3JYBs BtgdB t AAE ¢mBd()" )
print ("-" * 40)

# 3 heases 8 UsUajUddd U0 aUU
print ("mod(3) - g Ahaes 6 uUsUay Ufiqd
print (df . mod( 3))

print ("\ntdaslialUees eU UU0aUGU0E %
print (df % 3)

print ()

=Y
™
Ce

# 3 Hhess 6 eU a2a0GU0U Usy 0
print ("mod([2, 5, 3], axis='columns") - U
print (df.mod[ 2, 5, 3], axis ='columns' ))
print ("\n" + "= *100 + "\n")

#

#8. | YUBs 3gitz ¢ abs()
#
print ("8. | YUYBs 3gigz ¢ abs()" )
print ("-" * 40)

print ("abs() - U hagUd Usee oY¥dU )iUsscUasg: "

print (df . abs())
print ()

# FdeUarvGd: d abs() UUs yeUs UU

print ("\n" + "= %100 + "\n")

#
#9. B¢ A
"9,

0 03 s B YBihouyhd)¢
#
print (

print ("-"

B
E¢ ABG U3 s BUBlUEE )
*40)

print ("round(l) - GUj eo9ogac wdwile Ul syadfii d 9

print (df . round (1))
print ()

# z 638i¢eU
print ("round({'A"0, 'B'

print (df.round ({ 'A" : 0, 'B'" :0, 'C" :2}))
print ()

# jrvryad fRyoeteU, GUyeoogaes 6sla
print  ( “round() (default) - Uoayy Ul ¥ g

print (df . round ())

print (“\n" + "= %100 + "\n")

#
# 10. B32p3) BEZA?)] Y] AN] pALiz)] ¢)
#
print (" 10. EF3?2m3)] EzBBH BA] 2 Kq?"
print ("-" * 40)

# mdessgyoal UsUsoy¥Ylieg o250 " jy¥aUsgd

df2 = df . copy ()
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# Yyeldead 3yUd GUeadd U g°
di2 [D' ] = df2 ['A' ]. add(df2 ['B" ]). mul(2). mod 5)

ga6oo9lecei d

print (" @pdeseg)oalU GUeadd D = (AN + B) * 2 % 5:"
print (df2 [[ 'A" , 'B", ‘D' 1)

print ()

#j ) eldund aUsbs ¢ Ug a

di2 ['E" ] = df2['C" ]. sub(5). abs(). round (1) .

print (" EUeoad E -=5|]] CcU GUjeoogas sadqlid 1 uUsaUlsah
print (df2 [[ 'C", 'E" 1)

print ()

print ("\n" + "="*100 + "\n")

print (" ¢ AsBE YABUA) 7] ¢BE"

r @411y [ h " hyos 0 >h a0 toh ' rs LT B >' S A [T hvs
34117 . w8 1.+ ¢ 6. 22t SFy hdziLdzi o
n.-h" >"vy~" A > " h

(elementg A & S0 B ORI P
. «nt BEaFCNYys RIORTOA@E< T
{H”,, , RS 6" ®. 0 A0t o
. - 5F4FCNFYSOD [~ , \
== |l= <= >3 A - e h LU
(<> =51=<5>9 wah 022f{8Fy 5k qEETh 3
C B <’ 1 B A B h/\> < - -
df['Marks'].eq(62)
rl—l\ 'W,B‘
| Lo e e "SOUSNASA  The
eq()(equa) T A ==, = VE h * B 1 7 h >‘>"
jhto> K AN
RTORF@Uph _h>
1_"'l5'h€" W< B J_'qu:JGBl . .
ne() (not equal) DT Ahse g~ _V< | Ch<h
B’/\ﬁ‘ qu/\s’-J
1. " . ho¥” w< RFORFOU L >" (¢
>51h<,_ugt’z" 5?1_){ >4r1"<w15‘ 1 7 h
gt()!ge()lt()!le() n ’g‘ez E;I)rloz S H:,,<),' -r s " E > Ah T >
> ¢ B e<=)" © 7 100.
Wi . u h A hn RTORTU[ <'{
< @ f s " h<” A7 O
.. 5 0F CNJ YS >t h w K
isin() Sm o ow Lo e N -
. TwL. Y oA T <
_ > - A 5’_5 qq)lﬁ“h(
RfoUR™ " _w<s®
RfwUy _"<' mUB
- s A h ' )
eq)o = 4 ¢ ' | ' h¢mn i opt >t 1B >
o Lt 54l Cryg- " _w<se " >h{(
T " Truer T T N
A Y ' <
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equals()

compare()

any()* "all()

str.contains()

str.startswith()/ str.endswit

h()

isna()/ isnull()

notna()/ notnull()

query()

isin()o !

[

~

1 1 ¢ A B 1
5F4GFCNFYSa 6" {:
CE N , if dfl.equals(df2):
To>" 87 <h > h AT >v print("[ M DataFrames
LEL Y >SWAL, AT . A 487 AN
AN T AT>Hh oA
AR > AT Trne2RalseS |y
dfl.compare(df2)
14‘.‘ A B 17 rl"‘_’w,ts‘ w
5"‘_ w Bt w A h Ty B >, h A
B s A e ‘ £ h 70w > 8
ho. ' S_ A 5Fat
Uru t>V—Vlv’A_hr
T Ah G 60" P. AT ORFwUE<"
e ' 0 it h LINARYyGobl ~ h~
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T “True® " >h T oAB . B< o
nA_. "~y << ™" > dfldffemail].notna()]
rl“‘_’w,s‘ W/\r’l_“_'W)B’ 1
DataFrame/Series Coh e 5
"7 "True” ' >h 7 A8 b . emall
[how, s waAah A - RTOIdAzZSNE O U E<
_, - |<_,h, \:U’<v I.II.I b
"ll 1 A_hvl —rl—l<WJ5l _r
o3 A" e {’./\B_FJ Ah* ¢ i (0)
RTOPAYRSE®AAA
r- - B AN B<leq[r]tf‘1>’>\','vqjg!f460
h AYRSEOotloStao - s N S .
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s—'l ¢ h ¢ ~ rl h’ll>l tCow —'hVBlIZ v ot >WLV{Vr SIJ

h-' _h > <h OIT3X HIT HOZT "+ ChHh = hA “wcs' A
T eq0vs=¥ & . "' _ 7 RFITMPSIORFHO ~~_ &' _ TwTs' A
“ho1 7 A ' Bt 1 T h s>t . AN h V' ALAD

q isinQY 1 Ah° v - h= vy e T Ah ¢ h Al
LYh LY st SR hwI LTt s Tt sth < h s

HO 1 2% "' B< S<' LA [UARS LA

nt - ' t|-y’|f(|-é >h 1 AB K 1 h <s > h 1 h A h 1 S B !
9 equalsOf =~ . "H<s > _" I'T > _hv 1 ~ B5}l§GFECN}IYSa
h=-" ¢NMzSkCFftasS +*h ¢his Cs<”d BA ‘w<s'  >'h
T AhCE B AR Y gt Y et Tt Sljdzrtaéeo s
9 comparef NAh ~haA’>>, Y s uhcs’ Y 1'h BH586dA3IAY3Ib
P B h 8 ¢ h* W< Bt A D 1 B h ¢ =~ v j _ ! f
o AWEB 7T 47 T <h
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B . wo o >w Ty T b . > _SA_- A" Abh 0622fSty h-
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bthooAh et hA TR LY A 2dzif ASNE " <h 'O
ﬂ a'”()Y rl. - - w , B ' < _*¢ I‘N\:UZ‘S_ v> v N g’ h NB ? N h ¢ N\HZS cD ) LN T T N >
h . - 1 N

_ 181 >w Ah * . <" 77 A >' h - C ! 0~ o.
2024;™M.

nd nve ' 1" s >wA N<B1 LT OG{UNRY3IE 9 DbdA fav

§ str.contains() et | A h_>'Regular Expressions (Regex). = "~ & ° | ARt o
> _ih o d.d SYFATA " _ ' <w,.Ah() >w h s "<

¢ isna() / notna(Y & i h " T Chth o>y LBELY>SWA, AD
- Tom g K ¢ h >’ h ' h ot~ ot hah<s ' 5 ¢

h =~ B <wW > >h h

PP & >w* 1 |jdzZSNEGO
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T 1.+ ¢ "NaNybh>s* >h* s S CUNaNwW J Tt Yt s s T s w
“h o hieNaN =B SNaM " ' © _CM{E S mh A saA_ st
4 isma@/ isnufi)a _ b _

v - v v

import pandas as pd
import numpy as np

#

# @dessg)oalU UUaoeUUsd DataFrame U "@9esaalU ulilseysn
#
print ("¢ z £t B3 AiAL 0z | P&BaFrame" )
print ("-" * 70)

data = {

‘Name' : ['Anna’ , 'George' , 'Maria’ , 'Nikos' , 'Eleni' , 'Dimitris' ,
'Sofia , 'John' , ‘Alice’ , 'Bob' ],

'Age' : [25, 30, 28, 35, 22, 27, 24, 40, 31, 29],

'‘Gender' : ['Female’ , 'Male’ , 'Female'’ , 'Male'’ , 'Female' , 'Male' |,
'Female’ , 'Male' , 'Female' , 'Male' ],

'City' : ['Athens' , 'Thessaloniki' , 'Patras' , 'Heraklion' , 'Volos'
'‘Chania’ , 'Larisa® , 'London' , 'Paris' , 'Tokyo' 1],

'Salary' : [50000, 60000, 55000, 65000, 48000, 62000, 51000, 80000,
75000, 70000],

'Department’ : ['Sales' , 'IT" , 'Sales' , 'HR', 'IT" , 'Sales' , 'HR', 'IT" ,
'Sales’ , 'HR']
}
# KoGUorvoe egUjsa13 UsalUs egglts Uset s 209U U atiUsszd isr

data [ 'Salary’ ][ 5] = np.nan
data [ 'City’ ][ 2] = np.nan

df = pd. DataFrame (data , index =[ f'Row{i}' for i in range (1, 11)])
print ("] } ¢ 9 dftaFrame:" )

print (df)

print ("\ndadj eldeUald )

print (df . dtypes )

print ("\n" + "="*100 + "\n")

#
# 1. ) EtTBt EASAKAEEAKE BIUGTALEECE (>, <, ==, 1=, <=, >-=
#
print (" 1. ) ELtTBLt gASAEEANE EIUGTALEZE"
print ("-" * 50)

# zUoUeai UU; e U B
print ("df['Age'] > 28:" )
print (df ['Age’ ] > 28)

print ()

# 092U yyo0eU U bYad Ud Ggsdead
print ( "df[df['Age'] > 28] ( o) Ue ¢ & gAge >28)" )
print (df [df ['Age’ ] > 28][[ 'Name' , 'Age' 1))

print ()

#t0hpUqUU

print ("df[Gender] == 'Female"" )

print (df ['Gender' ] == 'Female' )

print ()

# poYlaey @
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print ( "df[df['Department] != 'Sales']:"
print (df [ df [ 'Department’ ]
print ()

# FgsugUGehd Ggaddat s U &
print ("df[(df[Age'] >= 30) & (df['Gender'] == 'Male")]."

print (df [( df ['Age’ ] >= 30) & (df['Gender
‘Gender' 1)

print ()
print ("\n" + "="*100 + "\n")

#

#2. Z KUBpBLU T AL Bd, Be, gt, ge, It, le)
#

]

print (" 2. ZZAUB@pBL EJUTALEEE"

print ("-" * 50)

#eq) - ate eU

print ("df['Age.eq(27):" )
print (df ['Age’ ]. eq(27))
print ()

#ne() - heaula

print ( "df[df['Department].ne(IT)][['Name', 'Department’]]:"

I= 'Sales ']J[[ ' Namé

(

print (df [df [ 'Department’ 1. ne('IT" )][ 'Name',

print ()

#gtf) - e UoUsi UWyfe
print ("df['Salary].gt(60000):"

print (df ['Salary’ ]. gt (60000))
print ()

#ge)) - eUoUeai UUje e alae
print ("df['Agel.ge(30):" )

print (df ['Age’ ]. ge(30))

print ()

# It() -e90) hUUj 8§

print ("df['Salary".lt(55000):" )
print (df['Salary’ ]. It (55000))
print ()

#le) - e90) hUBd 6

print ("df['Age'].le(25):" )

print (df ['Age’ ]. le (25))

print ()

# EKioeyoeld Uie aUde
df ['Age _copy' ] = df['Age' ] #
print ("df['Age'].eq(df['Age_copy') -
print (df ['Age’ ]. eq(df['Age_copy' 1))
print ()

print ("\n" + "="*100 + "\n")

#
# 3. isin() - Ks Kiij BESELEgdt zq?
#

print ("3.isin()" )

print ("-" * 50)

# OaUocyiUe aq

' Department '

T t) aUs

)
‘Male' )JI[ 'Name',

'‘Department’

R ]

ieU

(" . 6.

00U et B

UsUaoy Uliea
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cities = ['Athens' , 'London' , ‘'Paris’ ]
print ( f'dff'City'].isin({cities}):" )
print (df ['City’ ]. isin (cities ))

print ()

#0920 ¥} & Wsib

print ( "df[df['City'].isin(cities)][['Name', ‘City"]]:" )
print (df [df ['City" ]. isin (cities )J[[ 'Name' , 'City’ 1]
print ()

# ) 30a0U0yeli-d h ol

print ( "df[~df['City'].isin(cities)][['Name', ‘City"]]:" )
print (df [~df ['City’ ]. isin (cities )][[ 'Name', 'City' 1)
print ()

# isin() 2 9 I U9 dndex

print ("df.index.isin([Row1l', 'Row3', 'Row51):"

print (df.index .isin ([ 'Rowl" , 'Row3' , 'Row5' ]))
print ()

print ("\n" + "="*100 + "\n")

#

# 4. equals() o Uscompare() - E 3 0T ADREAFRAMES
#

print ("4. equals() o U scompare()" )

print ("-" * 50)

# @deosg)oalU UsUsoy Yirs

dfl = df . copy ()

df2 = df. copy ()

df2 .loc ['/Row2' , 'Age’' ] =99 # UesaUoe U y3U oaUsaa

# equals() - U 90 Uy yyisUMoolean

print ("dfl.equals(dfl):" , dfl . equals (dfl))

print ("dfl.equals(df2):" , dfl .equals (df2))

print ()

#compare) - U s0 Uy ytiUs DataFrame eU usUlayyd
print ("dfl.compare(df2):" )

print (dfl . compare ( df2 ))

print ()

print ("\n" + "="*100 + "\n")

#

#5. any() aUsall() - AsAij BoBlean EgBLj AL q?
#

print ("5. any() a Uall()" )
print ("-" * 50)

# OaUoeced Us g ¥YyjeUs UsgavYeslUess y3U yUeses ¥Yazx Urs

print ("(df['Age’] > 60).any():" , (df ['Age’ 1 > 60). any())

print ("(df['Age’] > 40).any():" , (df ['Age’ 1 > 40). any())

print ()

# OaUoeced Us HRaUd 65 desesald UaszUs > 18

print  ( "(dff’Age’] > 18).all():" . (df['Age’ ] > 18). all ()

print ()

# E Uboolean DataFrame( .. U’ 8 Uy & Uisha)U

print  ( "df.isna().any(axis=0) - GUealUd U UsgaYeslGUes ya3U NaN: "

print (df.isna (). any(axis =0))
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print ("df.isna().all(axis=1)
aUgal) : "

print (df.isna (). all (axis =1))
print ()

print ("\n" + "=" *100 + "\n")

#
#6. 7z A UB pSTRING: contains, startswith, endswith
#
print ("6. z A UB (pS8TRING")
print ("-" * 50)

# str.contains() - "0y ayagUeh G Uy frase:False

aU0GUa0arv¥s
print ("df[df[Name'.str.contains(‘an’, case=False)][['Name']]:"

-o23Ueeyd e¢U phaU CU

o
«

29

print (df [df ['Name' ]. str . contains ('an’ , case =False )][[ 'Name' ]])

print ()

# str.startswith()
print ( "df[df['City'].str.startswith('L', na=False)][['City']]:"

print (df [df ['City’ ]. str .startswith (‘L' , na=False )][[

print ()

# str.endswith()
print ("df[dfName'.str.endswith(‘a’, na=False)][['Name']]:"

print (df [df ['Name' ]. str . endswith ('a" , na=False )][[

print ()

print ("\n" + "="*100 + "\n")

# -~

# 7. isna() / isnull() a8 U 9 notna() / notnull()
#

City' 1)

‘Name' ]])

print (" 7. OalUoced UsaUs gt s UseiL 3"

print ("-" * 50)

#isna()

print ( "df.isna():" )
print (df .isna ()
print ()

# isnull() ( a i s e Uisna)
print ("df.isnull() ( au9B )
print (df .isnull ()

print ()

# notna()

print ("df.notna():" )
print (df . notna ())
print ()

# 092U} Y, g Wsna()

print ( "df[df['City'].isna()][['Name', ‘City]]:"

print (df [df ['City" . isna Q][ 'Name', 'City" 1]
print ()

# 092Uy Y, s ®actha()

print ( "df[df['Salary].notna()][['Name', 'Salary']]:"

print (df [df ['Salary’ ]. notna (][ 'Name' , 'Salary’
print ()

print ("\n" + "="*100 + "\n")

m

o

GUsscUaU
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#
# 8. query() -G9aU0)pyYyo0eU ¢U @i3UU0Usd GU3s SQL
#

print ("8. query()" )
print ("-" * 50)

#]  odgsdead

print ("df.query('Age > 30):" )

print (df.query (‘Age>30" )] ‘Name', ‘Age' ]

print ()

# FgsitgUGkdsgddoat 3

print ("df.query('Age >= 25 and Gender == \ "Female \ ™):" )
print (df . query ('Age >= 25 and Gender == "Female™ [ 'Name' , 'Age' ,
'‘Gender' ]

print ()

# j1ed0d eU00UbadqUed U @

threshold = 60000

print (f'df.query('Salary > @threshold"):"

print (df . query ('Salary > @threshold' JI 'Name' , 'Salary’ 1))
print ()

print ("\n" + "="*100 + "\n")

#

# 9 isin() 9290 index (Ue UauUeU eud GUe 3, UseayY Us |
;# ad) hUqUU)

print ("9. isin() 9 9 Undex" )

print ("-" * 50)

print ("df.index.isin([Row1l', 'Row4', 'Row7"):"

print (df.index .isin ([ 'Rowl" , 'Row4' , 'Row7' ]))

print ()

#

# 10. Y] A] pAtlz)] EI?p3)] B3I ZAUBmq?
#

print (" 10. EJ3?pl) FzBBH ZAKUBpq?"
print ("-" * 50)

# Kijp0add UURevys "e6g UasUs ¥Ysy Uxs 30 oaUs uUsz UasUs 0L

result = df [( df ['Age’ ]. gt (30)) & (df['Department’ ]. ne('Sales’ ))]
print (" oUseU >30 aUs fA)cs Sal es: "

print (result [[ 'Name' , 'Age' , 'Department’ ]J)

print ()

# Kip0add "hHeaUxys "e6g " Uysycegs 'o' e -“dalidWayomys GisaYoy of
pattern_cities = df [df ['City’ ]. str .contains ('o/i' , case=False , na=False )]

print (" ”YhalUsd "e6g ~Uysycegpr 'o' & 'j':"

print ( pattern_cities [[ 'Name' , 'City' 1]

print ()

print ("\n" + "="*100 + "\n")
print ("¢ As BEABUA)] 22) ¢BE
[ @412y [h " hystu >h ot ‘ I 5otoh A
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3.4.12f Y AN LS w

unique()

nunique()

value_counts()

groupby().size() groupb
y().count()

pd.crosstab()

describe()
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S A A L N - U B N A S S
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import pandas as pd
import numpy as np

#
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# mdeossgyoal UUaoeUUesd DataFrame €U aUUdoeysayd oaUs
#
print (" p¢ ZtB3IAlGL) @Atlz) ¢BE DataFr ame"
print ("-" * 70)

# ¢dgeUald Useyd o0sU UsU Uy UorvosehUqUU
# ¢dgeUald Useyd o0sU UsU Uy UorvosehUqUU
np. random . seed ( 42)
data = {

‘Color' : np.random. choice ([ 'Red" , 'Blue' , 'Green' , 'Yellow' ], size =20,
p=[04, 03, 02, 017,

'Size" : np.random. choice ([ 'S' , 'M'", L', 'XL' ], size =20),

Price’ 1 np.random. randint (10, 100, size =20). astype (float ), #<--
o f§ dWiid

'‘Category’ : np.random. choice ([ ‘A" , 'B', 'C" ], size =20),

'InStock'  : np.random. choice ([ True, False ], size =20),

'‘Customer' : np.random. choice ([ 'John' , 'Anna' , 'George' , 'Eleni'
‘Nikos' ], size =20)
}

# Ko Uo vwolyg o oNadl

data [ 'Color' ][ 5] np. nan

data [ 'Size’ ][ 10] np. nan

data ['Price’ ][ 15] = np.nan # ¢ J We gaUiclrg algli Yoce U

df = pd. DataFrame ( data )

print ("] J} 6 o DftaFrame( ~ 3 L UA@ o) Ue 9% Y
print (df . head (10))

print ("\nBad}) 6 (e iddgt s

print (df . dtypes )

print ("\n" + "=" *100 + "\n")

#
# 1. unique() -z83U0lseyd Useyd es5Ud GUeadd (U saUyyidUs ar
#
print ("1. unique()" )
print ("-" * 50)

# unique() GUaUUdo e )blbesd

unigue_colors = df [ 'Color' ]. unique ()

print ("df['Color.unique():" )

print (unique_colors )

print ("¢ i " el o0 Uy & ( aype (unique_colors ))
print ()

r

\

# unique() GU UysdedqUsososae GUead (Us oaUs Ggsedyrd ) dlsce
)

aUUdoey sayd

unique_prices = df [ 'Price’ ]. unique ()

print ("df['Price'l.unique() ( e Uy soa¥ge ¥'d)

print (unique_prices [ 5], "." ) # utUacsegeU ehae Usd ;1 00d 5
print (“\n" + "=' 100 + "\n")

#

# 2. nunique() - "Yoedsed eg63Ulsoat s Use 3

print ("2. nunique()" )
print ("-" * 50)

# Yoeeded ee63Ulsat s GU €90 GUead (3} 80U s2a603e dropna=Tr

print ("df['Color].nunique() (dropna=True):" , df ['Color'" ]. nunique ())
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print  ( "df['Color].nunique(dropna=False) ( Gge U} saUcsNaN)z Qs
df [ 'Color' ]. nunique (dropna =False ))

print ()

# nunique() & UR & o0 @ DataFrame

print ( "df.nunique() ( Us ¥ Ue pddopna=True):" )
print (df . nunique ()

print ()

print ("df.nunique(dropna=False):" )

print (df . nunique (dropna =False ))
print ("\n" + "="*100 + "\n")

#

# 3. value_counts() - YasUoaWgeseUeUrs
#

print ("3. value_counts()" )

print ("-" * 50)

#) e@8UU0Uey Uy daq

print ("df['Color'].value_counts():" )
print (df ['Color' ]. value_counts ()
print ()

# BEge Uy adNdVy q
print ("df['Color'].value_counts(dropna=False):"
print (df ['Color' ]. value_counts (dropna =False ))

print ()

# EcUUsdiygss hUdqUEBdie jUY
print ("df['Color'].value_counts(normalize=True):" )
print (df ['Color' ]. value_counts (normalize =True))

print ()

# ¢gUzoszfedidd aUUY UalUbdqUsesosae GUs; ¥ (Heos aUUY Gges3hUd!
print ( "df['Color].value_counts(sort=False):"
print (df ['Color ]. value_counts (sort =False ))

print ()
# value _counts() G0 UjesdedUosse GUead (2a363U0Us aeeyYuUc
print ( "df['Price'l.value_counts().head():"

print (df ['Price’ ]. value_counts (). head())
print ("\n" + "="*100 + "\n")

#

# 4. groupby().size() o U sgroupby().count() - Ege3afUdiigledigUd et 3
#

print (4. groupby().size() a U sgroupby().count()" )

print ("-" * 50)

#groupby().size) - U sGUyyiUs Series eU "~aeded oy Ueet s UsYy
(Gge UysaUeb¥alUs NaN xd ce¥vYul)

print ("df.groupby(['Color’, 'Size").size():"

print (df.groupby ([ 'Color' , 'Size' ). size ()

print ()

# 09U aUai UUyd "Ujyegalld, eUUUU;je e GU DataFr ame
size_ df = df.groupby ([ 'Color' , 'Size'" ). size (). reset index (name='Count’ )

print ("q d DataFrame ¢ Ureset_index():" )

print (size_df )

print ()
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# groupby().count() -0 900y ytiUs Dat aFr ame-o2e8 1 30elbeed 3¢ qU3 Y
GUead o2095U aYdU ee¥YiuU.

# 09U 30U "yYypegeU Ue “"oeded Uxs ojUsgeit s (R ¥vd size) g’
6y duosee e8oelegelU 8 6olle saUU GUead.

print ("df . groupby([' Color', '"Size']).count() (9 sa0yya0
print (df. groupby ([ 'Color' , 'Size' 1]). count ()

print ()

# Fgsedyrd 6)dlosee e896iel ealU GUead, ~.6. 'Price', o9l
(atise U size Uesa¥Y UoszeUa NaN GUds Price)

print ("df.groupby(['Color', 'Size'])['Price'].count():" )

print (df . groupby ([ 'Color' , 'Size’ ][ 'Price’ ]. count ())
print ("\n" + "="*100 + "\n")

#

# 5. pd.crosstab() - YasUaWgUaUU} y vldd
#

print ("5. pd.crosstab()" )

print ("-" * 50)

crosstab_result = pd. crosstab (df ['Color' ], df
print ("pd.crosstab(df['Color", df['Size"):"

print ( crosstab_result )

print ()

# | " eahd "~ a3UsaUd UsUGUUI jvlGdd e00Usi tie GUdalL 3
D'si
)

#d,60deadld sdyy(d+ s a)eU

crosstab_margins = pd. crosstab (df ['Color' ], df['Size’ ], margins =True ,
margins_name ='FZi 3 g'9-@

print ("z Umargins=True:" )

print (crosstab_margins )

print ()

# TUses39986 6¢aelied) UY

crosstab_norm = pd. crosstab (df ['Color ], df['Size’ ], normalize ='index’ ) #
Uswy Uesce

print ("normalize='index" ( "slhculaw ) Us)dy

print (crosstab_norm . round (2))

print ()

crosstab_norm_col = pd. crosstab (df ['Color ], df['Size’ ],

normalize ='columns' )

print ("normalize="columns' ( “elhcaWavi Ue i'q)

print ( crosstab_norm_col . round ( 2))

print ()

# Crosstab egU UjpUsd UsUGUYOGUsd (U saUyyidUs Dat aFr ame
crosstab_ 3d = pd. crosstab ([ df [ 'Color' ], df['Size’ ], df]['Category’ 1])

print ( "pd.crosstab([df['Color1, df['Size']], df['Category']):" )

print (crosstab_3d )
print ("\n" + "="*100 + "\n")

#
# 6. describe() 295U aUUdoeysesyd GUeald
#
print (" 6. describe() 95U aUUdpe)sayd GUeaUd"
print ("-" * 50)

# 090 aUUdosysse GUead (object e category), d descrick
# count, unique, top, freq
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print ("df['Color'].describe():" )
print (df ['Color" ]. describe ()

print ()

# 90 haUd Usd GUeaUd, d describe() Gge Ujyoalebysls ¢
Us UdervdUa include="all" } o

print ("df.describe(include="all"') (" UjosaUeb¥alUs aUUdos}
print (df.describe (include =al ). T) #.T 029 Usai UWedi Y3 sl d

print ()

# 09U 30U UeieU ehsae oaUUdoeysayd: include=["'"object',
print ( "df.describe(include=['object’, 'bool]):" )

print (df . describe (include =['object’ , 'bool" 1))

print ("\n" + "="*100 + "\n")

#
# 7. Y3 H0d00e: value _ counts() 99U "seeayd GUeaUd (eU c
#
print (" 7. value _counts() 9250 "seayd GUeaUd (9s8)iisUss g
print ("-" * 50)

# BFUsd Gioeyesald UsathtlUsd pandas, d value_ counts() e
DataFrame

print ("df[['Color', 'Size"].value_counts():" )
print (df [[ 'Color' , 'Size" 1]]. value_counts ())
print ()

print (" ¢ AsBEFE YABUA) Z7Z) ¢gBE"

[ @413y [h " hyi s 0 >h s ", A 1 °h A BAh< ' Y Aah gt ot h Ch

rs h _ ’ = m
rs . h <h > | A
(Case Conversion)

lower() e Y USRTGUsAT >N 460G NIE 2
rB_h_jW_B' = - , , v <

upper() ChThe o , RTowdu- " h 46 dau NpdzLIL
[ has’ Y

capitalize() s ,h<h>> ¢h* RFQU[s "1 " h, "Ugdai
B .

title() L;C“ T, honTRFGURTE AT UBOal
B<<hyes’" o

swapcase() s ,h<ch>>  ChRF@OYre’ > A~ 0B daldNKE
¢ B8 , h<h’>Y t B

Boho s

1. > <" .0

(Whitespace

Removal & Padding)
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strip() h="  _*A h" " RFQOYsA >h U8 daidNIPai
o : >j] T <7 T8
B,h‘ B _h ¢ B
Istrip() _U A " 6h " RFOUYu " _'  UBdAGNK
) > 7 <7 B " h
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nrhLL s
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(Splitting &
Replacing)
p‘h‘+”y5‘ ¢ h
S B LI I |
split(pat, expand) Loh o e dfff < “ssa T Rstr.split(
B /expand=Truet =~ * ° _ ° expand=True)
DataFrame.
: s> " 7Y A AGT hdffpt bt Tstresplit(/, n=1,
rsplit(pat, expand) VS AR h- _ b expand=True)
BAa_*t¢h " h w
replace(pat, repl, > >'h h<<! CdffEe>s " 7 J.straeplace(f,
regex) ONBLX 0P 1~ _ regex=False)
E ¢, " h " o NB
rl‘h(\h<h>1hAB‘R:Fd)qB\ K0 6 qda
repeat(repeats) o> T <Y st 7oA LAk htogri g
h>ot s v Ag .
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get_dummies() ok 1> b o< dff'v ~ - 'kstr.get_ dummies(sep=',
variables).
rlvh.l‘.l" 9
BAahy ™
rh/\"/\‘CWI
ne. s
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extract(pat, expand)

extractall(pat)

contains(pat, case,

regex)

match(pat)

findall(pat)

count(pat)

N<BJ

J'B"BLV
r" e
len()

startswith(pat)

endswith(pat)

isalnum()

isalpha()

isdigit()

isnumeric()

isspace()

islower()
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f contains(¢Y &€ -~ "7 T .A" >w' Ty Y o hahy"r o ®
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import pandas as pd
import numpy as np

#
# mdeossgyoalU UUaoeUUsd DataFrame €U UlUs¥YlGey Ud GUeaUd ¢
#
print ("¢ z £t B3 AiAtL Gz | PdBaFrame" )
print ("-" * 70)

data = {
‘Name' : [' Anna’ , 'GEORGE', 'maria’ , ' NIKOS , 'Eleni" , None, '
john * 1],
'City' : ['Athens' , 'thessaloniki' , 'PATRAS' , ‘'heraklion ' , 'Volos
', 'Chania’ , 'Larisa' 1,
'‘Code' : ['O01' , '002' , '003" , '004' , '005' , '006' , '0OO7' ],
'‘Address’ : [ 'Main St 10, Athens' , 'Park Ave 5, Thessaloniki' , 'Ocean
Blvd, Patras' ,
'‘Central Square, Heraklion' , 'El. Venizelou 15, Volos' ,
'Akti 7, Chania' , 'Hillside, Larisa' 1s
'Date' : ['2023 -01-15', '2023/02/20' , '2023.03.25' , 2023 -04-10',
'2023/05/05' , '2023.06.18' , '2023 -07-30'],
‘Email' : ['anna@example.com' , ‘'george@example.org’ , 'maria@example.gr' ,
'nikos@example.com’ ,
‘eleni@example.gr’ , None, ‘john@example.com' ],
Text : [' €6 ’43qh3 UasUs UsUpJaisacidfUqUU, ~4,6U0U0a3UUU
"zyUpse U 6 (yodliclls g ! 100% saUse6 @659deysad’



"pUs YazesU UU o Udiye dUssigd
3U0Us3Uo4d,) YUY
'Mixed' ['abc123" , 'XYz456' ,
'Tags' [ 'tech,gadget,new’ ,
'‘books,education' ,

Us
123" , ‘'abc'
'home, kitchen' ,
'sports,outdoor’ ,

@#

‘automotive’ ]

}
df = pd. DataFrame ( data )

Uy yYliedd,, 'Oyl U) sGUL"

'A1B2C3' , ' ' ],

‘clothing,mens,women' ,
‘toys, kids' ,

print (") )} ¢ o DftaFrame( ~ ;L UBp ) Use 9y Y

print (df . head()) )

print ("\nBad}) e (e dddg:t 8

print (df . dtypes )

print ("\n" + "="*100 + "\n")

#

#1. 7 K¢) ¢ NBB{@ | s |/B&T q@ASE CONVERSION)

#

print (" 1. ZA¢)] g ABB¢g TAU)] 3) tq?/ BACZq?"

print ("-" * 50)

#lower) - hasdsUsea

print  ("lower() G Ud Name':" )

print (df ['Name' ]. str . lower ())

print ()

#upper) - haseUGUaUass

print ("upper() G Ud City:" )

print (df ['City’ 1. str . upper ()

print ()

# capitalize() - 41 U0ed o2UGUaUaed, g hoacss 8s "~ Ussa
print ( "capitalize() G Ud Text:™" )

print (df [ 'Text" ]. str . capitalize 0

print ()

# title() -aYdU ayad eU aU0GUaUae "yt Us 9y ¥YeeU
print  ( “title() G Ud Address:" )

print (df [ 'Address’ ]. str .title ()

print ()

#swapcase() - U3 Us Uy eligetasUiGUaUars

print ("swapcase() G Ud Name:" )

print (df [ 'Name' ]. str . swapcase ())

print ("\n" + "="*100 + "\n")

#

#2. ) 0] £ ANREEI 7 Bs ¢ NQAEYQ(WHITESPACE REMOVAL & PADDING)
#

print (" 2. 0] tANAE¢g & EIZY9¢ANqQBEE TAK?2q?"

print ("-" * 50)

# strip() - UGU0ay 08d 2Ust3 U Ujece aUs Uyoasd
print  ( "strip() G0dName'( "} 98 0U0:¥)

print ("©) 9"3, repr (df ['Name' ]. iloc [0]))

print ("z U 0", repr (df ['Name' ]. str .strip (). iloc [0])

print ()

# Istrip() - UGUay WGy s 00y ¥
print  ( "Istrip() a Ud ity )

print (df ['City’ ]. str .lstrip (). tolist ()
print ()
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# rstrip() - UGUay Wi U39 Y

print  ("rstrip() a0d ity )

print (df ['City 1. str .rstrip (). tolist ()

print ()

#pad) - " jetdead Uy UsalUeyrvs o290 GU0UUdU;h eeoasd

print ("pad() width=10, side='left’, fillchar="'0' G Ud Lode" )

print (df ['Code" ]. str . pad(width =10, side ='left’ , fillchar ='0" )

print ()

# center() - 90303 vy90eU e¢U0 60y Ualey Ud ) .

print ("center (15, "*' ) gUds ' Name' )(eUUY U R strip):"
print (df ['Name' ]. str .strip (). str .center (15, "' ))

print ()

# Zfill() -tge eeyyvidd U eduilsesay U000y ¥

print ("zfill (5) GUds ' Code' (eldd) yeegs eevaagd 3):"

print (df ['Code" ]. str . zfill  (5))
print ("\n" + "="*100 + "\n")

#

#3. ot | QAL RYBPELT) ¢) AFPLIETENG & REPLACING)

#

print ("3. ot j QALEZBE & | P¢xT| ¢) B¢ E¢"

print ("-" * 50)

# split() -tiosUcyvyoblehd e¢U expand=True 290 DataFrame
print  ( "split() U d dAddress' e Ol s Uc ¥} 9 0 expand=True:" )

address_split = df [ 'Address’ ]. str .split (' , expand =True)

address_split . columns = [ 'Streef’ , 'City_From_Address' ]

print (address_split )

print ()

# rsplit() -tisUcyyotehdg U h uUsesyY (" .6. 2950 UUaUgUUal ays
print ( "rsplit() U d dJAddress' e Un=1, expand=True:" )

print (df ['Address’ 1. str .rsplit (" , n=1, expand =True))

print ()

# replace() - UsUsaUUYGUUGd cUy UsalUey vs o )
print ("replace() Udd 'Date': UsUssaUUYUOUUId '/' aUs
print (df ['Date’ ]. str .replace (/' , '-', regex =False ). str .replace ('." , '-',

regex =False ))

print ()

# repeat() -0 UsyeafygdbeastalUsy ¥d

print ("repeat(2) G0dName'( ¢ O0® " fstrip):” )
print (df [ 'Name' ]. str .strip (). str .repeat (2))

print ()

#cat)) - Ggsysvlid hHavys Uxrs GUesscUaxrs es5Ud GUeadd

print ("cat(sep=',") Uv gName'( Uo 3 ¢t 3 NdANY" )

print (df [ 'Name' ]. str .cat (sep='," , narep ="_"))

print ()

#get_ dummies() - yUgueeUOUUbadUyd U fh tUsUcyvyosteysld Useyd
print ("get_dummies(sep=",") o 9 UTags:" )

dummies = df [ 'Tags' ]. str . get dummies (sep='" )

print ( dummies)

print ()

print  ("\n" + "= *100 + "\n")
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4. Kr2)lqlg & | ?) Ceegdcleg 72K T)?B?LtTAE ATuAN] EALE ( REGE

H* H

print (" 4. K2 0ql¢ & | ?) C¢E¥EF 7K REGEX"
print ("-" * 50)

# extract() - 0U3Uorvoe eeYliuys ¥vd GUeaUd

print ( "extract() U~ fAddress" e e Ua /.9, (»)" )

extracted = df [ 'Address’ ]. str .extract (r'(.%), \s*(¥)' )

extracted . columns = ['Street Extract’ , 'City_Extract' ]

print (extracted )

print ()

# extractall() - UsUorvoe fRoevys Uxs UedGUsadUys (VUL U K ' Text'
ayaUsd)

print ("extractall () U R/ '"Text' (HalUd s ayzUsd):"

# | " ah “Up¥YuUsoeU: bjyatoaUs ayszUsd (Ussasgdald o) Use ¥l
all_words = df [ 'Text' ]. str . extractall (r¢c \wt)')

print (al_words )

print ()

# contains() - yaUociedUy 3g & Ua b @®@aplean)

print ("contains(' 8 U'pcase=False) a 0d Text:" )

print (df ['Text' ]. str .contains (' 2 U's; case =False , na=False ))

print ()

#match) - yaUoeced Us 3Usss¥Y U egeUaba

print ("match([A -Z]) G UdName'( ¢ O0® " fstrip):" )
print (df ['Name' ]. str .strip (). str . match (r'*[A -Z]' , na=False ))

print ()

# findall() - Uiy 0Gd hoarvrs Urs Ujosder 3

print ( “findall(r' \\d+) 0 Ud Mixed:" )

print  (df [ 'Mixed' ]. str .findall (r \d+ ))

print ()

#count) - ~aeddd (U3 adelerGabag )

print  ( "count(r'[aeiou]’) ( GrseUp OUdName'( ~ Ug:¥)
print (df ['Name' ]. str .lower (). str . count (r[aeiou] )

print  ("\n" + "=" *100 + "\n")

#
# 5. KsKilj B YAANL A} BzAK?B3I & 7¢7TBE
#
print (" 5. Ks AKlif Bt YAANL A} BzK?B3I & z7¢TBE"
print ("-" * 50)

#len() -egeoadd OGgebesaslUs) ¥d
print ("1 en() aUds ' Name' (eU0yY U f strip):"
print (df [ 'Name' ]. str .strip (). str .len ()

print ()

# startswith() - UayocUs Uz 3Usszy ¢U

print ("startswith('A") G U d Name' (strip):" )

print (df [ 'Name' ]. str .strip (). str . startswith (‘A" , na=False ))
print ()

# endswith() - UayocUs Uz UUaUsit3Us ¢U

print ("endswith('.gr") G UdEmail" )

print (df ['Email' ]. str .endswith ('.gr' , na=False ))
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print ()

# isalnum() - UaU)ysdedqtpaley Ud
print (“isalnum() g Ud Mixed:" )

print (df [ 'Mixed" ]. str .isalnum ())

print ()

# isalpha() -eh3oey Yee OO0
print ( “isalpha() G0dName'( ¢ OU® " Fstrip):" )
print (df ['Name' ]. str .strip (). str .isalpha ())

print ()

# isdigit() -ehsd@)esdeaca

print  ( "isdigit() G Ud LCode" )

print (df ['Code’ ]. str .isdigit ()

print ()

# isnumeric() -UyesdedUososaesa cUjUalUe; Ud (" .6. oaUs saYleUUUL)

print ("isnumeric() a Ud Mixed:" )
print (df [ 'Mixed" . str .isnumeric ())
print ()

# isspace() -efhselsy

print ("isspace() g Ud Mixed:" )
print (df [ 'Mixed" ]. str .isspace ())
print ()

# islower() - hesbdsUsca

print ("islower()  Ud Name'( 6 ¥} astfip):" )
print (df ['Name' ]. str . islower ())

print ()

# isupper() - heseUiGUaUas s
print ( “isupper() G Ud Name'" )
print (df [ 'Name' ]. str . isupper ())

print ()
# istitle() -ecyle UalUseg (oaYdU ayad aUGUaUae "y Us)
print  ( “istitle() G Ud Address:" )

print (df [ 'Address’ ]. str . istitle 0)
print ("\n" + "="*100 + "\n")

#
# 6. | 9] CEELEE 7K KINKggALB (| NDEXI NG)
#
print (" 6. | ?) Cgg¢lEE ZAK)AKINKggANALB"
print ("-" * 50)

# get(i) - " Uay3Us Ue3s Uy UaUey; U GUd dytdd i (GUs aa0U00)
print ("get (0) (31 Uesd cUjyUaUey Udg) Uy Hh Na me (strip)
print (df ['Name' ]. str .strip (). str . get (0))

print ()

# find(sub) -dyid “3100dd Ueld¥nyoaldd (e

print ( “find('a’) G0dName'( ~ Ug):y)

print (df ['Name' ]. str .lower (). str .find ('a' ))

print ()

# rfind(sub) -dydd UUaUgUUaUd UelyYssldd

print  ( "rfind('a’) G U0dName'( ~ Ug):¥)

print (df ['Name' ]. str .lower (). str .rfind ('a" ))
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print ()

# index(sub) -atse €U find, Uaa¥Y lUaszUs GGYaecU U3z UUs by Odl
cUsy sGUsi ¢0)
# U0UU Ue UGUyehtegel GU 95U GUead "e6g Gaoegiy U "~ UyoycUc
GdYeesUUas(J.
print ("index('a') aUds Nasngs e (A Ued)g )Yy cUs: "
try :
print (df ['Name' ]. str . lower (). str .index ('a" ))
except ValueError as e:
print (" EGYaeU ValueError ahoy yoeaUsydd Usg-'a' GU oy’
6y dioseeg 896iel find() )sU UGGYaUsU. "
print ()
# rindex(sub) - Uz Ua G Uearnd e
# slice(start, stop) - U fhoseeU
print ("slice(0, 3) GUds ' Code' ( j3t1)Y¥es 3 Uy Usaley Ud):"
print (df ['Code' ]. str .slice (0, 3))
print ()
# slice_replace() - UsUsaUUYWGEGREQUUs d
print ("slice_replace(0, 3, XXX 0 Ud LCode:" )
print (df ['Code" ]. str . slice_replace (0, 3, 'XXX'))
print ("\n" + "="*100 + "\n")
print (" ¢ KsBE UYABUA) 7Z)] ¢BE"
r®4.14YJ'h'h,{I5'J>hJ'h _‘ re’ I B~ B VE h h h <, h > ¢
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ne uvs' "> e.A_-A A°h  0¢AYSI2YySa0

BA 17 < 8 > "~ has ¢ >>s*h |81 Y>SwaAh - p. d f2348 h
s> Ah ' ' h> Ah v h=wahaA_ = >~ Y [ hY S
L84 >wAh T wAh C¥ AT T > Y hYAThE Y A hg T L @ B A
J.,,A S S T RV vV oYt hogomoY B h = h w ' >
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LIRPG2YRFEGSGAYSORTFOUE> " " >" A’ h(Ugo

import pandas as pd
import numpy as np

#
# @dessg)oal UUaoeUUsd DataFrame U deUjeedaald/ iy Ud
#
print (" ¢zt BIAGL) @Atlz) ¢BE DataFr ame"
print ("-" * 70)

# mdeossgyoal e9U0d GUsy¥d deUjycedsst 3

date rng = pd. date_ranoge (start =2024 -01-1508:30:00" peri9d§ =10, freq =D )
# Yjyeldead eUjosa13 ¥vy13 oaUs UsUGe) UUsat 3 deUjesedssl 3
dates = |

'2024 - 02- 28 14:45:30'
'2024 - 03- 01 00:00:00
'2024 -12- 31 23:59:59'
'2023 - 01- 01 12:00:00
'2024 -07- 04 18:20:10'
'2024 -11- 30 06:15:00'
'2024 -02-2910:10:10'

# UGaGUaUs yUsd

]

# Egs3lgYe aldy & DataFrame

all_dates = list (date_rng ) + [pd. Timestamp (d) for d in dates ]

df = pd. DataFrame ({ 'datetime’ : all_dates })

print (") J6o0ofh DataFrame U 13 deUjeedsaalgd: "
print (df)

print (“\ndadj) slie]Ud
print (df . dtypes )
print ("\n" + "="*100 + "\n")

#
# 1. toptBegggAE (PRARBRTDOESYigadUUUsea1 3 deUjesedaalUd/ vy U
#
print ("l. t ot B¢ ¢ PREPERTIES)")
print ("-" * 60)

# .dt.year

print ("df['datetime'].dt.year:" )
print (df [ 'datetime’ ]. dt.year)
print ()

# .dt.month
print ( "df['datetime'].dt.month:" )
print (df [ 'datetime’ ]. dt.month)

print ()
# .dt.day

print ( "df['datetime'].dt.day:"
print (df [ 'datetime’ ]. dt.day)
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print ()

# .dt.hour

print ( "df['datetime].dt.hour:"

print (df [ 'datetime’ ]. dt. hour)
print ()

# .dt.minute

print ( "df['datetime'].dt.minute:" )
print (df [ 'datetime’ ]. dt. minute )
print ()

# .dt.second
print ( "df['datetime'].dt.second:"
print (df [ 'datetime’ ]. dt. second)

print ()

# .dt.microsecond (UU "Uysd0hUOV; U UasUs 0, Usa¥ g Y, c
print ( "df['datetime'].dt.microsecond:" )
print (df [ 'datetime’ ]. dt.microsecond )

print ()

# .dt.nanosecond ( Gdgseddd

print ( "df['datetime'].dt.nanosecond:" )
print (df [ 'datetime’ ]. dt.nanosecond )

print ()

# dtweekday ( e dayofweek) - Ug U¥Q, UFg) o @6 e
print ( "df['datetime'].dt.weekday:" )

print (df [ 'datetime’ ]. dt.weekday)

print ()

# .dt.dayofweek ( adoae

print ( "df['datetime'].dt.dayofweek ( au9B)
print (df [ 'datetime’ ]. dt.dayofweek )

print ()

# .dt.dayofyear

print ( "df['datetime'].dt.dayofyear:" )

print (df [ 'datetime’ ]. dt.dayofyear )

print ()

# .dt.quarter

print ( "df['datetime'].dt.quarter:" )

print (df [ 'datetime’ ]. dt.quarter )

print ()

# .dt.days_in_month

print ("df['datetime'].dt.days_in_month:" )
print (df [ 'datetime’ ]. dt.days_in_month )
print ()

# .dt.is_leap_year

print ("df['datetime'].dt.is_leap_year:" )
print (df [ 'datetime’ ]. dt.is_leap_year )
print ()

print ("\n" + "= *100 + "\n")

#
#2. 7 KUB @BWUNCTIONS) - z OUUU; c& ygosakdryrUetlUsd
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#
print ("2. z A UB p@WNCTIONS)")
print ("-" * 60)

# .dt.normalize() -zdquUsabtga j Uo as UUHD0:00)
print ("df['datetime'].dt.normalize():"
print (df [ 'datetime’ ]. dt. normalize ())

print ()
# .dt.date - K s0UypyiUs ehsae Uds deUjeedsalU vd object (dat
print ( "df['datetime'].dt.date:" )

print (df [ 'datetime’ ]. dt. date )
print ("¢t = & d df['datetime’ ]. dt.date .apply (type ). iloc [O0])
print ()

# .dt.time - K s0UypyiUs ehse Uds 143U vd object (dateti me.t
print ("df['datetime'].dt.time:"
print (df [ 'datetime’ ]. dt.time )

print ()

# .dt.day_name() -y36eU deyy Ud (60U jooesaY U ' "3 80 sasoe,
UaaY3Us |l ocal e)

print ( "df['datetime'].dt.day_name():" )
print (df [ 'datetime’ ]. dt.day_name())

print ()

# .dt.month_name() - y3a6eglesU

print ( "df['datetime'].dt.month_name():" )
print (df [ 'datetime’ ]. dt. month_name ())

print ()

# .dt.is_month_start

print ("df['datetime'].dt.is_month_start:" )
print (df [ 'datetime’ ]. dt.is_month_start )
print ()

# .dt.is_month_end

print ("df['datetime'].dt.is_month_end:" )
print (df [ 'datetime’ ]. dt.is_month_end )
print ()

# .dt.is_year_start

print ( "df['datetime'].dt.is_year_start:" )
print (df [ 'datetime’ ]. dt.is_year_ start )
print ()

# .dt.is_year_end
print ("df['datetime’].dt.is_year_end:"
print (df [ 'datetime’ ]. dt.is_year end )

print ()

# .dt.isocalendar() - K 90Uy yiUs DataFrame U0 yUsd, UblueeYudU,
ISO

print ("df['datetime'].dt.isocalendar():" )

isocal = df ['datetime’ ]. dt.isocalendar ()

print (isocal )
print ("Y) A Gb WA &b U e ¥ Gsocal ['week 1)
print ()

# .dt.stritime(format) - 26} (6 ¢ odfétriphg
print ( "df['datetime'].dt.strftime('%d/%m/%Y %H:%M"):"
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print (df [ 'datetime’ ]. dt. stritime  ('%d/%m/%Y %H:%M"))
print ()

# .dt.floor(freq) - EFUjyeoogese eadidd “jyed UU a¥Ux (" .6. aUds
print ( "df['datetime'].dt.floor('"H"):"

print (df [ 'datetime’ ]. dt.floor ('H' ))

print ()

# .dt.ceil(freq) - EUyeoogeas saddd “1e6d UU "¥sxy ( .c6. GUds U
print ("df['datetime'].dt.ceil('D"):"
print (df [ 'datetime’ ]. dt.ceil ('D"))

print ()

# .dt.round(freq) - BUyeoogasg cgaddd GUds "~ addsyalUUyd GgeahUdU
a0 0Y)

print ( "df['datetime'].dt.round('20min’):" )

print (df [ 'datetime’ ]. dt.round ('10min" ))

print ()

# .dt.to_period(freq) - zU00U0U0y e e 00 Uy acta ( G eesU)
print ("df['datetime'].dt.to_period(‘M"):" )

print (df [ 'datetime’ ]. dt.to_period ('M'))

print ()

# - ~

#3. Y] N) pAt iz KTEMEZONE (2 9 Uz_localize a8 U dz_convert)

#

print ("3. z A UB qpBMEZONE")
print ("-" * 60)

# d e 56 g)DamMame ¢ Utimezone - naive datetime
df tz = df. copy ()

print ("] | 6 5 &6} atighezone):" )

print (df_tz ['datetime’ ]. head())

print ()

# .dt.tz_localize - Y) 6 0 d dimarone ( ~.c.UTC)

df tz [ 'datetime_utc' ] = df tz ['datetime’ ]. dt.tz_localize ('UTC' )

print ("z OUW® " Rz localize(UTC):" )

print (df_tz ['datetime utc' ]. head())

print ()

# .dt.tz_convert -z000U0y6° e 00 Yoad s13d ( .6. KeavYuU)
df tz [ 'datetime_athens' ] =

df tz [ 'datetime_utc' ]. dt.tz_convert ('Europe/Athens' )

print ("z 00U W® " fz_convert('Europe/Athens'):" )

print (df_tz ['datetime_athens' ]. head())

print ()

# ) G Uaj Uthegone ¢ Utz localize(None)

df_tz ['datetime_no_tz' ] = df_tz [ 'datetime_utc' ]. dt . tz_localize (None)
print ("z OUW® " fz_localize(None) ( UG Uay Gidagone):" )

print (df tz ['datetime_no_tz' ]. head())

print ()

print (\n + "="*100 + "\n")
print ("¢ As BEAB U A zz) ¢B|Z

®4.15Y h”h gy 81 >h 1 h rs Y B - B yvE 1 h >’ h s >" AY A
I . N .
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34158 >h 1 7 7 7 0 T O DNR dzLJ. €0

n' > Y . 1 B w A h h A
5 o y > n_ h _h s T >
groupby() > h v T 0T BT B df.groupby(‘category")
< ! N > 8 A
Yshog v
n. h = > B * >’ h O T B
oA RE T B df.groupby(‘team').agg(avg_sc
agg()' aggregate() v ©~ T _ T w>, Tha b T oho> > .I ore=('score’, 'mean’)
1L haAtcC £0h .~ 7 <7 total_score=('score’, 'sum’))
DL /S R DR B2
n h > 'y Bt >" h A h ~
e | 1 = dffscore] /
. = h Lt ed LS GG [score_p(':t] = [sco're]
transform() Do . Lt st~ 4o df.grOprby(lteam)[score].tran
L hsst s . , ¢ h A~ sform('sum?)
“>h b "o > <"
n.h >'"ys" R T S
* A R N K "¢ h * B ¥ >h g h : ,
wpb0  eiwei®os hach one dESmCem o
_ fagg® htransformd v "' Tt > 7T g- g.narg ’
_ h A h L h 1.8 A s -~ h @
n- w8 S " h -~~~ - _ . N e
filter() iAo >t oh e ;If.grg:}rzb)yit_e%T).fllter(lambd
s TrueRalse * h ¢ - a0ENQ>=
ﬂ_ £ _ w8 _ Y >w 1 oB ¢
size() ¢h*ts Y>hyph 3 > dfgroupby(team’).size()
_ ' NN,
, n-" " _ w, ' _ ' n 7 - - df.groupby(team')['score'].first
first()/ last() N N N R R
df.groupby(‘team').nth(1}
nth() n~"' " > _ wsBt" MAhp>" n~"' "> _w, s o
¥ >h 1 h .
cumcount() B~ > - foh>>w o dff'obs_number’] =
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3. Combinegfy nA- A _h h=Y <w®>h h " wah AwY 3 AT
2.8 [ " ¥[' < -:MAdg, Transform, Filter
B W o L >w Yo Che>y 22 yY A ' B oY h -~
1 agg() (Aggregationj r s " - A" _h Ll >wAhd BA Y >hyh
B_"_>'W_h'i5>"' é—q)‘q) _v h;rvr‘>h0q) rl)Aht 1 - v v
§ transform()y n " h _ " 7 8" T hrov o TL.">h o BA Y >h g h
B -t 0 108 . 's3 w (0) rl’/\h‘ 4L h At o 1" h A D 1 AB
S, 0T @ bf T hTwLe T > T T
q fiterQY s _ 7 487 Ch A pHe' T CT AT 4t hT I D ]t
¢ h L B
Ih’h{sbﬂl@’th >"‘ 1 B4 Y >wAhD > AT 1 h _‘I Y >sh | B -
> " h ¥ > h 1 h w o, B ' nx B vh b h A’ vyes h * ! h - ¥ h =~ W <
oD _|'<""J"' >w ' h ‘_" 5>h45|
1 first)/last)y v~ "> " >h s 7T AT BT W I “h Ah o !
>'h‘ _B"',{V‘(D
T nthQY 1~ . + > Aas* 7" h>ou TS 1Bt SswA Bt 7 h
b{u B Y ¢ h <« B'Vb ¢ h * B ¢ h 1Y 7 2 h (0
9 cumcount)Y n' >' " 18’ waAh HARbH >w h ' A Y>hihop g
_ 7 OdzyO2dzyi ‘h hTrtstmctwt A M'I H'I O BT
ne rh_h_hv KA B>h1h ONJ yl0
CE NJy1éD B)/\h( _h/\"‘."l 1 Y h {'h_l’/\( >v I n - <||
.7 AT <Y " >wB hh T B AR BRAZJiMT WL, Y A A +th
“hohsw oY 4 . YSHK2RIFURSYAaSUO th An h- hc

import pandas as pd
import numpy as np

#
# mdeossgyoal UUaoeUUed DataFrame ¢
#
print (" ¢ Z£tB3IAGL) At lz) ¢BE Dat aFr ame"
print ("-" * 70)

np.random.seed(42) # o2sU UsU Uj; UovyosehUdUU

data = {

‘Team' : ['A*, A*, B, B, B, 'C,'C,'C,'C, D]

‘Player’ : ['Anna’ , 'George' , 'Maria’ , 'Nikos' , ‘Eleni' , 'Dimitris' ,
‘'Sofia" , ‘'John' , ‘'Alice’ , 'Bob' ],

'Score' : [85, 92, 78, 88, 95, 67, 72, 90, 84, 79],
'‘Age' : [25, 30, 28, 35, 22, 27, 24, 40, 31, 29],
Year' : [2023, 2023, 2023, 2023, 2023, 2024, 2024, 2024, 2024, 2024]
}
df = pd. DataFrame ( data )
print ("] | 6 9 dftaFrame:" )
print (df)
print ("\n" + "="*100 + "\n")
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#
# 1. groupby() - pdeosasg)oal ee¥Ylivrs
#

print ("1. groupby() - mpdeosesgyoalU UsUsoalUseysaesg GroupBy"
print ("-" * 60)

grouped = df . groupby ('Team' )
print ("BeYlUiUggideosasgy) oeddaUs
for name, group in grouped :
print (f' Be Y u{bhme}" )
print (. group )
print ()
print ("\n" + "="*100 + "\n")

#

# 2. agg() e aggregate() - Eg3Ydy eeslidgs Uy UedUsd

#

print ("2. agg() -deoal ayd GgasUyUellUsg Gga¥Ydyesldd"

print ("-" * 60)

# zaU Ggsyy Udadd G0 €aU0 GUeaq
aggl df . groupby ('Team' )[ 'Score' ]. agg('mean’ )
print ("zyted hHyed Score)

print (aggl)

print ()

]

o

# Yeeoayd GgsUjUelUsgd 0

agg2 = df . groupby ('Team' )[ 'Score’ ]. agg([ 'mean’ 'max’ , 'min' ])
print (" EUUUs GUsa¥ Score)

print (agg2)

print ()

# @oUley UUsayd GgsUy UetUsd U usUGey UUsayd GUeald
agg3 = df . groupby ('Team' ). agg(
avg_score =('Score’ , ‘'mean’ ),
total_score  =('Score’ , ‘sum' ),
avg_age =('Age'’ , 'mean' ),
max_age=('Age' , 'max' )
)
print ("YyedU)jeasleysUd GglUdyeatlUsgd: "
print (agg3)
print ("\n" + "="*100 + "\n")

#

# 3. transform() - K stUyetie U gUUayleUUcd alissg eceoaasgd
#

print ("3. transform() -z00U0GcdeUUstehd U3)Uhd eceyvYulUd"

print ("-" * 60)

# YelelUhR Usg score ¥d “~36d Ue ¥YdyesleU Udd eeyYiuUd
df [ 'Score_pct" ] = df.groupby ('Team' )[ 'Score’ ]. transform (lambda x: x /

x.sum() * 100)

print ("YedaeGUfR Score UsUhd eevYulUgd: "

print (df [[ 'Team' , 'Player' , 'Score’ , 'Score_pct' 1]

print ()

# TUses3osoec eadbddejzUsUhRhd sevyuUd

df [ 'Score z' ] = df.groupby ('Team' )[ 'Score' ]. transform (lambda x: (x -
x. mean()) [/ x.std ()

print ("Z-score Usg Score UsYhd eeyYuld: "
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print (df[[ 'Team' , 'Player , 'Score’ , 'Score_z' 1]

print ()

# Fge oeyprvld oaUsi3 (Us g eyeUs) eU UellUiwieywls hye Udd
g Yy eegs NaN, Uea¥Y 205U U alUsszd

df filled = df . copy () B B

df_filled .loc [2, 'Score’ ] = np.nan # UUc 3 dNaly

df_filled [ 'Score_filled' ] =

df_filled . groupby ('Team' )[ 'Score’ ]. transform (lambda x: x.fillna (x. mean()))

print ("Ege oae)rvrid NaN U Uszs eyte hye Udd eevyuUd: '
print (df filled [[ 'Team' , 'Player' , 'Score' , 'Score_filled' m

print ("\n" + "="*100 + "\n")

# -

# 4. apply() - KGUyeeoe custom Gg3yYyUdadd a0 ay¥dU eevyYuU
#

print (4. apply() -YyetUyealeysd GgsyvyyUgad Usy eeyYuU"

print ("-" * 60)

# K o0Ujetie Uvys Uie o@6)jgliUaxys Goahy Uy oa¥dU seyvYuUd
top2 = df.groupby ('Team' ). apply (lambda g: g.nlargest (2, 'Score’ )[[ 'Player
'Score' 1))

print ("Bs 2 o963 gliUass Goahy Oy Us¥Y seYU
print (top2 )

print ()

Cc

# KGUpesoe GgsyYyUdddd "eg U sdU;yiUs DataFrame ( . G.
def normalize (group ):

group [ 'Score_norm' ] = (group [ 'Score’ ] - group [ 'Score’ ]. min()) /
(group [ 'Score’ ]. max() - group [ 'Score’ ]. min())

return  group

normalized = df . groupby (Team' ). apply (normalize )
print (" TUse3oso06 6oty mMBOAHd esryYuUd:
print (normalized [[ 'Team' , 'Player' , 'Score’ , 'Score_norm' ]])

print  ("\n" + "= ¥100 + "\n")

#

# 5. filter() -dsaU) Y, sGerl¥s

#

print ("5. filter() - 7300y eeyYuUd "e6g soUsc)esossia3 lGgadead"

print ("-" * 60)

# T3 U0U0veU ehse seyYulUd U Usgea¥YeoalUss 3 eyad
filtered = df . groupby ('Team' ). filter (lambda g: len (g) >= 3)

print ("Be Yu©d>=3 ¢y a'd)

print (filtered )

print ()

# T100Y¥eU eevyYild h 6g Ues eyoostlUs score UasUs > 90
filtered_max = df . groupby ('Team' ). filter  (lambda g: g['Score’ ]. max() > 90)

print ("Be Y U @ dmaxscore>90:" )

print (filtered_max )
print ("\n" + "="*100 + "\n")

#

# 6. size() -zyoUded oaY¥YdU sevYuUgd

#

print ("6. size() - Yaeded o3 Use1 3 YPsy¥Y eseyYulU"

print ("-" * 60)
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group_sizes = df . groupby ('Team' ). size ()
print ("zyoUdegYu%xy
print (group_sizes )

print ()
# reset _index 208U “968 fheeoytd "~ Uyegtalld
group_sizes_df = group_sizes .reset index (name='Count’ )

print ("q d DataFrame:" )
print (group_sizes_df )
print ("\n" + "="*100 + "\n")

#

# 7. first(), last(), nth() - g3 1U0d, UU0aUgBOOY, oglece

#

print ("7. first(), last(), nth() - K sa260e OgoolUajosey}p¥ys o) Ucet 3"

print ("-" * 60)

# Y3 1U0d o3jUegee av¥YdU eeyvYiuUd (bYaUs GUsy;¥d UeilyYssitdd)
first = df . groupby ('Team' ). first ()

print  ( "first():" )
print (first [[ 'Player’ , 'Score’ 1]J)
print ()

# ¢U0alUgUbpUcce
last = df. groupby ('Team' ). last ()
print ("last():" )

print (last [[ 'Player’ , 'Score’ 1))

print ()

# waGUe o3Ueee (" .6. 1 = utU0ilO0yd o3Ucee, 3Usss3y U ' RH O
nth = df . groupby (‘Team' ). nth (1)

print ("nth(1) - G Ui OUg3dUe:tdk

print (nth [[ 'Player’ , 'Score' 1))

print ()

# nth U0 fallback (Us U3z g ¥YyeUs, e 63 Ua 30 U saUy yy
nth_fallback = df . groupby (‘Team' ). nth (2, default =pd.NA

print ("nth(2, default=pd.NA) - Ul alUxdy Ue geNAM)

print ( nth_fallback [[ 'Player , 'Score' 1)

print ("\n" + "="*100 + "\n")

# - ,r -

# 8. cumcount() -J3adeddd o3jUeget 3 UsUhRhd sevyYuUd

#

print (8. cumcount() -ji3r3s Uyesdehd U3syhd eeyvYuUd"

print ("-" * 60)

df ['Obs_in_team' ] = df . groupby (‘Team' ). cumcount ) + 1 #+1 29 B UsUoas3 ¥
u m

print (") i3¥3 Ujpsdehd ~UaaUd aUds ee¥yYluU:
print (df [[ 'Team' , 'Player' , 'Obs_ in_team' 1]])

print ()

print ("\n" + =" *100 + "\n")

# ~ rr ,r - ~

# 9. rank() - FTUUYUUsdq Usets UsURd eeyYuUd

#

print (9. rank() - EUs9 80U Y 0U gapldng)" )

print ("-" * 60)

# TU0UU0UYUUsd bYGUs Score (gydehUUje = 1)
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df [ 'Rank_score'

method ='dense’

]
)

= df . groupby ('Team' )[ 'Score’

1.

rank (ascending =False ,

print (" TUUYUUasd score UsUfRd ee¥YiOd (1=e6)gtilUasd) : "
print (df [[ 'Team' , 'Player , 'Score' , 'Rank_score' 1]J)

print ()

# o Y (e jelyd ¢ U'mig’, 'max’, first, 'dense’

df [ 'Rank_method" ] = df.groupby ('Team' )[ 'Score’ ]. rank ( method ='min" |,

ascending =False )

print ("7 U 0¥y U @a0dnethod='min":" )

print (df [[ 'Team' , 'Player' , 'Score’ , 'Rank _method' 1]])
print ("\n" + "="*100 + "\n")

print (" ¢ AsBE YABUA) 7] ¢BE"

[®416Y [N his® i >h A >s8' "1, A 1°h “>
3.4.161 " A'r w7 (Rolling/EWM/Expanding)

6ANRAzLIB RO [ <h

rolling()
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- h A,

.apply()
- h AL
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ewm()
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o~ h~

[
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df['moving_avg']
df[ sales’].rolling(window=3).m
ean()

df.rolling(window=3).agg(['sun
', 'std', 'max)

df['sales_range']
df['sales'].rolling(4). apply(lamt
da x: x.max() - x.min(),
raw=True)

df'cumulative_avg']
df['sales’].expanding(min_perit

ds=2).mean()

dff'ewm_avqg’]

. df'sales’].ewm(span=4,

adjust=False).mean()

df['moving_avg']
df['sales’].rolling(window=5,
min_periods=2).mean()

* df'moving_avg_centered’]

dff'sales".rolling(window=3,
center=True).mean()

w

owz2ffAy3Ik92ak9ELI YR
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import pandas as pd
import numpy as np
# -~ ~
# mdeossggyoal UUaoeUUed DataFrame €U 6jye360Us; Y ~rvaerldl
#

print (" p¢ zZtB3IAlGtL) @Atlz) ¢BE Dat aFr ame"
print ("-" * 70)

# mdessggyoal deUyeedasta (aUddeUy 93¥)
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dates = pd. date range (start ='2024 -01-01', periods =15, freq =D' )

np. random. seed ( 1)

sales = np.random. randint (100, 200, size =15). astype (float )

# KolOUovoe eUjysoat s NaN 25U U auUsazd min_periods
sales [2] = np.nan

sales [7] = np.nan

sales [ 12] = np.nan

df = pd. DataFrame ({ 'date’ : dates , 'sales’ : sales })

print (") 3 eoafh DataFrame ( YeorldlPsd UsyY deyy 0):"
print (df)

print ("\n" + "="*100 + "\n")

#

# 1. rolling() - TgesheUse "~ Ujy¥dgye GUUdU;ei eUoydegd
#

print ("1. rolling() - Tgosfe Usywidafd) 6 @vindow=3)" )

print ("-" * 60)

# )  ohageshe Usylgehdy e § de Uy t 3

df [ 'rolling_mean_3' ] = df['sales’ 1. roling (window =3). mean()
print (df [[ 'date’ , 'sales’ , ‘'rolling_mean_3' m
print ()

U gUU0ayleUUcd
df [ 'rolling_mean_min2' ] = df['sales’ 1. roling (window =3,
min_periods =2). mean()

- - ~ o

print ("eU min_periods=2 (0 sU0yy 63UUs U gY¥UaylecUUU

print (df [[ 'date’ , 'sales’ , ‘rolling_mean_min2' 0

print ()

# center=True - U edyUdid U eUUeaylelUUsd GUds oaUs3Ujsace
df [ 'rolling_mean_center' ] = df['sales’ ]. rolling (window =3,

center =True ). mean() B . B . o o
print ("eU center=True (Us U eUyaUleU Ug edUUUaUUSs
“"Uy uUdiypgg) "

print (df [[ 'date’ , 'sales’ , ‘rolling_mean_center' m

print ()

# TgaeoshelUgfgode Roaaslid

df [ 'rolling_std_3' ] = df['sales’ ] rolling (window =3). std ()

print (" TgasheU3ad Ug 98 U hoadoasld 3 deUjtL3s:"

print (df [[ 'date’ , 'sales' , 'rolling_std_ 3' m

print ("\n" + "="*100 + "\n")

# - - e ,r - e -~
# 2. .agg() G6U- BebblUhegyd Gg3U; UellUsd UUgURheyesU
#

print (2. rolling().agg() - Yeoal &gdUd)edlilUsd

print ("-" * 60)

rolling_agg = df ['sales’ ]. rolling (window =3). agg([ 'mean’ , 'std" , ‘'sum' ,

'max’ )

print (" YeoalU oayd Ggs3U; UetiUsd U9 atise ~Ujy¥Ydgye:"
print (rolling_agg )
print ()

(-

# 7 636iel 30 Ggsugy¥YlegeU U UU g hees U uUllseys

df _agg df . join (rolling_agg )

# YU dzOfmistswh d2: mi Baopeniitidg U) oMeM gl=xedt 3 0290 UsidyYaosid

auds



print ("zU UstdyevyUxad GUe Ujc9afh DataFrame: "
print (df agg . head( 10))
print ("\n" + "="*100 + "\n")

#

# 3. .apply() GVUdnelilUpreleyad GgayYy, Udad

#

print  ("3. rolling().apply() -YyeaUyecleysad GgsyyUdqaq"

print ("-" * 60)

# KEgsY,Udadd "e6g g 6asoas Umi e (dg s dgUy(Umhixy 6 g

df [ 'rolling_range' ] = df['sales’ ]. roling (window =4). apply (lambda x: X.max()
- X.min(), raw=True)

print ("7 gashe Us g g(diax-min) & Uwindow=4:" )

print (df[[ 'date’ , ‘'sales’ , 'rolling_range' m

print ()

# KFgayY,Udad "e6g g easoaslUs Uess Ujsdefh Uxs dUOUsat s g UL
Otie, U afh “~Up¥YtiUsoeU)
def count_positives (series ):

return  (series > 0). sum()

df [ 'rolling_pos' ] = df['sales’ 1. roling (window =3). apply (count_positives ,

raw =True )

print (" "Yaeded dUUssat 3 Uset 3 (RaUd >0, UaURd NaN):"
print (df[[ 'date’ , 'sales' , ‘rolling_pos' i)

print ("\n" + "=" *100 + "\n")

#

# 4. expanding() - mpoUgygshelUse "~ Up¥dgse (U f Uds Ujce)
#

print (4. expanding() -)JdyestlUsay GUYUsGUsaY"

print ("-" * 60)

# 1 dyestUsahd eyled Hyaod

df [ 'expanding_mean' ] = df['sales’ ]. expanding (). mean()
print (") dj estGUzsyMdghd &'d)

print (df[[ 'date’ , 'sales' , 'expanding_mean' ]])

print ()

# ) dyesltUbdhestie U

df [ 'expanding_sum' ] = df['sales’ ]. expanding (). sum()
print ("] d) 8 90 Uwdihe sfiy U

print (df [[ 'date’ , 'sales’ , 'expanding_sum' 1))

print ()

# U min_periods (UayvYeastUed Ujyoadehd UsetL 3)
df [ 'expanding_mean_min3' ] = df ['sales’ ]. Oexpanding ( min_periods =3). mean() B
print ("] djesdUsahd eylded €U min_periods=3 (NaN y¥¥vd AHUeg

Useyd) : "

print (df [[ 'date’ , 'sales’ , ‘expanding_mean_min3' ]])

print ()

# KGUpesoe “eaaU a13 GgsUpUelUxys U0 agg
exp_agg = df['sales’ ]. expanding (). agg([ 'mean’ , 'sum' , 'std" ])
print ("expanding().agg() - "goalU &gdU) Uetisd

print (exp_agg )
print ("\n" + "="*100 + "\n")

#
#5.ewm() - Ko dUUsesw d Ud)yd e(Bxponential Weighted)
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#
print ("5.ewm() - Ao dUUseew dUdfyi t)d
print ("-" * 60)

# KodUUsoeahd o93dUhd eyled U span=4 (UsUaUesscs eU wi
OadUUsose eUavxvidd bUJL 3)

df [ 'ewm span4’ ] = df['sales’ ]. ewn{span=4, adjust =False ). mean()

print ("EWMe Uspan=4:" )

print (df [[ 'date’ , 'sales’ , ‘ewm_span4d' ]])

print ()

|
U

# e¢U alpha ( Uj¥yYoe3aUUd UszeeYoagaldd)

df [ 'ewm_alpha03' ] = df['sales’ ]. ewnf{alpha =0.3 , adjust =False ). mean()
print ("EWMe Ualpha=0.3:"" )

print (df[[ 'date’ , 'sales’ , 'ewm_alpha03' 1]])

print ()

#min_periods 8 Uewm(Us Uad UpscU

df [ 'ewm_min2' ] = df['sales’ ]. ewn{span=4, min_periods =2,
adjust =False ). mean()

print ("EWMe Umin_periods=2:" )

print (df [[ 'date’ , 'sales’ , ‘ewm_min2' ]])

print ()

# ignore NaN; UU NaN U dqyUvyeegs Usgd g eacoslesid. z°
toUliay Y.

# mdeossgyo6ielU y3U UsUaoy Ule e¥yad NaN osU Gioayosld.
df no_ nan = df.dropna (subset =['sales’ ]). copy ()

df no_nan ['ewm clean" ] = df_no_nan ['sales’ ]. ewn{span=4,

adjust =False ). mean()

print (" EWM e¢¥jad NaN (29U Giosajosld):"

print (df_no_nan [[ 'date’ , 'sales' , ‘'ewm_clean' 1]])

print ("\n" + "="*100 + "\n")

#
# 6. YUy vyuUsoeU GgatgUbBesi rolling €U groupby ( 3 eUsy
#
print ("6. rolling() €U groupby ( 3 e8U»; 0Usefh “~U;¥YiUsoeU)

print ("-" * 60)

# mdessgyoeielU y3U DataFrame €U tie sevyYuld
df2 = pd. DataFrame ({

‘group’ : ['A" ]* 10 + ['B' ]* 10,

'value' : np.random. randint (50, 150, 20). astype (float )

)

df2 [ 'rolling_group’ ] =

df2 . groupby (‘'group’ )[ 'value' ]. rolling (window =3). mean(). reset index (level =0,
drop =True )

print (" TgashelUsaed eylaed )UsY eeyYUuU: "

print (df2 . head(12))

print ("\n" + "="*100 + "\n")

print ("¢ AsBEFE YABUIUA) Z7Z) ¢BE"
[ ®417Y cw* 1" 1 th At Y pwr Yt w2 fAYIk92ak9ELI YRAY IO A

ihys” import pandas as pd
wAah h o df=pdread _csv('h © . &7 Tsv)

pd.read_csv()
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from sglalchemy import create_engine

engine =

LIRONB I Ry S
gyl YSrdwy,

M4

EOSf(’)Q_V
<<”

LIRONBF Ryaazyod_ "y

create_engine('mysql://user:pass@host/db’)
df = pd.read_sqI('SELECT * FROM A 1, &rigine)

<’ _h
LR ® NB

g5C T
F RYKGYE 64K
SPT  Ah S h r

df = pd.read_clipboard()

1 B |
301}
RT T

Sw Ah r

G3GLAYKK
<

h

3UdsA”>h0Y

LIR®5F GF CNF YSO1L 81 ™

import requests

response =

requests.get(‘https://api.example.com/data’).json(
df = pd.json_normalize(response[”~ ~

o<



B _w. v BA_ T <w h=> _ 8<” A _ ' AN (7 <! C LT on -
>’ h s > AhT ., B 1 Y h >SW AT 1t h A D > B h w Tt 1 “h Y 8
DataFrame& R A R O LA L S >

B . o hah<s ° 7 > >7hHh =77 >’ hy

1. pd.read_csv()

rl,/\hl 1 -t v N Al(!‘>WAI HA V<IIZ th_ h h ‘.57h

! > h, Y "h L BELY>SWA,AD
1 I_ < B ' DY h i hy Y Y ah7 h, s> " Cih”*h >>™' » ¢ ¥ = Y © g °

I R T ‘h T s 8 Y T . T > A “h " h >s
T 0" " " >BAGALIYNh .’ Thoow, st s<< AT CY L hTh
LS sh st A T hogsr C &y GRPEORRANEA 8z T

2. pd.read_excel()

B‘h’h’ ! ! 1t h ' M [ 1 hy ¥ A h * > B h . B 7 h 1 h B’
ﬂ.[‘ <5'g"’ JAB'Y 1 B4 Y >wAh h -~ h ., B 7 h ¢Efé " q)E
T n A h r Y BBY 8B A h 1 " hj h s [ > AT w A h * 1 ¢ ¢ 7

¢ ho ICEC T SwAL Tt < 6dzaS0O2ft av o

3. pd.read_json()

{7 W{hb & aAbh* " ¢ 7t h >, " L LT >SWALA Y 4t hyg e
ﬂ‘[_‘ <B’£E*h.l_3\’NYB' _h b¢<5'4‘hb _"‘ W{hb ¥

1 1Y >wAaAHh 1 h >>_ A®
f n.h >yamwy ¢ haA ~h> A _ ¥ L >wAh h-' §8§5

4. pd.read_sql()

me ., 7 - AB oA STy oA T LA LB >SWAL A > YA
T -, <& ' Yy’ " hyBYh' > h h™ Al " h OSYE)\VSU -

Pty mer ALt EEOKSYRD [T 4 As_ s >th o sA_ <
A h > B h Tw o, Bt M h =~ W<bB S >h ¥ s, " s h ~ b
ﬂI<BVAW‘j15'A>hYB'hyB h ¢ A h B vhi1s B ., B Y e A h

5. pd.read_html()

(> h h- ' S Y s A S .t hcow EA_ T <w 1 h hgSo ac
ﬂ.[‘ <|5‘ll’1 AT Y YN ¢ _ 1 " ¢ nh > h v Y'Y B <’ | h (S

> " h B <’ | h > Y B A h wo, &t ‘h_“I’T'< 6“|.’l‘jl|. CN’J-/\YhSqé*‘CD, h B -
T [ s "’[*3'>'Vy’15’ > AT > B h vt CY -2 AhC g -
‘B<){h.¢
6. pd.read_clipboard()
K - "7 L Ty 1 h b""s"'b h Ah< ' O
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9 [-, <s'BA_Wyis’¥ Chas' hA_ 0 h, " 5/ GNIB/O >N
- Ah ¢ h h - > h " Y s<’yrhy T w, YA h h o !
T ¢h At h ">h h 5} {dFCN}YSoD

7. pd.DataFrame()

(I BA "<II th *Bt Vq’/\l ] {l>lv 'J)h n >5 h oY =
T [ -, <s' [N’ CTABT YL >w. . rsv'Sh G5A00GAZ2Yl NR
1 Ih’h{BNArbha{sv‘C' oY h C < " | “h B > Aht Yot

s 7', " > ALY 17 A8 h * h >w > | -7 Ah ¢h (0
8. pd.json_normalize()
4 bsv">h<‘/\_"lb 1 ' h "/\‘B_h 1 8147 >wAh®
1 I_‘ <B'L"‘<&hsh’yls’h W{hb B > A h® b5>,‘<5‘>W/\hb
A h s Tt w, B w A h h<<? <B V' ¢ >w " h S & 2az
{'>"’"JB’ w A h A S ' O-'Ff|l.’JU S AN S h O

q m‘h_’ B’/\(hs‘_ h;_""W"‘5>"YIV>WI I-‘. 8q_5<h_l.qY 99
{"’ ‘_"<5IY ‘5<h_'lcp'/\">h ¢ h° _B<ﬁ_'I(D_'<'(D

import pandas as pd
import numpy as np

import  json
import  tempfile
import  os

from sglalchemy import create_engine L . 5 o
import  requests #UUc) dqUoecce coffdldeW atUgsgeUs) UYUsa¥

#
# 1. pd.DataFrame() - pdeosaeg)Damflame U fpUszsa@efpald UU
#
print ("1. pd.DataFrame() - pdesesgjoalU U A aUszsah"
print ("-" * 60)
data_dict = {
‘Name' : ['Anna’ , 'George' , 'Maria’ ],
'‘Age' : [25, 30, 28],
‘City' : ['Athens' , 'Thessaloniki' , 'Patras’ ]
}
df_from_dict = pd. DataFrame ( data_dict )

print ("od e 9 6 g} 0o eDdtedFeabhe:" )
print (df_from_dict )
print ("\n" + "=" *80 + "\n")

#
# 2. pd.read_csv() -1 3Y03 WU ¢ UCBY
#
print ("2. pd.read_csv() - ] 3 Yo 3 YU fCSV")

print ("-" * 60)

# pdeoscgy)ojaeliv) s@SW U} ¢ Uaaeg
csv_content = ""Name,Age,City

Eleni,22,Volos

Dimitris,27,Chania

Sofia,24,Larisa

with tempfile . NamedTemporaryFile (mode='w' , suffix ='csv' , delete =False ,
encoding ='utf -8') as tmp_csv :
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tmp_csv . write (csv_content )
tmp_csv_path = tmp_csv . name

df _csv pd read_csv (tmp_csv_path )

print (" quuesy3U U’ Ue "3 90¥)yes3h CSV:"

print (df csv )

os.unlink (tmp_csv path ) # @osUoy Ulle “~jelvy)o3cei UjyeclUacg
print ("\n" + "="*80 + "\n")

#
# 3. pd.read_excel() - ] 3 Yo 3 YU dFExcel
#
print ("3. pd.read_excel() - ] 3 Yo 3 YU dFExcel" )
print ("-" * 60)
try :
# | " UsUUaUUs openpyxl 99U Uooj UlGe/ Usa¥Yosxld Excel
with tempfile . NamedTemporaryFile (suffix ="xlsx' , delete =False ) as
tmp_xIsx
tmp_xlIsx_path = tmp_xIsx . name
# | "edealUgtd Uesg df from_dict aU Excel
df_from_dict .to_excel (tmp_xIsx_path , index =False , engine ='openpyxl' )
# ) 3 Yo 3 v iU 6 Excel
df_excel = pd.read_excel (tmp xlsx path , engine ='‘openpyx!’ )

print (" quuesysU U Us Jelyya3h Excel

print (df_excel )

os. unlink (tmp_xIsx_path )
except ImportError

print ("¢ bsbasc dopepyxl U UsUasUbosUUUGUdEYs §aUa” U0Us Us
’U;YuUsosU Excel

print (" AoeaUUUGUeGUU Uds e€0U: pip Jnstall openpyxl "
print ("\n" + "="*80 + "\n")

#
# 4. pd.read_json() -J3Yosxyad U ph JSON
#
print ("4. pd.read_json() -J3Yosxydd U hH JSON"
print ("-" * 60)
json_data = ""|
{"Name": "Nikos", "Age": 35, "City": "Heraklion"},
{"Name": "Anna", "Age": 25, "City": "Athens"},
{"Name": "George", "Age": 30, "City": "Thessaloniki"}
] ||||||
with  tempfile . NamedTemporaryFile (mode='w' , suffix ='json" , delete =False ,

encoding ='utf -8') as tmp_json :
tmp_json . write (json_data )
tmp_json_path = tmp_json . name

df_json pd read _]son (tmp _json_path )

print (" chuesy3 U Ue “"Je8YX¥ys3h JSON:™"
print (df_json )

os. unlink (tmp_json_path )

print ("\n" + "="*80 + "\n")

#

# 5. pd.read_sql() -1 3Y03rvGd U h SQL byld uUlceceysrs
#

print ("5. pd.read_sql() - ] 3 Yo 3 YU fSQL (SQLitein - memory)" )

print ("-" * 60)

# pde 96 gyin-arémory SQLite bYUdd

engine = create_engine ('sqlite:///:memory:' )

# | "edealgld Uesg DataFrame GU “~a3UaU SQL
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df from_dict .to sqgl ('employees’ , engine , index =False , if exists ='replace’ )
#] 3 Yo 3 w0UGQL query

df sq = pd.read sql ('SELECT * FROM employees WHERE Age > 25' , engine )
print ("J'GUyaUusU Uy vyUexr UUsd SQL:

print (df _sqgl )

print ("\n" + "="*80 + "\n")

#
# 6. pd.read_html() - )7 3Yos3yl0d U ' h HTML “as3UsaUd
#
print ("6. pd.read_html() -1 3Y0o3v0d “~93Yers3) U ' HTML"
print ("-" * 60)
html_string ="
<html>
<body>
<table>
<tr><th>Name</th><th>Age</th></tr>
<tr><td>Alice</td><td>28</td></tr>
<tr><td>Bob</td><td>32</td></tr>
</table>
</body>
</html>
with  tempfile . NamedTemporaryFile (mode='w' , suffix ="himl" , delete =False ,

encoding ='utf -8') as tmp_html :
tmp_html . write (html_string )
tmp_html_path = tmp_html . name

df list = pd.read_html (tmp_html path ) # K o0 U} ya&iddeUl) HDataFrames
df_ html = dflist [0] # B “~j1Ued “~asUaUd

print ("Yas UaWYRHTML:")

print (df_html )

os. unlink (tmp_html_path )

print ("\n" + "="*80 + "\n")

#
# 7. pd.read_clipboard() -1 3Y03wWidy y heoUsy @
#
print ("7. pd.read_clipboard() -J3Yo3x0d U fh YyheUsya"
print ("-" * 60)
print ("ﬁeU 3 U aUsUcgjoetls, "3y Us 30 yeUOUU utUlUeeysU aU
Excel)." )
print (" U;GUGSGGYUQ dU lUdessgjoelegel UUUeseysU alUs dU U
1} heUs) a .
print (" £ U 'U;eb‘?‘aaes Gx;og’ GUI , d read_clipboard() € 8}
print (" At U a¥Y tUacesege)Y Ud cypeld:"
print ("df = pd.read_clipboard()" )
# 0sU afRoegd "~ oady hUqUUY, 3680 Udeiel 30U UsaUUayilasgelU I
try :
# pdesegyoeiel y3U string eU GUlseeysU aUs Us sdUUs
g’qud;asUUUs)
# EdeUOavld: EU 'U;ste»a»es c¥y¥yjad GUI, UgUp U3z dU &
import  pyperclip # jeUsj UUsoe bosbasedead 95U clipboard
sample_data = "Name\ tAge \ nEleni \t22 \ nDimitris  \ t27 \ n"
pyperclip . copy ( sample_data )
df_clip pd read_clipboard 0

print ("chueaysU U'fh Us) y heUsja: "

print (df clip )
except ImportError

print ("¢ besbassdead pyperclip tGUs UasUs UooaUUUGUde y3c
UOaUyaUfidq. "
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- - o o s o

print ("z 63 UaUU 30 UoaUUUGBUeGUUU: pip install pypercl
except Exception as e:

print (f " U3 ©U0U3 UlUgsUUe d UsyosxlOGd U)R Us "y heUsjae: {
print ("\n" + "="*80 + "\n")

#
# 8. pd.json_normalize() - zU0U0U0Uy e e y3dUUesg JSON U U a Ute Dalt
#
print ("8. pd.json_normalize() - K a  Uatten) y 3 d U USON")
print ("-" * 60)
nested_json = {
'status’ . 'success'
‘data’ @ |
{'id" : 1, 'name' : 'Product A' , 'details' : {'price' : 100, 'stock'
50},
id : 2, 'name' : 'Product B' , 'details' : {'price' . 200, 'stock’
{'id d detail {'pri k
30},
{'id" : 3, 'name' : 'ProductC' , 'details' : {'price' . 150, 'stock’
O}
]
} o o 1" o ™ 0
# f1eud json_normalize GUe "~ Ulae 'data' (d ot} 9U 6} el
df_normalized = pd. json_normalize  (nested_json ['data’ ])
print (" A" a” Ute DataFrame U f (O ys3dUOUe JSON:"
print (df_normalized )
print ("\n" + "="*80 + "\n")
print (" ¢ AsBEFE YABUA) Z7Z) ¢gBE"
r@4.18YIh’h{rs‘J>h A >80, A 1t h 5“hJ.J"{rs4">W/\,/\‘_h J’<h
3.418nvhs . 0" npE L7 >WA, A
nv Ay B - 51 {
ho- DR
+ = % X~ Ao r ~ h - LB :
df.to_csv() r sindex=False =~ ~ , & 1 ¥ .R? diu 2 DS Ze . U
He o6 mE g S index=False)
Th > > A cp
nvhis e T 5 i
h oL 9EOSt ® RTFOGZ2YSEOSE 60U _ “th
dito_excel) .y en n _n o AKSSGWYl YSrups 1~ >w,
It <t Topehpyxi
. nvhis s _ 51 4 RFolhGzypaazyod_ ~ ph .
etite) (Sl R orient="records’)
from sqglalchemy import create_engin
n' ! h,s" _h 1 engine =
df.to_sql() 51 G4 CN} YS ¢ w create_engine(sqlite:/// i h ==~ .db)
.t hem ot dfto sgl(" T AhS T engine,
if_exists="replace’, index=False)
r s _ h _ w - oB _ - ~ 7 z , ~ ,
df.to_html() WARA - Ahch I¢R'-Fd>u2thKuYfOCI_ gh oLt
B A v h 8 ° _ ¥
. DR B R g .
df.to_clipboard() v K-t etk ) df.to_clipboard()
h <« <! s , h "~ >Y 1 "
J”/\h3¢l4_t19|Y rwe Yoy 1" h s vha [ 1" 45{">W/\,/\‘_h J’<h‘



K Sw Yoy Y [’]lecpcpcp TR BT w"Y Ah S v h G G

h - > ¢« 1" ¢g T B B 1 ' h S << A e L, 0" B ¢))

B h Ah < Y S B * B A Vo< w M - Ah ¢ hYy

1. df.to_csv()

CE -t v “/\l‘t‘>W/\' >an{vl h - ¥ ¢« n B ]
ﬂI_ <5'D">"‘15"1Y5’ w A h h ., 8 Y C B ' >Sw ¥ - v
f & “h hs>E " QAYRSEEEGREASY Sh CrshaA St RA

tly-ﬁlé t K - Y N 0w Y gt >lh B_t_<Wv/\ N n< N I/\
HCDCDCD()Z ¢ h t -"‘ AT 1 B A B ' hy > h ° B ‘_h
1 Encoding@ A w.®¥ _8 <" A" CHF L "BAaAdY s Vh T hBw’yE

Y 9EOSE h hahaAL e v . h ¢ m

2. df.to_excel()

J.{h/\":"J’h_' 1>y 1’ h h Anh Y~ _ A - -y y YA
§ sheet namey h 8~ " _“~w~ s Ah Y AYSHhTE 8 , << B
1 [ <<h  <hpBa <wky¥_ s Ah 4 h, s s -~ <<h B5L{FECN}IYS$

1 h Y78 * Ch , <<hy *“h [ 7 8°*'h" B B ¥~ h A " C g’

3. df.to_json()

v ! s Y T Y ot h * c T, h A h 1 B4 Y >wWAHh - C B '

s . h > 1" O
{ orient=records'g . _ " ' ~h7h>e ¥ v’ AR T Tt ST 0 N

¥ >'h <’ h h™' <EV'Ch 4§ D. D OGIHBARHBYMEI byl Y
_hotso s h 586 tLao

4. df.to_sql()

e >w" 4T st A BAYSWT 0 T LA L BELT SWALAD
q ifexistsf < ¢t >' “h~h>s M

o UFFAEUY npnes A ¢ hAs" =Y h hA Y 2 AhGCH
o UNBLIX FOSUY npn"hus " h s ¥ A h < A h ¢
o Ul LIWSYyRUY [~ *w_ ' h Awh L8] >wApah v
T 1.ALs7vyYy §htn o mA hah A, g hmh e w bSy 3.

5. df.to_html()

r s h w " B h 1 84 Y >wWAh B ¢ _ 1 "¢ ' ¥ B <’ | h (0
1 I’]_)h'>l‘jj'"Y'>' h A W< B B A D B A ., >h _ [ B w A h A -

" s wah 586 RIFE&AKO2FNR® [h hais' ~Y<' 6 o

6. df.to_clipboard()
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Bb>h1‘¢"b Tt Ty 1 h > B h Y " h 1 B1L Y >SWA, A

ﬂ.[‘ <5'B7\ 1 BA YsB ' h 1 B 1 Y >wAaAh “h A ¥

IV A N A BA_T <" ©h' > _ h ¢hAas b
9EODST " K w A h wi g " h Y 2 2 NR D r]_’Ah' v
LELY>SWALA T WwWAhA AR LE<, Y >w OKI G o

import pandas as pd

import numpy as np

import  os

import  tempfile

from sqglalchemy import create_engine

import webbrowser # 295U j e U" a0 o FHTML d

#
# mdeossgyoalU UUaoeUUesd DataFrame 25U UsUoxoe
#
print ("¢ z £ B3 A\fAY 0z | PdBaErame” )
print ("-" * 70)

data = {

'Name' : ['Anna’ , 'George' , 'Maria’ , 'Nikos' , 'Eleni' ],

'‘Age' : [25, 30, 28, 35, 22],

‘Salary’ : [50000, 60000, 55000, 65000, 48000],

'Department' : ['Sales' , 'IT" , 'Sales' , 'HR', 'IT" ],

'Start_Date' . pd. date_range ('2023 -01-01", periods =5, freq ='M")
}

df = pd. DataFrame ( data )

print (" U a o DataFrame:" )
print (df)

print ("\n" + "="*100 + "\n")

#

# 1. df.to_csv() - K3Uorvoe GU CSV

#

print ("1. df.to_csv() - K3Uorvoe OG)Y CSV"

print ("-" * 60)

# mdessgyoal "jelyyo3ei Uyelaeg CSV

with tempfile . NamedTemporaryFile (mode='w' , suffix ='csv' , delete =False ,
encoding ='utf -8') as tmp_csv :

csv_path = tmp_csv . name
df . to_csv (csv_path , index =False )

print (f' ¢ eDataFrame U e ddo Ui Wd® Y e G v &8 f Udcev_path}” )
print (" ”YU; sU0chelUse Usg U)eUasg CSV:"

with  open(csv_path , ' , encoding ='uif -8'") as f:
print (f.read ())

os.unlink (csv.path ) # poaUo) UGw vy sBjedlaag
print ("\n' + =" %100 + "\n")

#

# 2. df.to_excel() - K3 Uo vb BExcel

#

print ("2. df.to_excel() - K3 Uo v BExcel" )

print ("-" * 60)

try :

293



with tempfile . NamedTemporaryFile (suffix ="xlsx' , delete =False ) as
tmp_xlsx

excel_path = tmp_xIsx . name
df . to_excel (excel path , sheet name ='Employees’ , index =False ,
engine ='openpyx!’ )
print (f' ¢ eDataFrame U e ddoa Ui W& Y ¢ & v} &p § U dexcel path) )
print ("zy o Uddde Ua@yes)" , os.path .getsize (excel path ))
#Yy68Us) UGUba &b YecgeilysW sbUbUaxid
df_read = pd.read_excel (excel_path , engine =‘openpyx/ ) )

print (") 3Yo3ydd U ' f Ue Excel 29U U sbUbUaxiddq: "
print (df read )
os. unlink (excel_path )

except ImportError

print ("¢ beb o dopenpyxl U U30a3 UboaU0UGUdBYs Jala UOUs Us

95 6
Uy yiUsoeU Excel ." )
print (" AoaUUUGUe@UU Uds eU: pip Ynstall openpyxl™"
print ("\n" + "="*100 + "\n")
# ~ o
# 3. df.to_json() - A3Uoyoe O0U JSON
#
print ("3. df.to_json() - K3Uoyvoe GU JSON"
print ("-" * 60)
with  tempfile . NamedTemporaryFile (mode='w' , suffix ='json' , delete =False ,
encoding ='utf -8') as tmp_json :
json_path = tmp_json .name
# KszUovoe eU “~jelUs3UUsasliceh 'records' (2a8UU UsUsaUsc
df . to_json (json_path , orient ='rec°ords" i oindent =2) .
print (f' ¢ eDataFrame U e dda Ui WY& Y ¢ G v} 83 § Udjson_path}" )
print ("YU} 9 Uc h JION orient="records’):" )
with  open(json_path , 'r' , encoding ='utf -8") as f:

print (f.read ())

os. unlink (json_path )
print ("\n" + "="*100 + "\n")

#

# 4. df.to_sql() - K3Uorvoe (GU SQL byYld uUUlsceys¥s
#

print ("4. df.to_sql() - K3 Uo v BSQL (SQLitein - memory)" )

print ("-" * 60)

# pd e o6 g})im-arémory SQLite bYUOadd

engine = create_engine ('sqlite:///:memory:' )
# K090 ) UllegpataFrame U a3 Usa U
df . to_sqgl ('employees’ , engine , if exists ='replace’ , index =False )

print ("¢ e DataFrame U e dd o Ui Wd®4Ja 3 Udliployeess Uddp Yidd
SoLite." )

# K abUbUawWldyosrid

df sql = pd.read sql ('SELECT * FROM employees' , engine )

print (") 3Yo3xyudd U fh Ues “~as3UsaU SQL) o0sU U sbUBUa~rld: "
print (df_sqgl )

print ("\n" + "="*100 + "\n")

#
# 5. df.to_html() - K3Uorvoe a0 HTML
#
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print (5. df.to_html() - K3 Uo v BHTML")
print ("-" * 60)

with  tempfile . NamedTemporaryFile (mode='w' , suffix ="himl" , delete =False ,
encoding ='utf -8') as tmp_html :
html_path = tmp_html . name

df . to_html (html_path , index :Falsg , ”bgrdero =1)
print (f' ¢ e DataFrame U  edda Ui W& Y 6 0 v
print ("YU} sUcheUse HTML (¢ UXd

00

with  open(html_path , 'r , encoding =utf -8") as f:

&3 f U dheml_path}" )
5 o1 Uegeyd): "

html_content = f.read () 3 B
print (html_content [ 500] + ".." ) # Kel¥Y3sl0d Ujyced Usg HTML
# Y)peUs) UUsoayY: ¥3690eU GUe browser (GeceasUleysae o950

# webbrowser.open(html_path)

os. unlink ( html_path )
print ("\n" + "="*100 + "\n")

#

# 6. df.to_clipboard() -1 3Us0) 0008 ) e Uoy @

#

print ("6. df.to_clipboard() - ) 3Us0y Ulie GUs )Y} hcUsya"

print ("-" * 60)

pint ("¢ UsaUsee df.to_clipboard() UsUsoy¥yiUs Ug DataFra
print (" EUd GgsyeUsU, e 63 UalU0 30U Us U sssaaetlUUU (...
"1 hoyp Ueggu) . "

try :

df . to_clipboard  (index =False )
print (" ¢6 DataFrame UsUsoy) Yldal) 0
print (" peososecYOGUU 30U Us U sssaaeldUUU)
except Exception as e:
print (f “ U3 ©U0U3 UlgsUUe d UsUsoy Ule) GUe "~ heUsye: {
print ("] gUfh e 83 Ua 33U GgebUaslUs GU "0U)sb¥Yaaes Gc¥)ad
g etGUeysaad cli)pboard. "
print ("\n" + "="*100 + "\n")

o
(e

Co

o

print (" ¢ AsBE BABUA) 77)] ¢BE"

[ @419y [ h " h et 0 >h A > "L . A 2t h o svha 0" L LT >SWAL AT h [ <h

34198 <" ¢ < >SwWAT [ h7hypsta>h _h f<hth oY

{7 ¥, Y " >h pth. s o | A oA >8 tFyRIaA

[~ T4 h>ss>hoo sy T Y g ! [ S LI Y RI &
' > h -t w, B ¢ By " < B ¥ M R 1 Y

1. n'>"7 1 h ¢ h h -, v ¢~ -~ > 1~ 51 GFCNJ}YS >c¢ _h p

1 product name6 ' AT >h T 7T AT 0

 priceo_ " >"0
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f manufacturer¢ ¢ h _h * ¢ h° "

th 'CWI <B‘_" 1 B Y
O Tttt AW A T A LA

T n>, h At ! <. AN AT T A LA

T Bahy ™ ' T A . A J R Sh h>¢ws h> »

T nA' >w’ . ' >N T T A A

9 n' hu h v - A A

3. " ' ¢ ht BAaho Yy

T B~ "G LB LT SWAL A s/ {+ PRI

1T v e ! L84 >wA, A h- [ {+ h s
ﬂrl'h<"'i5‘" '_‘ _h 1 81 Y >SwAaAHh {'h_""’/\_hl ‘,‘_f

import pandas as pd
import  0s

class ProductManager

def _ init_ (self , filename ='products.csv' ):
self . filename = filename
self . products_df = self .load_products ()

def load_products (self ):

"afhy Uxadd "3 eyhsUys U ' fh UjyecUae ®© Udessg)oalU 3ya
if o0s.path . exists (self .filename ):
try
g df = pd.read csv (self .filename )
print (" gU U0lUeeys3U Gey Ui ddaUs U sUgetd U f U
return  df
except Exception as e:
print (" EiGYoaceU G(GhHy Uxiddd &y)elasg: {
# mdeossgyoal aU3ei DataFrame Uz Ue UjyeUae uUs g
empty_df = pd. DataFrame ( columns =[ 'product_name' , ‘price’ ,
'manufacturer' )}
print (" pdeossgyoeddealU s3yed aUUY9eoed "~ jeyhsUxs"

return  empty_df

def save products (seolf ): i o
""")edesaUgidd “jJeyhsUxs GU UyeUas CSV"""

try :
g self . products_df .to_csv (self .filename , index =False )

print (" gU0 ullieeyasU U egddoaUi UYaUs U sUgectL d"
except Exception as e:

print (" FliGYodUasdea Udeli'dd

def add product (self , product name , price , manufacturer ):
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new_product = pd. DataFrame ({

‘product_name'  : [ product_name ],
‘price’ @ [ price ],
'manufacturer’ ;[ manufacturer ]
)
self . products_df = pd. concat ([ self .products_df , new_product ],

ignore_index  =True )

print (" by eGUyddal0 Ues prodecyripme}”
self . save_products ()

def display_all_products (self ):
if self .products df .empty:
print (" B aUUYas26d “jyeyfhsUr3s)UasUs yuUsed"
return

print ("\n TUUYeasco0e6d YyeyhaUxs: "
print ("=" * 50)
for index , row in self . products _df .iterrows ():
print ( f{index + 1}. {row ['product name' ]} - {row ['price’ ]} a-
{row [ 'manufacturer’ 11)
print ("=" * 50)
print (' Bi 368 &g 6 yh 3 {kns (self .products_df )}")

def search_by manufacturer (self , manufacturer ):
filtered_df =
self . products_df [self .products_df [ 'manufacturer’ ]. str .lower () ==
manufacturer . lower ()]
if filtered_df . empty : 5 L o
print (" oU3by) yddoa s yhalklpe UOUUGaUgUGUe
{manufacturer}" )
return
print (" \n &} ey f 30U UUUG s U g fnanlifacturer}:" )
print ("=" * 40)
for index , row in filtered_df . iterrows  ():

print (f' - {row [ ‘product name' ]} - {row ['price’ ]} a)
print ("=" * 40)

def update_price (self , product_name , new_price ):

mask = self . products_df ['product name' ]. str .lower () ==
product_name . lower ()

if mask. any ():

old_price = self . products_df .loc [ mask, 'price’ ]. values [O0]
self . products_df .loc [ mask, ‘price’ ] = new_price
print (" ¢ Us ¢ 8@ g{product_name} Usde Uy did§U

{old _pricemiew prixe}a"
self . save_products ()
else :

print (" ¢ 8"} e y Amoduct_name} GU0sh) ydgeU
def delete product  (self , product_name ):

initial_count = len (self . products df )
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self

. products_df

= self . products_df [

self . products_df [ 'product name' ]. str .lower () !=

product_name . lower ()
if len (self
print ("

. products_df ) < initial_count
¢ ¢ | @y Afmroduct_name}

e

self . save_products ()
else :

print ("

def display_statistics )
""" Ke(iYs allUUUs G U¥ a1 3

if self

print
print
print
print
print
print

{self . products_df

¢ ¢ | @y Afroduct_name}

e

(self ):

. products_df . empty:

print ("0 U3 g Yjeegas uUUUeseys3lU 9

return

("\nb EUUOUsGUssayY 7UYUahosg: "
(f"Et 3836 6 yh3{ens (self .products df )}")

(f" 2y 0o e fself
(f"3ydeahUUp ¢ fself
(f{self .products_df [° prlce

(") ;eds

[ 'manufacturer’

. products_df [ 'price’
. products_df [ 'price’

l. minQ} G ")
JUUGaUg UG UL 3

]. nunique () }" )

# Uoalideglioadd@UloaUgUGUYJ

manufacturer_counts

self . products_df [ ‘'manufacturer’

print ("\n TUOUUGaUgUGUyd UsyY U} sdeh
for manufacturer , count in manufacturer_counts . items ():
print (f' {manufacturer}: {count} "3 e8yhB)uU
def main (): 5 5 B B
# mdessgyoal UsUcUsystlUe “~jeyhalrs
manager = ProductManager ()
while  True :
print ("\ + "=" * 50)
print (" FIEEgdz) b)) j ALALEZE UYABRB?2gq?"
print ("=" * 50) ;
print (" 1. Yjeldead 3y¥eg) J1eyhalUed"
print (" 2 . As[jvsqﬁq havs U¥y3 " jeyhs
print (" 3. j3UseUdtd “~JeyhsUesd bYNU
print (" 4. K3deyy)rlid Useedy “~1eyhsUs
print (" 5. @oUoy Ule );Gqf]3UGg’"
print (" 6. EUUU9fUsaY"
print (" 7 . Oz8)ied
print ("=" * 50)
choice = input ("A 9oy 3UBG ; o (b-U):" ). stip ()
if choice == '1"":
print ("\n YABEURIKBBABRBI¥BFE

product_name
try

price. = float (input ("¢ s¢c €U ) ) strip ()
manufacturer = input ("7 000G Ug:Ua)Dstri
manager . add_product ( product name , price , manufacturer

]. value_counts ()

= input ("y3eeU eyhaUqg.gstrip ()

except ValueError

]. mean() :

<

0

QO C

Osby ydge U

L W

sUoy Yli)da U

GUUOUsaUsay"

Cc =

Ce

)

C2fpa”
] max() } a)

Co
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print (" sYdeede j (ikseed@U) UoaUa1t UslYoUUU Uy sdeh.

elif ~ choice == "2 :
manager . display_all_products 0

elif ~ choice == '3" :
print ("\n J'P](Z¢¢§9KBRB?'¥9'P o o
manufacturer = input ("As 0 Yo BB eabUUUG 2 Ug'UN Stdp ()
manager . search_by manufacturer ( manufacturer )

elif ~ choice == '4":
print ("\nuw K? ¢z ANAEE PE )
product name = input ("y 38 ¢e¢'U 6y h3Uqg.dstrip ()
try :

new_price = float (input ("?y Wase e ) :). stip ()
manager . update_price  ( product_ name , new_price )
except ValueError

print (" sYdaeede ) (ikbsced@U) UsalUat UslYoUOU Uy sdeh.
elif  choice == '5" :
print ("\n pt) GA)G¢g UABRB?EBE" . .
product_name = input (" y3ce U "~ 1 eyhsUsd ) e) stips Jo) Ule:
manager . delete_product  ( product_name )
elif  choice == '6" :
manager . display_statistics 0
elif  choice == '"7":
print ("O Oseled U f Us Gi GUYeU. js3Uas! "
break
else :

print (" 2d yoog)d U sacoel &ay A6

if __name__ == " main_"
main ()
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i) .contains()

1) .isin()

10 PEKSNBOGO

TO [T h >w Yy Tt Cw,st ¢NHZSkCEHEAS ot h SR

h) .isnull()

I') .empty()

1) .isna()
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h) .average()

i) .mean()

1) .median()

10 ®adzyoo

MM® [T h AT <" LT A > h T C_h ot oot A
h) .summary()

i) .stats()

1) .describe()
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hg [° .8 tS U AT>SEAT D

PO [ 4 thL YR h YT Y s AT Y s Y



S O
to ' A T o
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# 3 8osoolechd @oUesylag
median_val = df[' z o 0 d]j ghedian ()
print (" o ¥ e Ui emedian_val }")
# ) eUyaUlecU: @oveUloedg: 14.0 o
# 803 0Uey;did: ¢ tGevyeUled (14) UsUs jely Ui Us
# 00U OGeyl0d €U Uss eyle hype (25.57).
YO ndmMdH 17 T <70 T > nth>w:*>~
EnT STt hefast 6Y2RSU T s>, haAlys b
LELY>SWAL A O ® ndPmdPoL P
ﬂj{‘h'_ﬁr""’_"s_’hV\h -~ h ", B > hy -~ 8 " B
e h > @
T v " ’yah: _ > Ah "¢ >w T - > 7 Tk
OCh_'J" e hp 1B >Ww A h o‘q)q)bf“'“ B A h
# 3 eecosliehd K 98y UUci GUJ goced
# ¢ . mode () U slGU)] yGUS»s YsUU Series (a2auUU),
ste Uaald.
mode_val = df['z 5 0 d'f}. gnode()
print (f " A" 984 UU b mede sval ')
# | "eUyaUlce U:
#0 12
# Name: zoldhd, dtype: int64
# YU)p UUe) dqid: €6 12 UegilGUsagUUUs “"968 Ggea3¥Y (2
# HU;YUOBOSU e U eDUc{oe;seY G0leeysU
colors = pd.Series ([ ' 7 f]aassez aU"Thaa 53'6Y)] YU4g)sae'
print (f " qaeuevayuuu;ecolms;tmodb()[ Q]}") 5
# | eUyaUleU: pdecglioseytdUU; e 631 eU: THooaossa
Y® ndmdo 1~ T <7 T >0 n-"¢< "h_ “h [t >"
E nrhq >h/\‘l ¢ h 1 l -t ¢ B—lq<l‘| B)/\h'
Lt A A S _h ot ot o ch oy LAY AT
0~ ¥ . A 8 h 1 _ A

EN" NS >ShA" " RnOoaP NAT YOS

SwSYo

\/

ey yd) .
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ﬂm‘h ’ _Bm"thAW\h“jSB_h_'W,">B ‘I h " A "?W' 1

hl v ot >h Lh ll_hA >I{WA0 qh! J!h Ah b_l> " ~
ﬂo[v - Jc[é';brTY_w<5 > h B > Ah? B L h 1 Al S W A B
" b B “hi1 , A" CH ¢'<hbl’)z -7 h i1 >h -y 1 B A j 1 hy "
G T BT <t o AY REPNR. 85 S @ALGM 25y y b
8 - h Ah w8 ° ¢ > Ah | B > w oo : A h v ¢ ~
| O h >"' h -t ¢om -~ h "~ h mooor h - > Cw A oY 0
h 1 B 1Y S1wSaAshAa T _ AT A h C Y A h N YA S>w Y Y O h ¢ B
T Y1 ' < ABC ! ¢ h 1 81 Y >SwANh w "' Ah h -~ <, >wAaAh gh h ¢
1_" ‘h'hﬁ‘h_, “h ” h ] B *' 1 >h O’rq)q) I'ICDMCDI'IL’) “JC”/\"‘>B
_ TN AR >w T T OHNc/ 0ZX h <<h ' horose _V‘ (
T Y <Y1y B¢ BV Yoot sy A bﬁ“-l),J_Sh 'ts‘?’"/\B' Cheg¢m ¥Yh ™
S 7t 7 h ot Con * h £ tem 1 8 1 >h ¥ (0

import pandas as pd

data = { )
'City A" :[ 19,20,20,21,20 ], ¢ aE3pGara Aznavta
'City B' :[ 5,35,0,40,20 ] ¢ aAazdbsa Aznarv a
}

df = pd. DataFrame ( data )

# 1. 3 eecoslehd zyleg yVyeg (29950 U sbUbUaxid)

mean_vals = df . mean()

print (" zy G8U) ¢ 6 o) BIfanmkan_vals ['City A" 1}")

print (" zy G8U) ¢ 6 o) BIankan_vals ['City B' ]}")

# | "eUyaUleU

# zy0Gd UUyeesoay UGaU A: 20.0

# zy0Gd UUjesoy UGaU B: 20.0

# (Bs eyles Hyes UasUs alses, ¥ U uUs ulacecsesgs Ud usl
#2. 3 cocoolpnf)d i & UgMarhgce) - .var()

var_a df [ 'City_A" 1. var ()

var_b df [ 'City B' ]. var ()
print (f s Uei e Ukfidaral})
# | "eUyoaUleU: @oUsicelUsldq A: 0.5 (Heai e£908}®)

print (f " o Usi e Us bat bB") {_ . -
# | "eUyaUlceU: @oUsieUallid B: 312.5 (€Ul YaUsU)

# 3. 3 6acoslehd ¢€g os20ed | hHoeeoolgd) (Std Deviation)
std_a df [ 'City A" 1. std ()
std b = df[City B ] std ()
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print (" g " 99¢ foooAl{dstd_a :2f}" )

# ) eUyoalleU: gg osoe | hoaassld A: 0.71 _ .

# KypedsUaU: EUds “had jJ, d dUjecoy-UGal bUdsdiod dgafpdyc

us 20.

print (f " ¢gg  98e |’ haa;tdtbciZf}B ) {

# ) eUyoaUileU: gg osoe ) hoaessld B: 17.68 o

# KypedsUaU: EUds “had b, d dUjecoay UOdaU ¢ cjUa 30 U ye

bUdegid U f Us

YO ndmdn 1~ T <7 > nthe >har ¢ ht | B~

[T, ¥ aAbh" R | R >w 7Y 4t h* =Y h @ h L8 /

o > 1 h< 8 ' > ® n o - > 7 tlFyRFa +8A W

h,he " _A_h Y s <h v Y h ST oswa Y 1 @ noMDp

import pandas as pd

data = {'¢ o9 9'a (23, 25, 28, 30, 45, 22, 50}

df = pd. DataFrame ( data )

# 3 eacoslehd Kijyegd )

range_val = df[' ¢easajuomax() - df[' ¢ a9 alo min()

print (f " zyosuuq dfft ¢ 9 Plo hhax()} )

# | eUyaUl0eceU: zyosalUd Usee: 50

print (f'Aa»Yequc{ cﬂj{asg,‘eaee[]qmm()})

# | eUyal0eU: AKoaYeoulUd Usegse: 22

print (f " At 1 ed ( Rarnange val }"{)

# | eUyaUO0eU: Kiyed (Range): 28

Y® nodmMPp 17 "<t >0 o, 0T

51‘/\_5<B‘_". rls_hj<'_'_'_hl o0/ =0 s > A h? w A h [

> _hj <t " " _h ¢ Y gy th, YT 0O _ A LBLTSWALA TT W,

1 " h ¥ 5_'C" > W v h (0}

Ih’h{sj""J‘>‘h|les' >51h<’_5" 4‘h‘,">h/\" jh""ITB
A 1T > B _'/\l“({" B‘ ¢ < vty Yt B < W h/\_B Ch  w

6" ®.® ndap ' <hOo® B >, BT AR TR ThT<chAr O

1. A_B<8 " " rs _Qixe T ThTtigd g L Rt T oA b A
o

{ 0 wY— p mThp

- 3 8 Ah: ' Tt e h = ' ¢ gt o ¢ h Y 2 >w: >

1. A_8<8 > _ " 86 _hj<cr ' h > > _ ", w 5rd ndmdc LY

# OGUxy tie eUUcseyd )
stock A = [100, 102, 98, 105, 95] # Jdydee Usce, e98)Je UsUasicesUslqd



stock B =[5, 6, 4, 7, 3] # jUedoee Usee, eUo¥ad UosUsiceUslc
UsUago9aY

df stocks = pd. DataFrame ({ 'Stock A" : stock A , 'Stock B' : stock B })

# ¢éi "6d: (¢g os29e | hHeeaeosld / zylhed yJed) * 100

cv_A = (df stocks ['Stock A" ]. std () / df stocks |['Stock A" ]. mean()) * 100
cv_B = (df_stocks ['Stock B' 1. std () / df_stocks ['Stock B' ]. mean()) * 100
print (f'CV Stock A:{  cv_A:2f}%" )

# ) eUyalileU: CV Stock A: 3.81%

# (FEge w3 UGeU: BEUUdUpe eUUcoce)

print (f'CV StockB:{ _ cv_B:2f}%" )
# | "eUyaUbelU: CV Sto
’ €

«Q x
™

c :
# (Ege w3 U0eU: dYeei U OU0UybadqUd/ ) syeaastgad eU0Usce)
YO nomdc 17T <7 > 1. A< " s _hij <t 0t b
n">'"gn> hy [+ ' [G201¢g. s Ah' >sih< 7T 0T DO
B Ah - v bh\_hnnlb n b"'vq)/\‘{‘/\lbz h‘*W_'. h A
[hneh _~ o> toh ¢ h [¥ _h R *hy()tSN;@gyﬁd\_fhg\é'Ac
1 B4 Y >wAh > h B >" > h h @ ¢ h | A A h h'h/\_" A
_ A ’Vl_l__ATb n bJ‘VIV B Ah! _V v th /\h >—
[ 1. B Ch Y0 8 OSANMT Y gttt >t ¢ h h - A Y T Y h
B A ¥~ ht oy h B Ah: Y dn” B¢ h ¥ s v >
_h'{l_/\ _I I<!<"h _V ¢
n’ Ah" > h ~ 16¢E¢"*swah v¢h ¥° s 7t h Y L.y
1. m™ [ _h"  L2800)Y " H@VEM _ . A 1817 >WA, A 87 AL >
2. H [ _h" LB%)YNn" AhSVH ST T oo ' nth>> " & [T prE:
>8 1 h <« E Y @
3.0 [ _h" “EW[TT TEV:O _ . A L BL T SWA, A BT ALY >
Hpz >80 h< 87700
E 8 AL " | 1L - B ABC ' dlidzkr yiAT SO0D pw.s _ht w A h

HPE 20 O01r ® ndmMPdT UL P

import pandas as pd

# @oUlceeysU: dUdeeseoesoalUd 11 GesUdqUis GU y3U 00UGU (UUs3c¢
scores_data = [40, 52, 55, 60, 65, 70, 75, 82, 85, 90, 95]

df = pd. DataFrame (scores _data , columns =['Score’ 1)

# 1. 3 eecoslehd ¢U00U;Udecyars (Quartiles)
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¥ Usg Us 25% Uxs (GaesUqd!

Co

# Ql: ¢e6 0O0deUae “e6g UGesUs " a
Q1 = df ['Score’ ]. quantile (0.25)

#Q2: ¢ poaYeUOlad
Q2 = df ['Score’ ]. quantile (0.50 )

Co

# Q3: ¢e6 O0deUase “e6g UGesUs “aly Ueg Us 75% Uvs @GesUd!

Q3 = df ['Score’ ]. quantile (0.75)

print ("1 @ g 00U, qu(@l)s{eoQ”}“)

# eUyaL:JquU.v g000) Udehyose (QL): 57.5

# ( by adaUUUSs U3Y8UC|U GUs 55 oaUs Ue 60)

print (f'cpsYsquGg’ Q2 ) : {

# )] "eUyaU GSUO cps‘?‘sUueg’ (Q2) 70. 0

# (KasUs d eU0UaU Usee Udd aatUUd)

print (f " 3@ °¢L°JUVU quhio@:ﬁ )(Q3) |

# J'GUyal;JQQU .38 ¢gUUU ;Ucish;sev(Q:'%): 83.5

# (djyataUUUs UsyYeUGU GUe 82 aUs Us 85)

# 2. J’G?Gogﬁsf]g’ Koliosogi AeUUqudse;aeg (Percenti )
# UyocgeU 30 bypeiel Us hyose 0990 Us Top 10% (udaUle Uec
top_10_threshold = df ['Score’ ]. quantile (0.90)

print (' y ) o989 WaTop10% (P90):{ top_10_threshold  }")

# J'GUy?UQsU: yjyee 29U Ue Top 10% ( 0): 90. 0

# K)jedsaUaU: y 69ed y¥yeUs ~ Y37 "h 90, UseaUs GUes a6y gl
YO ndmdT 17 T <707 S lﬁ_h'_'>"./\

r- > v > B "2 A D -8~ h Y > B > ' h <"_h >w * h ‘_'
_ho LT A b 0 nOMOYy 0O

# 3 eeososlehd Ql, Q2, Q3 U gaU UsUsae

quartiles = df [ 'Score’ ]. quantile ([ 0.25, 0.50, 0.75])

print (quartiles )

# | eUyaUleU:

#0.25 575

#0.50 70.0

#0.75 835

# Name: Score, dtype: float64

Yo nodmby I}~ <70t > [ T >0 oA > <7 b >
{7 n, =, owl y3sSo '“‘-a)\fy'l}h%r‘*f‘lhwl\h*"ﬂﬂ”%aT-E>“‘“AV\
~ ¥ > ~ h h = _‘ h ¢~ h " & _‘-M>yW ‘-‘Cb‘B/\WA‘hB = ‘"h’ B_hn\/Z' _"’<
- OMYyOX 4 AT MAT _ghh™ o xATBCAB 'R T oL
B i< >h 8 t“hy YA _ h .7 > T h T g L A-QLE LT > WAL
1.7 “.">h pom h - 8" ¢ A"y ht Y Lvw >8 waAh 52E LX
re. h<h®™" noHo
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Box plot

Outliers Lower Quartile Mean Median Upper Quartile
Q1 | Q2 Q3
Whisker l Whisker
o o 00 x © ° ® ° ° —o—o——| o
Minimum Maximum
Interquar'tile Range
IQR
1P ndm B~ ¢ A" Lvw
1. A~ -4 ¢h & noOmdPp [ > """ pwz _.A TN
TR ¢ h- T - Th T A Mmpndnnned [°
Lthe Ssha>' ' ho Y h o< n., =~ . @
import pandas as pd
# @UlieeysU: zoddea GU e€9U0 UUUsy UaU (GU eoasyYul
# B0, U00dyealU RUs Us 150 UasUs e5U Usjy UalU Usce
salaries = [20, 22, 24, 25, 26, 28, 30, 35, 150]
df = pd. DataFrame (salaries , columns =['Salary’ )
# 3 6ac0o9l uehd ¢UUU;que;”ox3 3 B
# ¢8 0.25 UsUstUescUa GUes 25% (Ql) aUs Us 0.75
Q1 = df ['Salary’ ]. quantile (0.25)
Q3 = df ['Salary’ ]. quantile (0.75)
# 3 eacoslechd | QR
IOR = Q3 - Q1
print (f"1e gU0U; Udehy) Q8" )( QL) : {
# | "eUyaUleU: la ¢UUU;quh;se (Q1) : 24.0
print (f"3e ¢gUUU; Udehy @8 )(Q3): {
# | eUyaUleU: 38 ¢U0UU;Udehyose (Q3): 30.0
print (f'AsueUUUU;Uo[se;eUaf] RRY ¥d (1 QR) 1 {
# | eUyalUGeU: A3ueUUOUUy Udesy sUah Ai;eg’ (I QR) :
Y® ndmdPp 1~ " <77 > Lvw
1. A 87 St LEL T >SWwWA, AY T -t CT YA h <
he hthy 8 Ah®t Y ¢ha'ah T Mdp E Lvwod
Ky >e 1 hoy s 6FSyO0Saovy

2.

r b _s.” ‘(Lower Bound)Q1-1.5 x IQR

wA s " ‘(Upper Bound):Q3 + 1.5 x IQR
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# FgsyeUsU U H Ue “"j3edoesicelUszes “~UypyvyulUsoceU. ..

# 3 eoacooslehd 6 ars
lower_bound Q1- 15 * IQR
upper_bound Q3+ 15 * IQR

print (7 ¥ Uy =6 lower_bound }")
# ) eUyaUbeU: 7TyUy yyo96: 15.0

print (f " o3 ¥ V) upper_bolnd }")
# | eUyaUleU: 63¥ y)pose: 39.0

# K3Ue elehd Uxs Outliers ) ) )
# QYesegeU Uooj UlGyd €920} RUUy Ud Uesg aYUx 6j3ja8g e gUoUe
outliers = df [( df ['Salary’ ] < lower_bound ) | (df['Salary’ ] > upper_bound )]

print (" A3Ues atGUdeaUs 65 Uszsed Yoy UaUd Useyd: "
print (outliers ) 5
# | "eUyaUlce U:

# Salary
#8 150
YO ndmdmn 17 T <4 T > he h> ., A " >S_ A >8 7" Lvy
& v’ _' _h BF1SBYSaadbA h> >>s_~h ' Ch hAY>" U
-~ h o b "hitw_htp *+ ~ A oA L BL T >SWALAD
g  r-v ot _oh T AT A B BYYSAONK O O M L LT
Co>>8 " Ch g rwr Y [ pths>se Y 0
65 _ ST TVt h Gt2&AGAO8 K wATIKE_ {1SHBSROY .
>6 1 h < _t>w 00
1 AT TEr vt n SESTLGAGE ks [ BFGN{ { SHEROYN
AN w _'>Wlucb
l" ~h hCh_ ~h hy 8" 41 >h - Y <Y y B ° ! [VV _'_h 0Y
import pandas as pd
# @UieeysU eU UUUsose sea3hUqUU (UsteleeUUU)
# Bos " UysadfRhUUyes "~ Uays3egs aaoU, y3Ud " Uays3ls “"saa¥Y

data pos =11, 2, 3, 4, 5, 100]
df pos = pd. DataFrame (data_pos , columns =[ Values' 1)

# @oOlceysU U j33dUsse seahU0qUU

# Bos " UyosltfRhUU;es UadW®) ydpxUd 98az3Us cUedayY (5)
data_neg = [5, 95, 96, 97, 98, 99, 100]

df neg = pd. DataFrame (data_neg , columns =[ Values' 1)

# 3 6oc6oso Gsfipd Ud Usédai()

skew_pos = df pos [ 'Values' ]. skew()
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skew_neg = df neg [ 'Values' ]. skew()

print (" UUUsa@ahuq{ sﬂ;lwpos 211 )
# J'GUyaUusU: UUUs ae se&f]quU

(

2.
# (¢ Usee > 0 U obUbUsiL3Us Ud uls

print (f " ;30[U9319 §G$l{§e\wqegU2f} )

# J'GUyaUusU jo;SQU9€2E64§GS‘f]Ud.UUV

# (¢ Usee < 0 U sbUbUst 3Us Uds UysalUye 6gy ¥Y)
- v e h

~ ' 1

Y noOmdmMm ¥ 7 LR R 2
&Y, .. e¥dNIhEIAAO A bht o>t ot _hpo ot T
. AR B>, h A’y YA h * h ¢ " h g s w 0 T B ,ow > B

Lt <ty <ET e owoeht - h,two Y w o gKSF@e GFAf
3w 42dzZit ASNRO® 1 _h .7 >h YT U EYAY ST CR h o >
CShAY A" O ¢ h h A >" 3 B A _ ! J’<h (Y . L S WA w B T < f
1817 >wAaAh B> AN -ty Y s>yt sy 7, h Ch h A >'" >wah 3y <"
l" ~ h h ¢ h ~ h h gy 8" 1 >h - Y <Y y B '/\r ! 0Y

import pandas as pd

# Ui e e ys3lU Ueag;U@Lep&olsulﬂc)
# Yeea¥Y UUUeseys3U 0U0dooapdUpds( BWGE3saY Usay UalUd Useyd (

lepto_data =[O0, 10, 10, 10, 10.1, 10.1, 10.2, 10.2, 20]

df lepto = pd. DataFrame (lepto_data , columns = 'Values' 1

# @oUleeysU YaUUgoeg) UxeysU (Platykurtic)

# ¢U UOUesysCJ Uas3Us U evyeys3U @eedoafeagy GU (Uniform dist
platy data =[1, 2, 3, 4, 5 6, 7, 8, 9]

df_platy = pd. DataFrame ( platy_data , columns =[ 'Values' 1)

# 3 8oc0oo s fhdr iHud)

kurt_lepto = df _lepto [ 'Values' ]. kurt ()

kurt_platy = df_platy ['Values' ]. kurt ()

print (fTi;Q 24q- Ueeg;Ux{stuﬂUgmo, L2ff )

# ) eUyaUlc U: Ti;Uyuq sU Ueag;UYeysqg: 3.42

# (¢goee > O0: "zgUUpe" oUUU3seee e¢U heavy tails)

print (f'7+;U¥uq Ha»UUgagl;uMplattyy g )

# J'eUyaUusU: Ti;Uyuq qungag;UYsysqg. | .
# (¢oee < O0: "gaUUs ¥ aUUUseae, c¥ylJad “"eeaeyd Us ae3U:c
YO ndOmMdOmMH 1~ T <7 > r e

412. >h 4 > 77 ne4o >wALA

cE “>hy ¥ - ¥ > h 5"_’w‘|s‘ A h _|s>h"“’ > B _h 1 B
Ch_'JV”hz A h AP S B > B ‘_h_“_‘ﬁ‘h _"‘ B ° h
h=> ®s<w >>h _ h vhahd ¢ S8 A_ " " ¢C" s8A WS y's “h 't ['YyRIE

Split-Apply-Combine
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1. {LXAG opYh Jh w¥®~">@wah . "y~ aA_h' s Y>hyis >
0" ®. ® hAh RKH>">hH0OD

2. Applyo n. h " > b 'Y ARt T K, h " >'ys ht B OCh ‘B Y s
AP A BN sw >~ [ Zhn'vr‘>hz n -t ¢ on h -
3./ 2Y0AYS 61 JAL P> <wyY >h _h 8 A_ A A_h* vhah "
6 AvY {SNASA " BFGFCNIYSO +°h Ah ~h > h
m'h A h ¢ h h A>Y ™Y S B t W AAY " B S h - Y ot w Y > E
¢h_h> " >h_ . A OrndmMdM0O0Y

import pandas as pd
import numpy as np
# mdeossgyoal Usosessoal s UtUUseys¥s
data = {

" 7TU00YGUdEY'des U') deg0'0U0G/ sagaddUG/ spadadyUy, U
'y deg0'yyYU, 000G/ 3hod"

' 'Y} 6 y:h p'Laptop’ , 'Mouse' , 'Laptop’ , 'Keyboard" , 'Mouse' ,
'‘Keyboard' , 'Laptop’ , 'Mouse' ],

"YroadUe[dlotl y 98dzUy gU0'?2a0gd'Aay3zd' 7L a0UYlostL § 96d"
"7 G004YRas4dd’

'Yy oell)g1R00, 40, 1100, 80, 45, 90, 1150, 35],

' ¢Ue Yao[@' 5, 1, 10, 4, 8, 2, 3]

}

df = pd. DataFrame ( data )

print (df)

[ ® ndmdmo 5FGFCNIFYS >8 ., <" s Ch_h> ">h L AOD

E - ' hT<cnm s~ " B Aht Ah Y >shyp Y- Yo~ 55 | hE" >
Oll hi ¥t >hU J!h t - <V‘_B h lL>| qu "<|‘5

1 . A_8tv' gfroupby (' EUead_BeUlUe sadqidd' )[' )1 odedUsoae_FEUe
Ih’h{sj""l‘ys‘h’IY/\h‘ e >w“’l ""I T, <" B, A h AR - <! 0r1
# 3 eeocoosllefd eylya “~yaelUxys Usy 700y0GUdeU

mean_sales = df . groupby (' 7 UUY 0 U)p's &+ o e 0 JJ améan()
print ( mean_sales )

rCD noemdmn fW‘VI .,\,I h Ah <!

n’>'/§5"’ht\{-y'|§|.é L. v B _'. J'h>>WI CoB bB‘"/\h bz bq)
A ¢S h * B >’ h ¢ h* B~ w ° "B, B ¥ h =~ w<i Y >h o r- "

! . >"' h ' ¢ h ot ARG N6 * /i L'B}\L_Y'F'Qgé >(’)“"s"’h1’51" Cw'A hg . B o st

Ih'h{BI"J‘>mY_5>hl'h “"<""¢h/\ h AR rh_h‘_'>h rBJ

# BeUlUas 6adid U a2a0UU aUde. 3
sales_by_store_product = . ) .
df .groupby ([ ' 7UUY 0O Ud &W'e yPhiz' ¢ Ue ¥ d.asum()

YO ndmdMp [-<' ' _E>h . A haAh h_ R ' >h gy hAah
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LA K © t 4 ho,togomo o h o ot o temy ARt weY >E Ah o<

Ch' Y c<rvrr oo g >w'reY [ 33aNBIFGESe0 " A>T
r -7 ¥ S B A h B f ¥ >65Y
r*h <> _h " AahT "L A 5T DD OUYSEYUT YUAZGRUB D
1 NAh <sv' ¢ GRAOGAZYINBO + " h Ah ~ 7>~ > h 0
# KiUyeeoe “eseat3 Gga3UyUedUys UUgURheye3l GUsd HryaelUs
stats = df.groupby (' 7UUY O Upesty e 0] agy( 'mean’ , 'median’ , 'std"
'max’ , ‘count' ])

# KzUoslusoalUgeysd

selUlc esadid: odjesteU GUsd YreoeidUsd,
custom_agg = df.groupby (' F UUY 0 U

)

K4.1.16r v ° ° &agg

ne _ h - A h T < AT 0 3 3ANB3ILGAZYy 0T | h LY
hAh< ' 1L >WA,AD [~ , " <_"~h7o>>h “>hy oA OFAEGSH
TS Y>hp AT AT O 77T YD N OMOMT
Ih’h45¢w¢'hy>s A h C’h_"“’ > B 1 84 Y >wAh > AT h = ¢ h
Sy T hAL A HANNEOD

# ¢ lambda functi on l"Jayo}l"Js Ue ¥dyeodelU Udd aYdU ee Yt
high_performing_stores = df . groupby (' ¥ UUY 0 U} dilter (lambda x:

x['"g¥ ae G'Qesgm() > 2000)

YO nomMdmMT W' T4 FAEGSNI

E sA_ <" ONFyaFTz2N)Y &’ Aahc 7m0ty C_ohA fweY > A
h <« <h A h ""“W“">|5 > h ‘_"<' > B ‘_h_“_'Ch _'
Ih’h{5¢w¢‘h‘y>5 A h {"’>5 _‘ ‘‘‘‘‘ _' _"‘ _y”"‘ _"‘
o< 07T ® nomMdMy U D

# 3 eeoeoasegelU Us YdyeoslelU "voedUxs ¢BI T)¢) FEggz) ¢BE
store_total = df .groupby (' 7 UUY 0 O) ¢ Wy ae 0'Q.atiansform  ('sum' )

# qadss gjo8iel 3yU GUeaq

df [ GedUR _¢lem(di[g ' Uxoelddtore_total ) * 100

# ¢13 0 boay 8geU 290 a¥dU "1adid, “~hHie GdeUsaUsee evUUs
print (df.sort_ values (by="7UUYOU)e U

YO nmMdmMy w7 LT 0N yaT2Ny

1> T YN YaT2NYy s Tw, st >t h g >
H"_’w“’/\_h h - & B’ h -7 h vt (0
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r*h sBAh<<ho ©Cm 3y =07 "Rt SV T T I W sh 0 &8 LINEB b
_h tA@G20G ¢l ofSa or® ndmMOMPpO P
¢ C)I—U/Ef]éééD@j ”A(")na’e313\3 AG Da3AA£0a E3 U3ZE3ZAEO0/A3E3Zt AEDA
TpasnAEs ol 40AGIT & )
pivot = df . pivot table (values ="y ael'ys d
index = 700ya0¢e U
columns =" &) 8 y'f 3
aggfunc ='sum' ,
fill_value =0) # ®Y¥esUs 0 A 6g ulUs g ¥YycUs L &
YO nomdmp p' >" " T2 h t A@20G ¢l ofS
4121 / asS {{ddzRey Bah<_ n- . A T oA
1 h _ _" B AN Yy w o, Y > B 1 B 1 >w A h h - >" h -
1 I>V—"II| ~ >B _IA IB lJ h l(;ll 1_h_l _l(l‘ll th
AW~ B * h T ¢ ht ! w ! B A _ A S¥ kW w'AhQ > B
5F4FCNIYS >¢ wmnn o w oY® ndPMPHAO _ T -
1 v <~ ODBYRSNLY ¢" >8_hj<' "o
T [>">h g/lafl 2&IND'Y ~, "¢ " 03 aldK o6rh* " >h " ¢h(p3x t
T KA~ s rs<w ' [ OTdzR &Y'l 2>dgNEhI Y< "0- "8 KkBiI 4T >hy
T Jv<® ¢ wh ‘[~ _0 DN REG.Y i < "oon
import pandas as pd
import numpy as np
# ANidesld seed 25U U UsUadysehUqUU
np. random . seed ( 42)
# mdessgyoal ullUeeysrs
n = 100
data = {
‘Student_ID' range (1, n + 1),
‘Gender’ np. random. choice ([ 'Male' , ‘Female’ ], n),
‘Major' np. random. choice ([ 'CS' , 'Math® , 'Physics’ ], n), .
'Study_Hours' np. random. randint (1, 30, n), # nj UdUay O4QdH yrd
30
'Grade' np. round (np. random. normal (6.5, 15, n), 1) # 7Usessse aUUUsscece
eU €=6.5, (G=1.5
}
df = pd. DataFrame (data )
# mofhydryrid bUdet 3 Ualdjd ey axrs (O
df [ 'Grade' ] = df['Grade’ ]. clip (0, 10)
YO ndmdHn 51 GFCNIYS > wmnn Vnw
I"/\ - h M > B _h 1 B84 Y >wWAh B Y >h 1 8 zC"'_h>5 !
_h o Ch* =t *“hah <h ' > ' A B8A_ “<" RSZONROGS _~
l' -~ h h_' ¥ S B B 1 _ Y
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1. Meanvs Median (50%g A ~ rrw' " s 7 . 0YSIyQo v ooowh > s

épr:E()Z ' ¢h_h/\“>" B ° Aht “‘h/\'_h_h “>>5_"
<"v' ' ho
2. {GR oOof . ~'"SPthE {8<IABDY "'~ bh~ <. >wA”" b 87 AL
h = ' ¢t > ' Ssh >’ AB >SB 1 h <8 h/\“'_'_s ‘_'/\ h -
3. MinlMax:n<wi1 .~ > haA ~“h" " A "o "h<mpbd _ " >w o~
I" vy B AL " h , w ™ Y A 5’__'>h ‘_" ~h " h gy "1 >h > h B’ h
¢ h - v ot v _v‘l - v v “A*‘_B,ITF](D q)h A’l‘|>v_v“"v‘
ML T AR A W T T 9T LT ADMdE MBS
dept_stats = df . groupby ('Major' )[ 'Grade' ]. agg([ 'mean’ , 'median’ , ‘std"
‘count’ )
print (dept_stats )
[ nd®mMm®Hm v’ "' IANRdzLIO e >Ny > 8 A 33

T BA _ 7 [/ { w.e&' ' <" Y YSlIy h<<h cho <

I B A" CH ¢ h <« B Y j h*t >~ S h<ch w o, B ' ¢ ht > B U
I S L S N L N W ¢ )
ﬂ :[" _>">h > B _" h >' <« _B ¥ él.'lﬁ B A h ¢ _" - vy
5T s 0O
Br bA’BI fB<W_|Ib B’/\h' “/\B;"I >B-hj<l-ll¢ mth
Ys>hyvovrm Y s s Cho o aY s [ 2¢5 aSRAdZYS | AIKC

# mdessgyoal aUUdoasyst a3 egUayUdd
bins = [0, 10, 20, 30] o
labels =[' sao2@-10)0, ' zy Uy) s U-2@'1,0' Yes &t -802(Q

df [ 'Effort' ] = pd. cut (df [ 'Study Hours' ], bins =bins , labels =labels )

# BelUlUeg edd@idiey e YdUsUd
effort_grade = df . groupby ( 'Effort’ ) 'Grade' ]. mean()
print (effort grade )

[ ® NOEMPHH . AYYAYy3

nt - 'B">W/\">B o< 1 " Chy A h 4",>|5 '_‘ Y h‘vh A
>W\vl jh;>|lq) B‘_' B_!ijJI'-:é\KkW‘§h:::QDh _| ‘*W‘
B )_‘hv"‘>s - h wAhA ~ > AhCHh ot Ag200 T 18 , AB
v, < o0 _"<s8 0 O01r® nd®mMPHOUO D
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pivot = df. pivot table (values ='Grade’ ,
index ='Major"
columns ='Gender'
aggfunc ='mean’ )

print ( pivot )

r® nomdHo tA@2G ¢l o6fS

B_' ¥ - Ah ¢h > h B - Bt A h h A > B Y ?
_h -~ h A B vor 1 Ah ¢k _ " s h U (S B w ! >
1. 8 ° _ ' >h bf "' E ' AN ' , T w v h - > ¢ < |
Ohdzif ASNBRO _~ | L A S S, S
mean_grade = df [ 'Grade’ ]. mean()
std_grade = df['Grade’ ]. std ()
#9y)ae Mean N 2 * Std
upper_bound = mean_grade + 2 * std_grade
lower bound = mean_grade - 2 * std_grade
outliers = df [( df ['Grade' ] > upper_bound ) (df [ 'Grade' ] < lower_bound )]
print (' V| 9:”{] lower_bound :.2f} - {upper_bound :2f}" )
print ("0eoUdGyldfo,); Ualldgs ufh & U8 d outliers [[ 'Student ID' , 'Major'
‘Grade' ]])
r® ndm®dun n, "8 " " hT A > _ A
413. ¢ w' i< oo A GG Oa
rw, "~ ° __’h B’ | h >8 - h A Y > B _h _ (S h AR <
>"h pH= "7 i<yt 0{0FYRFNR [AONINEBO ~ 7
rl Ahl ] l_{h/\lqu < 1

1_n" < B ¥ > B > B h = <w 8 1 B > w A h t ¢

2.n5/\ ‘W<v > B " ]l B A v K /\h ¢ h h _u ~

Pandas/NumPy.
3.0°8"hy " >h* & Lo j B 1 8¢ hy h
h<>h h > "~ ~Yuu <¥->> : h - h FE2F 04800
B, +7 > ~_ T T <Yy yT SN >w > ALt RS
import statistics
U afh Gis3ecae UUleeysrs (eoadl0)

# O30
data = [15, 18, 20, 20, 22, 25, 35]

#1. z y 0eydl e (Mean)
mean_val = statistics . mean( data )
print (' z ¥ 0 eydl & {f mean_val }")
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#2. o Y e U {(Median)
median_val = statistics . median ( data )
print (' s Y e U:{ eredian_val }")

e ( Mode)

o

# © “UU0UYUs GGYaeU. RBUsd 3yUd UsathaUsd

mode_val = statistics . mode( data )
print (f " A" sa) UUeg i 0 Umodeavale) {
[ nd®md®up n, 8" >w ¥ T 3 4" h>eC
(I J IJ <l v llq 1 q‘ h AB! -{I hq t 1 > _ h V
'>h/\_'¢ J'h_’ ¥ >h">h_'¢ _ -
>5_My“_v 1 8 1 >h ¢ h > B y‘ _"/\
~h v e AT +t7 < T > > 8
- v v > o ) -t ¢ m h - ¢ <" '
#1. ¢9g 9298 hoosplp o e U(Bangple Standard Deviation)
st dev = statistics . stdev (data )
print (f"¢g 929 ¥ hooaglsdev :.2f}" )
#2. o Uoai & Uplicdo ¢ U (Bangple Variance)
variance = statistics . variance (data )
print (f" s Us i ¢ Y3 vadance :.2f}" )
[ @ ndmdHC L h -
1" > "BA WL T > L L7 >wAh 1t h T < C kg
pvariance().
1 . AR > " h Ch_h/\">" B > A h? b{‘(‘
v’ T LA d @& S<hr " Y2RSOU0 >°
- T w, YA < 91 @ nPMPHT O D
bimodal_data = [1, 2, 2, 3, 4, 4, 5]

£
g3 “eaayd, U’
)

sGUy; yGUs

T<IAQTRIEATTELy

h

Uds “ 4t 0d

(Python 3. 8+)

~

1 >h h 5 h ~

G NAFyOS

# K 90U0UpyGiUs a2a0GUU U RoaUd Usd U 9o UUci GUd Useyd

modes = statistics . multimode (bimodal_data )
print (f " A sa9) UUsi G Udmaflesg ¥y g# QYU Ug

[ ® nOMOHT oot Ydzi A Y2RS

aUs

[ 2,

4]
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- h 1 >h vt ¢
Y <h 1847 >w
1 h " >h 3 B
- o
]h h/\_l<l’
]h B A oo

Matplotlib (matplotlib.pyplot). n = A h '

4

t 8 K2y dE |

(pixetLIS NF S O 0 o

- h -~ I SR

Seaborn (seaborn)n © A h*

h t N t q n

Plotly (plotly.express).ce

OAYGSNY OGA@Adeod [h
N

| 2 S NJ 6 AN

1t h YOA B A

¢k , h<h?t~

(Time Series).

(|‘|| .l._h_t\_!(:uY B—_rq“ J—IV‘WJJ'
J-rv w i 1t > B > AhC [ b<v'ltq"b [ 1
t h l‘>| l('*va ,{B)q " (’)rW S’v Z
""" Ah D NAh SYhy ‘vedzZl NIhSGhyd 8 wit S e s
AL AN T w., A hCT g STA T >sw Y
>, h Ay~ A BA_ B <o 1 h , ~ ¥ t ¢ om ‘>‘|5
' ns4 T >wAL A O05FGEF xAAaAddEATFGARZYO >h
£y > B A ¢ h h AY > ¢ h - v Y, " >h .
¥ > B > Y > h ¢ h* . B ’ [ - ¢
.Y >8 h© o hos > w 62dzif ASNBROG ¢ h°
>h teliKz2ys w.> > >8 7 ih o
b>"_w’hh <. A LA “h,
lj<l"£||(l‘| B)Ah‘ th: B 'Ch B W<'c |
B‘h' B’ >, h = ¢ 8 w 1 h >>w ¢ _ 1
> 0
S >waA b™hA.b _ al dLX 20¢€ A
h Ah < )} J’h h 1 B h Aws>Y , h ., 7 _ >h
T R S | h ©oe ¢ h 1 h " >h h > 8
jrj<rvnnq| 1 /\Wh B—v*.. -~ -
h , "™ >h h 1 B A [ A h h = <w
f<w™ Y >t >wW ) A- A_N R N
YU B vt Al ¢ ht B VB % A 1 817
vooor st 1 ¢ B € S WAL, A B 1 h , O ANOD
' ‘ h >h Y > B A h L >ty 1Y > B ¢ ht
m-h>>'¢h n‘hj’h;nP'hh_h_'c'y\[}hyg‘ﬁf'g\[jégy_h‘5'/\ ¢ h
hmdéhAaG2INP YADY' ‘ ¢ ha”r>" o

S
51 4Ko2F NR&S “-uh

h>>h_
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3. 0' S 1 h>>h _ hyyte, 2ELI2HAOY ' Sh_hAY>_A Sht YA

4 [hi 1 1 h>>h m 8. FNAtbRGEOY' Sh_ "0~ ¢ _ A s

S.opthi mhssh hopth oy Rt h o {COMGGSNG t A2 A0 LW s LA

> _hj <' _AOD

6_¢5’>'¢h p‘hj’h>ns]hhh ll/\“:w oYy r -t AR C A
4-2-1-r|.“hj'1" N h rl’Jh<|5’h K~ e Y - Yy 2
| ve otoA" T > YA hah < L1l 7 >SwWA, ANY 7 wToB S
té[szy 1B A ST R e bwah L T Y p 4 th A h
B I h<e’>hy v ¢S h*wAaAHh S B ' ]t ¢ ~ B, ' &Y 1,'1|'<CDV'|_‘ 8
¢ h* ‘ h 1" >y " ¥ > B ¥ T A h ¢ L 1 h " >h C
_‘ 1t h ¥ w o g S -4 ¢h r(p nPH D™ s > AhT _" B " h 1
h " ¢ h * B s Bt > h f vy 1t h A B A < 1, B A ! h

import pandas as pd

import numpy as np

import matplotlib . pyplot as plt
import seaborn as sns

import plotly .express as px

# Ni de sll@ gSeaborn 209U aaeje ey Gnibdern) 23 Ullee U0 j eV sacoe
sns. set_theme (style ="whitegrid” )

# @desesgyoal Ushdg U asi DataFrame 29290 UU "~ Uy UtUaoeg UUL
# @UUGey3U: YvrvyearlUsd Ushd aUUUGUeesUUBd 299U 5 dey) Ud
df = pd. DataFrame ({ B .
geyypr U opUg" gy o gUU" BUeg " BUL
" Yyoedi)4§1p0, 150, 130, 200, 180]
)
[ ® N OH M n' > hs.1 "¢ ©¥>sh ¢ _yg"C¢h 4 h _h 17 h>5
VoYt ST T YU A Rt A et me YL 2GEAD 8 AN
Loha T hs>h LA [hoh_tm s Y YA CLh S S O P HID H S >
N - w T B A h YooY > B L, BT Y C 2 A h ¥ > <~

# 1. odeseg)joalU Uesg 6L )jeg (Figure)
plt . figure (figsize =(8, 4))

# 2. FKFeUlhaOOd (Plotting)
plt .plot (df[' ¢ ey J,Udf[" Bxaed])scblor =blue’ , marker =o'

linestyle =" --")

# 3. ey le’ e6adqdd (Formatting)

plt . title ('Hxaeﬁvﬁsg’ AbugeyYuUd X Matplotlib)'
plt . xlabel (' ¢ ey ) U’

plt .ylabel (" Agy) ot ) u0) '
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# 4. Kelysslgd
plt . show()

[® NOHOH m h>>" ¢ pnrhs " h>>h > Y| §GLIE20fA0

NMwAfoelg EBGopddag (Matplotlib)

200 ~o
rd -~
I, .“."-._
180 Y i e
4
U4
— 4
W 160 v
7/
g_ /""" - e
2 140 L7 T S
¢
120 /’
II’
100 .
Agv TpL Tet Mep Map
Huépa

nN® ndH®H m h>>" ¢ pnthi " h>>h > YIF{GLE20f A0

l“ 1 ' hi1 " h>>h B Ah w A h h - <" ¥ ooh oo I h " >Sh @ g
h""_'t.‘" “>’y5' C <h > " ¢Ch 5"‘_'>"/\'(.‘h 1 " hi1 " h >>h
S T 5FGF CNJYS h~sp “Cshth @ gh “¢7_ qw Lsh
>TA_ WIS AT LT T ¢cT T T o

GQOSLOJ figure size Us eU0Ud oaUsai
e U:

# @Us 6) Us¥YpgUUUs 30 6y al
# UeoaY ¢ 8)6teU U3 dyeasg
plt . figure (figsize =(8, 4))

# ¢ UsUcsae lineplot aY¥YsUs Ud legaUs¥
sns. lineplot (data =df , x='"¢ ¢ ¥ | ,Uy="& v ae 0'amarker ='0' , color ='green’
linewidth =2.5)

plt .tite (' BroevdUsd AbleeYuUY (Seaborn)’
plt . show()

[® ndHPO m h>>"¢" pnthi " h>>h > 38} 02Ny

NwAroelc ERSouadac (Seaborn)

. .\
180 )
w
w 160
)
— o
3 10 \
- [ ]
120
100 o
Agv Tpt Tet Mep Map
Huéna

nN® ndHdo m h>>"¢' p*hs " h>>h > 35S} 52Ny
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l_ h w Y > B w A h - vy bh,'/\h_VbJ h, " >h p 1 h B
h Ah 1 A ' _ A SO AY ! 1 h >>h ¥ Bt h s > A h? vty ¢
L Y h Y " h J¢'_'¢h _' 4"‘”'th>|5@lncp|_|tp|‘-|54'1’>
w A h h/\_'CB’>5/\" FA3 -y B > Ah*® w A h {'h{’h‘_ ¢ |
# ¢8 Plotly Express (px) UasUs GcUusUlleyse 095U Ua¥Yco
fig = px.line (df, .
x="¢geyl},U
y=dreel'(sd }
titte ='"Yv¥oel Wbdi s ¢ Y Py Interactive)' ,
markers =True) # A3 U] 26 e8adid @egoaaalvy¥s
# ©3eUs) UUsafh: jeaa¥YsegelU Us AseelU "eg GUa3UUUs dUse
fig . update_traces (hovertemplate ='"yae 0Us%{ y) 0
fig . show()
[® nOHdn m h>>"¢' pn hs " hs>h >s [ J20f8
NwAnoeic ERdouadac (Plotly Interactive)
200
180
o
g 160
-=
-
3 140
C
120
100
Agu Tpl TeT Mep Map
Huépa
nN® ndudn m h>>"¢" pnthi " h>>h >s [J20f8&
[ 1 “hJ1 7~ h>s>h E >, h At " ho¢h S~ " hys*" S B h ) ) 38
1. BA ~ 87 h s s Y T YA G - h AL h - o ¢ Y ¢y
hq’!jll !>II¢

2. [ hA. L BV'HRh B>, hA
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E h/\h<“' Ch_h/\">" B A h _" - - - f > h - ¢ h
Yt hoe A h ¢ h h «h j ~ > B h A _h 1 B 1 >w A h > h B Ah
<> Vv _' h 5 ¢ h ¢ _ ¢ h* A D B/\_"‘ ¥ > h ¢ B _‘>W
[ ot h >>h 0-K'A'&vis2'a NI Y0 1 84 >wAah > h B e ht~

‘h’h_""‘s'l ‘w,_v‘/\ >w * h YA ¢h‘W/\hq)lV Y59 oY
y,J’h,’yB_h‘ - h AL, h = ' _V "_'J’h>>h ¢ ¢ > h [
1> Dl A _ .. h"n AT <h 1847 >SWA, AY WA > >
<7 v ! h o>" Y Y - v T B ! B vt E > Ah . h>

import numpy as np

import pandas as pd

import seaborn as sns

import matplotlib . pyplot as plt

sns . set_ theme (style ="whitegrid” )

# 1. qoqsseg;ggL:J pUleeys¥s
# TU3@39080e aUUU3egee (" .c6. Lysed e | Q)
normal_data = np.random. normal (loc =100, scale =15, size =1000)

o

# seae oaUUUsegee (. 6.j jakciedeeb)ei eU UadUUsse

skewed _data = np.random. exponential (scale =10, size =1000)

df = pd. DataFrame ({
1Q Score' : normal_data
‘Income’ : skewed_data

)

#2. mdeocgoimle o) Ye g(Skhberd)
plt . figure (figsize =(10, 5))

# bins: ®YhGegd "avliegd" dU ycUs Us >

) s }
# kde=True: AKeGUsasgUs Uds aUgs iad “~gao

sns. histplot  (df ['IQ_Score' ], bins =30, kde=True, color ='skyblue'

plt .tite (' tdURo) UeseU TUsessosed FUUUspeced

plt . xlabel ('IQ Score' )
plt . show()

[® ndHdp 1 _ 4+ " h>>h > JFSI 062Ny 1

(EgeeUU) 9ah)"
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lotoypappa Kavovikric Katavourg (ZuppeTpIKE)

80
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Count

40
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60 80 100 120 140
1Q Score

nN® nd®HdPp 1 ° "1 7 h >>h > 6 éél'()ZN\y 1

1. nN® ndPHPp T <w™ " > ¥ G <h>o¢ ", ">h Hoh>"hAh
B ARt ¢ A A Y MAAN &>w ~ oY S htovr Yy “ h
£ o> " A TVt rh_hATS" gt L >h 0 01 @ nOHDCUOY

plt . figure (figsize =(10, 5))
sns. histplot  (df ['Income’ ], bins =30, kde=True, color ='salmon’ )

plit .title ('t u Uh oy Us SUETg’UU U3 e ¢Riglf Skewed)' )
plt . xlabel (' A Ghﬂq (a0 @sesyuld)"
plt . show()

[® ndOHPc 4 _ '+ " h>>h > A8 062Ny 1

lotoypappa Aokrig Katavoprig (Right Skewed)
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Elod6npa (og xthdbeg)

nN® ndudp 4 _ '+ h>>h > A8 062Ny 1
s ., s>, h" A _h* " Y pd pOHPcIT ' ST " s ARt w
> h ¢ th ~ h - B C B’ AB h * - ~ h 18 v'ho |3
h/\_"""+'t5‘_‘<."l 5{_Hbq;
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l‘lllqu'h>>h5!é@r2lEL\I2[‘JD_tcl| h_Bt‘;'/\"' LA p B’ll

YCwuaatt daAysr vmI aSRAFYyIX voX alEO® n oAbt Y
SO ANOD
I_ 1 " hj hy &g h t w A h £ ¢ 1 h >>hYy

1. [~ 17 .. 6. 2E0Y [t w.,s' Y > h’Y pgga A 4

T Lvwo

2. & m h>>" o >w 'Y n’ o Ahe ' nth>s 7 o' . o>
3.[h br” " _herhph 02KAA]ISNEOY n€_s A A_h' >w, "
4. B [ <8 8 O’tg)\y(]éoy [h s _s<s’h wy, h - _h

# | d "jeldytegel eU)ysa¥Y Uosj UaU outliers GUU tUuseysU
df box = df. copy ()

df_box .loc [998] = 180 # 79U silisciligtU (Outlier yday) .

df box .loc [999] =40 # 2z9U '~ @ ot cUedoee Usee (Outlier cUegdoaY)
plt . figure (figsize =(8, 6))

# md e 9 6 g J Boxplot

sns . boxplot (y=df box ['IQ Score’ ], color ='lightgreen' )

plt .title ('0Uda foy UBaxgdlbt)IQ Scores' )

plt . show()
[® ndudc ¢' ¢ 4+ " h>>h > XS} 02Ny |
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Onkoypappa (Boxplot) 1Q Scores

180 o

160

140

60

40 8

nN® ndudc ¢' S '+ " h>>h > JSF 62Ny 1

1. nN® n®dHPc I <w™ 7 > wah T hT AT T T AT
17 h>>wl OéK?\éiéN\ﬁU - h A, ¢ ht <.‘h_ . ¢Mpl5ﬂ' ¢>h5‘>"¢/\h+_>+w /\hts'l
cnxz =~ > 7 <’y T A ' h ¢ h s “Sw hi>Sh &M hv® hes

-~

"C"J’h>>h_"l ,h > AB h * '_h/\-{""1<¢h"é/r“(])\;ntscpH‘qj’Tq')qj)Nl ¥

# mdessgyoal ullieeysrvrs: dUdesa eUddqUi s a0 3 tesUlGey UU:
class_data = pd. DataFrame ({
"dgeebt:U['A ]*50 + ['B' ]* 50 + ['C' J* 50,
“®Ud 'R dhp. concatenate ([
np. random . normal (15, 2, 50), # geeegU TUactUdeea .

np. random. normal (12, 4, 50), # ¢eeeU d: zUo¥ad UGUYdUsU (eC
std)

)

np.random.normal (18, 1, 50) # ¢eceeeU C: |3 s0Ucices (&99)h s

)
plt . figure (figsize =(10, 6))

= ¢ “80cUsese gUUUbadUe (

# x = ¢ oaU0Udoesyal (
=' d e'f) doalette ="Set2" )

sns. boxplot (data =class data , x

m‘&
m ™
© ©

), Y
y='"doU

plt .titte (' Ei osa;os0d A ateldd UsyY gececU’
plt . show()

[® ndudT ¢' ¢ 4+ "h>>h > 35 02NY 11
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oy

4.23. B AR <n VW <(Tine Series Analysis)

€ hAah< ' .7 YAY E' A h,Y R L1 >wah o~ W
o5 > ¢ h’>h hah _ChyE [t EC hah >"Ahgd 16 ha
LB LY SWAL A WL s G TR i SR SN Dy Sh T “h -
LM 8¢NBYROY rhe > " " cw s haA“y~ " - "
22.n” .t h s {StazyttAGROY 7 _Cih Y s hahg

Ch<Y¢Ch’> " )b

mrh /\h »{v‘<W'v‘>B "‘_h >|5 ‘rvAvar:W' ‘_I/\ té
., . RFEGSGAYS ¢c¢h* . hT <’ S’ >sAT GAGNRAYIO O
5/ dFCNFYS . h=~ ~_As_h* " YA [ d nOHOY D
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import pandasas pd

import numpy as np

import seaborn as sns

import matplotlib . pyplot as plt
import plotly .express as px

# mdessgyoal ulleeysr¥s

dates = pd. date_range (start ='2022 -01-

# mdeossgyoeiel e9U

values = np. linspace
df_time = pd. DataFrame ({
‘Date’ : dates ,
'Price’ values

)

print (df_time . head())

# ¢ GUead Date
r® ndounody 5FdFCNIYS ¢
[~ aSlFo2Ny s’ ah: “4h
T <<w > 7 Y > AT B ¥

LX GOPEGAOL&A0NRGEHGAR2YT

plt . figure (figsize =(12, 6))

# Lineplot

sns. lineplot  (data =df time , x='Date’
linewidth =1.5)

plt .title ('A3y ao@ale e(@022 -2023)

plt .xlabel ("¢e U} cet)sal
plt .ylabel ("¢ 9 ¢ P

# vUysaUjcie
plt . xticks (rotation =45)

plt . show()
[ ® NOPHDPP m  h, ' >h B VW

“"gUOUsce"
(10, 50, 730) + np.random. normal (0, 5, 730)

OasUs Ui "@6g

de Uy sedastl 3

29U 2 6y h3sU (730
01", periods =730, freq ='D' )

"eg UsUbUaszUs

dateti me64[ ns]

* h h 17 h " >h h B VW< Vv
A" C 1 h A h 1 B v ¥ > B
h 1 h >>h h YA h v~ A
npuo 1t h A h h 1 e >
y='Price’ , color ='royalblue’ ,
- Seaborn' )

isUbYeeea3aUUs

<''v' > &SI 02Ny
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EEENEN Tuurig (2022-2023) - Seaborn
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S S @ S § $ S S
Huepopnvia
9 ndHdP m  h, "' >h svw< v’ > 73S} 02Ny
-l_" rl(]) HQ)HQ)(*)‘h’h_""’>B >’ h “/\B"' ST <8 I 7 h >s>m"
1 ¢ Y <Y Ah 1Y > heo g wai A T DD Mp
E > Ah ¢ >VAI'{’V>VI¢ ¢h _IV\;W\\:‘<>B|Iqbr‘leAth‘l.y'HSW
 ~— ¢ W~ B VA " 1 /\h B-'<WVB' - v ot~ (.“’>>h .

fig = px.line (df_time |,
x='Date' ,
y='Price’
titte = A3y a9@a e eeg0Zoom (Plotly)' )

# Yyeldead Range Slider (¢ e Y3 U av¥Uxy U Us o) ¥YiGdeUO)
fig . update_xaxes (rangeslider_visible =True )

# YjpeUs) UUsayY: Yjyceldesad o26ge o113 25U o904e026)8 zoom (1
fig . update_xaxes (
rangeselector  =dict (
buttons =list ([
dict (count =1, label ="1m", step ="month" , stepmode ="backward" ),
dict (count =6, label ="6m", step ="month" , stepmode ="backward" ),

dict (count =1, label ="YTD", step ="year" , stepmode ="todate" ),
dict (step ="all" )

D
)
)
fig . show()
[® ndHPMA m h, ' >h svw<' v >s |[J20fF8
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EEENEN Tiung pe Zoom (Plotly)
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import matplotlib . pyplot as plt
import plotly .express as px

# pdeocgplhileeysys
np. random. seed ( 42)

n = 100
df_scatter = pd. DataFrame ({
'Study_Hours' : np.random. randint (1, 20, n),
‘Gender' : np.random. choice ([ 'Male’ , 'Female' ], n)
)

# B bUdefhd UaU; UOYUUs U R Usd 143 U0d eUayUdd + 200268 dfy c
df scatter ['Grade’ ] = 2 + 0.4 * df scatter ['Study Hours' ] +
np. random. normal (0, 1, n)

#1. E UUU o schtter Plot ¢ USeaborn
plt . figure (figsize =(8, 6))

# hue='Gender': jJveUUasUs Usd UUaUaUd Us¥aeoU eU Us
#s=100: zyouUd@daUaUd
sns . scatterplot (data =df scatter , x='Study Hours' , y='Grade' ,hue='Gender' ,

s=80, alpha =0.7)
pit .title (' Ecyld zUoyldigdei (Sedborn)’

plt . show()
r® ndudmm p' hs "h>>h pnth> -~ h > JS} 02Ny

Ixéon MeAétng - BaBpuov (Seaborn)

Gender
® Female ®
10 A Male ® @ ®
®
® : e
8 1 o #
® @
L
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° o ® (5] Py @
G 67 ® v &
@ &
o ® @
L
® @
4
o 8
o &
®
2 ® ©
®
2.5 5.0 7.5 10.0 12.5 15.0 17.5

Study_Hours

9® ndH MM np* hs " h>>h ch>=>"h > JZS| 02Ny
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1 ' h h AB ' h OFf LIKIFTITrnodtTO € ht Voo R gt _'"'A B AR 1 B ' h
>"h ~haA, ° '"A hc<' O
1.0 pohu h>>h _ h ph>->"nh 5 ~ | JFGf8& s ah" 8 v h'
ho o K <8 h vw, 1 s Tho 1| _° LXzGteéx 8 A_ A_ N
L o > w ! > ¢h_ "¢ 7B ABY BHYDAN DPHOME
#2. o UU ) UG GeatehPlot ¢ UPlotly
fig = px.scatter (df _scatter
x='Study_Hours'
y='Grade' ,
color ='Gender' , B . |
ittt = Feoyld zUeywldlgsei (Hover o29U a Ussesy) Us!l
5 . hover_gata =[ 'Study_Hours' , 'Grade' ])
# ¢9 dU UGUae3Us Ue aegU¥Yoo
fig . show()
[® NOPHOMH p'hs "h>>h L ch>=~"h >s 1Jf20f8
Q i)
Zx&éon MeAETncg - BaBuou (Hover yia AenTopEPEIEC)
Gender
10 : ® Female
~ ® Male
. L ]
« * o ¢,
8 = H
[ ] =.| "
—;; (5] L] l E.:E..l.
&) .
e 0"
[l * :t -
4 . ° ’:
: 4 :
[ | .
2 : 8 _.
0 5 10 15 20
Study_Hours
9® ndHdMH n  hu "h>>h 4t h oY R > L 20F 8
S-h/\ w ¥ > B T Y << W - "_' w >|s_hj<'_w S B> Ah?
L " h > -~ " "h It'h Sh*“s - hAp y ff CUAfhCh o LWt o
Matrix),” ~ -~~~ TN <Y N yse<ts "t SENR2Y NJ+otoh <h h
9 NI T MY [w<s " h s _ "¢ wot
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T r=-mY lw<5‘h B’/\' 'C"l“*w"'q)
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[0s > ¢ ptha 7 hs>hsh oy swt o tht ot p “A " AhCHh
LWt 01 @ ndPHDODMOUD D

# mdeossgyoal Ushd DataFrame U "gaal oayd e¢U0U0UbaqUyd

data_multi = pd. DataFrame ({
'‘Age' : np.random. randint (20, 60, 50),
‘Income" : np.random. randint (20000, 80000, 50),

'‘Spending_Score' : np.random. randint (1, 100, 50),
‘Savings' : np.random. randint (1000, 20000, 50)

)

#3 cocoobafdFGglecyUsldd

corr_matrix = data_multi . corr ()

plt . figure (figsize =(8, 6))

# mdeosasgy)oal Heat map X . L _ _
# annot=True: KelGUsasUs UU s3eieUjyU eyaU aUU
# cmap='coolwarm': z" aU 29U U;:Zquag, _Thoaaoss
# fmt=".2f": FKFUjyeoogae 6adld GU 2 GUaUlisayY
sns . heatmap (corr_matrix , annot =True , cmap='coolwarm' , fmt="2f" | vmin=-1,
vmax=1)
plt .tite ('Yas3 UsBgi ey Us(Gaireation Matrix)' )
plt . show()
[® NnOPHDPMO p' >" " ~4+ 7 h " >0 ¢~ hy " h>>h ¥
Nivakag Zvoyétiong (Correlation Matrix) Loo
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I ]
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r].q) ndPH DMO ‘n'>‘v"1’h ‘B'>‘¢', {'hJ'h>>h_ . ““W

[V s>t ¢ g thu hs>s>sho w0 Y Y d ndHPmMo b
> _hj < - A _ 7 a4’ a>h " ¢ & "7 hv' T l>e’ ., L
61380 sh 7 {LISYRAYIP{O2NBE ONI'fidoHUOY  >siih<<_ s’
<t h w0 g Y oY BV 'L.AD BA_ 7t _h3y
> _hv T ot Tat>h oY oLy O02YSu OHpOT_ SA BT M3
<.‘h'_l h‘vh /\B_h' _" B“"{/\' Nhh ¥ >"B”_h/\“’"/\__hh>“55,<‘h5,"l_ o8
L1 >h o g’ A S L o' " ., {FrOAy3a
¢ CYA_Rh Y >T UL WAY 4B AT A_ D oY 4 A TR T
4251 0+ ¢St yh o A 4/ FGST2NROFE 7 2YLI NX A
L L L 2 T L S A
[>">hX @E>w" h " ni+>>heh 0 N." > 4+ T jJhTTCh B
1. | T 87 AhICDhundPlot) . AT " N

2. [ 77 oAb T pw T s -BarPlot)” T o1 ,'¢" """ 81
L7 i 40 Tshsashh I N ) 71 hs>s>h Yo §
- B B 4o h w - h L A B ¢ h * B Ch_'J" h o N AD
¢h *u ¥ "> h w"'AaAh': Vo STt st TE<h_ _Ad B T
haohswa~> Y 7Y 7 b1 d ndPHOMN O P

import pandas as pd
import seaborn as sns
import matplotlib . pyplot as plt

# ANi de slildg o
sns. set_theme (style ="whitegrid" )

# mdeossgyoal Uleeysrs

data_cat = pd. DataFrame ({ . B B
"0)J et UB''zea830 +[' 2 U3 V*348'+ [' Ye ) Us a]¥2ks '
Ut a6[' 03U} ,Uglgs Udae*U50

)

plt . figure (figsize =(8, 5))

# countplot: zUUyyYUs UgUReUUU Usg Uooy Ulyd
sns. countplot (data =data_cat , x='"U0) @'l gpalette ='viridis' )

plt .titte (' boeded Yy eUscsetUxs) Usy¥Y dGyci Us"

plt .ylabel (' J Jsadehd J)Uhe¥xs'

plt . show()

[® ndudmMn np'' >~ ~2 > h “hjyrYu " hs>ss>sh Y > 35St 02Ny
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n® ndéudmn n' >~ 2> h ThjyYu o hs>ss>sh Y > 38t 02Ny
1.7 19 ndudmn §J <w™ " > h>w* ' ' HrThaAhaAhp 87
1.7 87 >sA” Thohypst s> oy ® ndHPMpPpUL > ' T
b~ Vo B’/\h'bz h <« <h T Y <Y1y Y > W wAhAYD B o ° T
> B hj <! " 1t h ¢ h * B ¢ h L R > h o

[~ ayaodol NLX 2G _ - aStkoz2Ny " Y <¥iys' h ' >h _h
¢Y o, ¢ht¥ >"h°h o R _" 17 h>>" 8 AhIQBY)Y 4t AR
r‘lh N ' B A <' 1, 1 7~ h > > " B /\h N * ‘hB _ ' Q/\h >j\l" [ "'Z V_(D' _rB’
1 h >>" TV L <o A >8 1 h < hj sj h- ' h " <’ 1 h | By

# mdeossgyoal llieeysxs: zsddea Usy¥Y geeecl
import pandas as pd

import seaborn as sns

import  matplotlib.pyplot as plt

import numpy as np

dept data = pd. DataFrame ({
"deet:U['Yroe('Po29 + [T J*20 + ['HR' J* 20,
# Bo YreelUsd yeegs ecUo¥Yad UosUsiclsidd (aY sosess " Ua
aao9U)
# é6 |IT yeUs eUo¥Yasgd eslGdeid UaayY GUUdUj;cid
"z o 0 d'f dhp. concatenate ([
np. random . normal (1000, 300, 20), # "Yyeae G Usd
np. random. normal (1500, 100, 20), #IT
np. random. normal (900, 50, 20) # HR

)
)
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plt . figure (figsize =(8, 5))

estimator=mean U~ fdefault)

# barplot: 3 soacoalkdlryl i
X £, Uy="7z 9 0 d'f) gpalette ='magma’ )

sns. barplot (data =dept data |,

T @

plt .titte (' zyded zs0dhd U3y deeelU (U poV)aUdeU Ae o90GUs0i 3
plt . show()
[ ® ndOPHDOMPp p' >~  ~ 4 7N “hi4 Tt h>>h oY >w Y ¥
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rl(D I'ICDHCDMp n'>‘v".l’h 'hj.{.".l'ﬁ>>h_v >w Y e >
1. nN® nPHPMp I <w™ " > ' & >"h7h T ¢ s AN
I~ h >s>m" * ¢ I‘<"‘5' B ' Ah' -t Y h At h h -y > B U <
rLth,we Y oA T < > h v e AN T h et <LhAdE 77T T e
- ~ oW ~ >B >lh s 1 _{lh‘ h "l‘l>V—V! A h

>"h " s  46rd ndOHPMCU D

# ) d Usi ¢
GO0tseeysU) . } .
dept_data [' 0O+ a]e = np.random.choice ([ ' 03 U}) ,UJ0gs3 Ud,s 60)

plt . figure (figsize =(10, 6))

sns. barplot (data =dept data , x='¢ ¢ e &, Uy="7z 90 df chue='"01i &g
palette ='muted" )

plt .titte (' zyted zo0Gdhd UsY geeecU oaUs ai aa'
plt . show()
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plt . figure (figsize =(10, 6))

# EcUuosY¥YsaegelU Us " Us
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4_2_61 AL B B B'B'C"/\"B‘ ¢ h° 1] - Y1~ h " >h h
rw, ¢ _ " h 1! vy D R “h >8 W A h 1 A, ' >h ' , T 7 h o
A 1 h * A ‘J¢""q)1‘hl"/\{" ot Ty A h
S 41 7 h,">h h
E 8~ " ¢Ch < [ IR S L S h ! h A ' we?” > B A h N 1 ¢
¢ <’ >h¢h 6" . @ RO 1 Y ¢h _ hAY>S_ A " 1 7 >
o041 " h A A" h ()3 _ _ B A D j<W_V\>B o ‘-'1,>h5_(')hY‘(D NTONTHO
* Y Y > B 1 ¥ ¢ h h AY >w > B vt Y1 7~ h >>h h o
import matplotlib . pyplot as plt
import seaborn as sns
import numpy as np
import pandas as pd
sns . set_theme (style ="whitegrid" )
# mdeossgyoal ulleeysrys: @ia seYulUd U usUGey UUsaf ey
data_ a = np.random. normal (loc =50, scale =10, size =500) # Be Y UjU
data b = np.random. normal (loc =65, scale =15, size =500) # Be Y Uud



sns.histelot (data_a , ocolq'r ="skyt3|ue"” X label ="B e ¥ i), kde=True, alpha =0.5)
# EFeUUsYeegeU Ug UGUi UU} e EggB tptB "figure"

sns. histplot  (data_b , color ="orange” , label ="B e ¥ udd, kde=True, alpha =0.5)
pit .titte (" o6eU0Gd Fioeysild @ie FUUU3eset 3 (Overlay)" }
plt .legend () # AKe(iY3sald g eesrvelUUsd (U Uy UaUdqUe 25U 3U 3z¥%]
“898)
plt . show()
[ ® ndPHOMT 1, ¢ T Ch hAY>_ A >8 ' Y4 7 h>>h h
Apeon Zoykplon Ado Katavopwv (Overlay)
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n® nd®Hdmt 1, ¢ " ! L+ Y ¢h hAY>_ A >8 T h>~>h h
y<w~- "  >8 h >w T b_w>A"A_h" H 7" 1 ¥ T>hoos )
j hy h >=s [ VvV B ¢ _h 1 h,">h_hz ! Y ! ! ‘ h "
tth, Yt Ch TR eh T D) d<wAanh ' ¢ ' 1 " hs>s>h ¢ h \
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hv as o1 ESA0 0YP ndHOMYy O P
# mdeoegyoal "UUe ah" eU 1 o5U0eee aUs 2 GUeald (1x2)
# fig: ¢e6 lGgseasah "ceUj Ua” o 3 o
# axes: z9U a2alUU "6g " UjesyceUs UU U sey)jegd o2) UlGeeUUL
fig , axes = plt .subplots (1, 2, figsize =(15, 6))

# pOlee yWdye UaU
df = pd. DataFrame ({ 'Val' : np.random. normal (10, 2, 100), 'Cat'
np. random. choice ([ ‘A" , 'B' ], 100)})

# Oy vYvYlideU 1 ()]4880087pdUUsi eU GUe ax=axes[ 0]
sns . boxplot (data =df, x='Cat" , y=Val' , ax=axes[O0], palette ="Set2" )
axes [ 0]. set title ("Gy YUdE Boxplot" )

# Oy YvYlideU 2 (@@B3da)8) edU0Uesi e GUs ax=axes][ 1]

sns. histplot ~ (data =df , x='Val' , ax=axes[1], color =purple’ , kde=True)
axes[1]. settitle ("G Yid2UdURhoy UeeU
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o

plt .tight layout () # zUosse UsUsee: 0UsYesUs UgUheUUU UU oUs
"y (GiUUs Ue ¥3U “¥s3xy GUe ¥Yoos
plt . show()
[ ® ndOPHDOMY p' > 7  ~ 1 7 h Yo oh ot sh oA > aSEO2NY
rpagnua 1: Boxplot rpdenua 2: 10Toypappa
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n® nodudmy p' >" " ph T h sk oA > 3SE02N
I']__’ 1 _v ééIOZN\y W*B‘ >rh —v< 1 /\h_" <Bl_ ;1 v ¢
B >B _h | h,">h_h > B _V LW Yy _V <W >BY bU‘
VRO A L EA_ T <w NS foLF 200 >0¢ * h' A% O h{i (1hS>Ng
6 "< (O " NEg 6! h>>"0d | _~ ~h hech . ~h hys's>h
B s ' h T pw<T > Ay U< A>87 " >h Y 0§ 'h <gh h 7
rh'/\' _w ¢ h* r' rh'/\' _W(D
# 0fy Uxy¥ide o ¢ damset U a gSeaborn
tips = sns. load_dataset ("tips" )
# col ="smoker": UU GUsyvyaUs UgUhedhU a20 o(yyBile eolbllU Yieas o
¥y3U 295U No)
sns. relplot  (
data =tips |,
x="total_bill" ,
y="tip" L 5 B
hue="sex" , # 1 1eU Us3YagoU slfJVUg Ui a8 _ L
col ="smoker" # 2 Kj ALE¢EB o) YlideU Us¥YaegoU eU Ue oY 39lc
kind ="scatter" ,
height =5,
aspect =1
)
plt . show()
[® ndOHOMD p' >~  ~ 4 h TYaoh, o >h oA > Y FLOSGAYy
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ne® ndudmdgp np' >' "~ 1h TYuoh v sh oA > Y FLOSGAY
rh T tf2d0fte DR Ty st FILOSGAy3a >8 s <h ¢ ¢
import plotly .express as px
# Yuse "~ UpyYiUsoeU U "j393 (TU s390Uyd vs zd FU 3s0U0¥yd)
fig = px. scatter (tips |,
x="total_bill" ,
y="tip"
color ="sex" , _ o 5
facet_col ="smoker" , # ¢ € Uo o &Js Us @w® Wubplots
titte ="FceyUd s60oUjusmlbleeleriy ec UUed (Fadcet Plot)™"
fig . show()
[ ® nOHDHA p' >~ 17 h S h ot sh o oA >8 Y F1OSGAY
Zyean Aoyapiacpou-diAodwprpaTtog (Facet Plot)
smoker=No smoker=Yes
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. *  Male
8
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L] L ] ° °
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o [ ] [ ]
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4 ": :l. . . .:.‘l.l
a® . [}
r X s o o .
* dut :{" Lo, "n'.' -
.-& s ® se @ L] .
2 (1] -..I . ] ] af & B
L] " . ™ 4.‘
o . . '] =
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import pandas as pd

import numpy as np

import seaborn as sns

import matplotlib . pyplot as plt

# A\gdeatUsgd
np. random . seed ( 42)
sns . set_theme (style ="whitegrid" )

# pdeoscgymmUooy UG 3

n = 500

categories = np. random. choice ([ 'Tech' , ‘'Furniture’ , 'Office’ ], n)

sales = np.random. exponential (scale =200, size =n) + 50 # Yy eae 0 Gald U
ae3hUqUU

dates = pd. date range (start ='2023 -01-01', periods =n)

# @deosesg)oal Tyylegd: i
# ¢ ¢UcseeasoalU yeUs gydefh oayjytused, UU O s aU ycegs
profit =[]
for i in range (n):
base_margin = 0.2 if categories [i] == 'Tech' else (0.05 if
categories [i] == 'Furniture' else 0.15)

noise = np.random.normal (0, 40) # ¢gecUasd ~Uj YoesUUd
profit . append (sales [i] * base_margin + noise )

df = pd. DataFrame ({ 'Date’ : dates , 'Category’ : categories , 'Sales’ : sales ,
'Profit' : profit })

# 790 “31U0Ud eU0UsyY GUU GUUUsGUsaY
print (df . describe ())
[ ® ndodm np' >" >~  ~4 7 h AT <7 LEL Y >SWA, A

)
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> ¢ Y- Y hy h<<h ThT,Y A <TuB T 7Y < >80 h<s oh
ThAaLd BA o BhT oty > h _hAa > A7 A >w T o 1t h Ah
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plt . figure (figsize =(10, 5))

sns. histplot  (df ['Sales’ ], kde=True, color ='teal’ , bins =30)

pit .tittke (' TUUUsecee YroelUxs: KA sbUbUaxi) UUUssed seahUdl
plt .xlabel (' Yeldh YL adidXd (u)'

plt . show()

[ ® nPodPH pn' >’
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1 h v "J’h>>h_ L, <" B, A

Katavoun NwArfoewv: EmpeBaiwon OeTiki¢ AoEdTnTAC
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‘B ! _ " h A h h = h A" Y . > n]“ _h"_ B ’__h_ ' Cswh” 4¢I’T B ’n\'hts"
1 ¢ A Y > B _'/\ ¢ B A > h h AR rh_'J" h ! !
Y 1 h > >h s > Ah* 'L h At ¢ B 1 - 3 {"_' ‘ h >h. h = ¥ ¢k

o- ¥ . AN T wo ¥ > B B h A vt ¢ ¢ w 1~ LD

plt .figuroe (figsize =( 10, 6)) 3 o 3 B .
# EFeUUsYeoegeU Us Tyjpled Us¥Y TUUdoejaU. YjelddyUegelU ¢
0

sﬁs. boxplot (data =df, x='Category’ , y='Profit , palette ='Set2' )
plt . axhline (0, color =red" , linestyle ="--"', linewidth =15, label ="y | 9¢a
Zdea'yd

plt .tittke (' Uy telGeyal Usy¥Y FTUUdoeyalU: Ye) c6Y¥segelU cJesUUU;
plt . legend ()
plt . show()

[ ® n®o®o n' >"'

~

2 > h v ¢ Y1 " h>>h ¥ [ S B Y7 2 h h A

Kepbogopia avd Katrnyopia: Mol ydvoupe ypripata;

o === DOplo Znuiog
200 o
8
150 re)
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-100 L¢]
Office Tech Furniture
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n® nd®odo p'>"" "~ h T hS>sh T G ST, T T h A
E 5" S " Ah B AN h->"¢h< = "¢ na- ' Ch _*a2 """ h H¢S
h=" Y >'1wAx ' ¢h Y " h BHCdNYyAGdZNEhH 6N~ "~ <hy
Ther ot thy Y oA TNl <t >h D NAN >w ot T p RS Lo AT R
ts‘.‘_ls’/\"/\_h' (.‘h_‘ h - _'/\ [ Y J’h>>"ch _' T
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plt . figure (figsize =(10, 6))
sns . scatterplot (data =df , x='Sales’ , y='Profit , hue='Category’ , alpha =0.7,
s=80)
plt .tite (' Feoydd Yreehypde)yd'
plt . axhline (0, color =black’ , linewidth =1) # @0) Ueee edquUUsosa8i oayjlegd
plt . show()
[® ndodn n''>">" 4+ >h L hy "h>>h ¥ *h*=>Y"h  Cw-’y
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1 Awesome Public Datasets (GitHuld)ttps://github.com/awesomedata/awesomublic

datasets

Calmcode datasetsittps://calmcode.io/datasets

Google Dataset Seardhitps://datasetsearch.research.google.com/

Kaggle Dataset$ittps://www.kaggle.com/datasets
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Keras datasetsittps://keras.io/api/datasets/
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= =_ =4 =4

Seaborn datasets: https://www.kaggle.com/datasets/abdoomoh/afieaborrbuilt-in-
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9 Iris data set

o0 https://en.wikipedia.org/wiki/lris flower data set

0 https://scikit-learn.org/stable/datasets/toy dataset.html#irislantsdataset

0 https://archive.ics.uci.edu/ml/machindearningdatabases/iris/iris.data

1 The Boston Housing Dataset

0 https://www.cs.toronto.edu/~delve/data/boston/bostonDetail.html

o https://lib.stat.cmu.edu/datasets/boston

o0 https://www.kaggle.com/code/prasadperera/thostonrhousingdataset

o https://github.com/shridhar1504/BostorHousePricePredictionDatasciencd’roject

9 Titanic Dataset

0 https://seaborn.pydata.org/generated/seaborn.load dataset.html

https://qgithub.com/mwaskom/seaborfdata

o]
o0 https://www.kaggle.com/competitions/titanic
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5.1,3.5,1.4,0.2,Iris—setosa

4.9,3.0,1.4,0.2,Iris—setosa

7.0,3.2,4.7,1.4,Iris-versicolor

6.4,3.2,4.5,1.5,Iris-versicolor

6.3,3.3,6.0,2.5,Iris-virginica

5.8,2.7,5.1,1.9,Iris-virginica

Iris Versicolor Iris Setosa Iris Virginica
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Dataset Naming

The name for this dataset is simply boston. It has two profotasks: nox, in which the nitrous oxide level is to be predicted; and price.
in which the median value of a home is 10 be predicted

Miscellaneous Details

w Origin
The origin of the boston housing data is Natural.
w Lsape
This daiaset may be used for Assessment.
- Number of Cases
The dataset contains a total of 506 cases.
v (hrder
The order of the cases is mysterious.
v Variables
There are 14 attributes in each case of the dataset. They are:
1. CRIM - per capita crime rate by town
2. ZN - proportion of residential land zoned for lots over 25,000 sq ft,
3. INDUS - proportion of non-retail business acres per lown.
4. CHAS - Charles River dummy variable (1 if tract bounds river; O otherwise)
3. NOX - nitric oxides concentration (parts per 10 million)
6. RM - average number of rooms per dwelling
7. AGE - propartion of owner-occupied units bailt prior to 1940
8. DIS - weighted distances to five Boston employment centres
9. RAD - index of accessibility to radial highways
10. TAX - full-value property-tax rate per 510,000
11. FTRATIO - pupil-teacher ratio by 1own
12. B - 1000(Bk - 0.63)42 where Bk is the proportion of blacks by wwn
13. LSTAT - % lower status of the population
14. MEDV - Median value of owner-occupied homes in $1000's
w Note
Variable #14 seems 1o be censored at 5000 (comresponding to a median price of $50,000); Censoring is suggested by the fact
that the highest median price of exactly $50.000 is reported in 16 cases, while 15 cases have prices between 540,000 and
$30 000, with prices rounded to the nearest hundred. Harrison and Rubinfeld do not mention any censoring.

.L;m Updared 10 ﬂc-njm.rr Lot @J
Comments and questions fo; defve@cs foronto edu =
n'S178f 7 AT <Y 1L >wAL A 2302y K2dAAYy3IoO
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S Titanic

BID: 40945 @verified EBARFF E3Public @2017-10-16 Pvi

quin Vanschor

@ DataScience History  Statistics  text_data

Description

| W 3likes

A Oissues

Author: Frank E. Harrell Jr, Thomas Cason
Source: Vanderbilt Biostatistics
Please cite:

& 45 downloads

© Version history

The original Titanic dataset, describing the survival status of individual passengers on the Titanic. The titanic data does not contain information from the crew, but it does contain
actual ages of half of the passengers. The principal source for data about Titanic passengers is the Encyclopedia Titanica. The datasets used here were begun by a variety of
researchers. One of the original sources is Eaton & Haas (1994) Titanic: Triumph and Tragedy, Patrick Stephens Ltd, which includes a passenger list created by many researchers and
edited by Michael A. Findlay.

Thomas Cason of UVa has greatly updated and improved the titanic data frame using the Encyclopedia Titanica and created the dataset here. Some duplicate passengers have been

dropped, many errors corrected, many missing ages filled in, and new variables created.

For more information about how this dataset was constructed: http://biostat.mcvanderbilt.edu/wiki/pub/Main/DataSets/titanic3info.txt

Attribute information

The variables on our extracted dataset are pclass, survived, name, age, embarked, home.dest, room, ticket, boat, and sex. pclass refers to passenger class (1st, 2nd, 3rd), and is a proxy

for socio-economic class. Age is in years, and some infants had fractional values. The titanic2 data frame has no missing data and includes records for the crew, but age is

dichotomized at adult vs. child. These data were obtained from Robert Dawson, Saint Mary's University, E-mail. The variables are pclass, age, sex, survived. These data frames are

useful for demonstrating many of the functions in Hmisc as well as demonstrating binary logistic regression analysis using the Design library. For more details and references see
Simonoff, Jeffrey S (1997): The "unusual episode” and a second statistics course. J Statistics Education, Vol. 5 No. 1.
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EruBAeTtOpEVN pABNON Mn eTBAETTONEV HABNON
Supervised Learning Unsupervised Learning

Mnxavikr padnon
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Semi-supervised Learning Reinforcement Learning
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import numpy as np
import matplotlib . as plt
import  sklearn

- o,

# mdessgyoal GgadUUssat 3 UUUBE Y3 Y3

np. . (42)

n = 20

X = np. (0, 10, n)

y =3 * x + 2 + np. . (n)

plt . (X, y)

r.551¢np' >~ 1 7 h oAt E VOO A L BT SWAL A > oy emet T T o
[ 4 ha hssh 0t ht TR R ORTGTSOMY LI B hH O T As s S0 A
.81 A 0 T h>s>stoor ho™ ot LA L BL Y SWAL, AND
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from sklearn . linear model import LinearRegression
model = LinearRegression 0
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model . fit  (x[;;, np.newaxis ], Y)

xfit = x

yfit = model . predict (X[, np.newaxis ])
plt . plot (xfit , yfit , color ="black" )
plt .plot (x, y, "0")

plt . show()

r ®2¢f ~ 7 " h 7> 0" ¢ht 7T <,

l" h =~ W<B © >h
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n'<2gm h>>" ~h<" AL’ >

[w<™ T >sp®E3mce Tt

# Ko Ui v0d Ggs3UUaUGUL 3

Al A ht

Udd

23 Useced

print (" 86U} Ye 00, madel ' coef , model. intercept_ )

slope = model. coef [ 0]

intercept = model . intercept

print (f'y={ slope :.2f}x + { intercept  :.2f}" )

[ ®.3¢n ¢ _ -~ . oA _B<BET A T h<t Al > (0]

c[h h“’_5<w >h_h - _ _/\"/\_h' B Ah Y
Uy YyeUU;e9: [2.81082696] 2.7745666335933983

y=2.81x + 2.77
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from sklearn import LinearRegression

X=10, 0] [1, 1], [2, 3], [3, 2], [5 6]

y = [0, 500, 1150, 1090, 2250]

model = LinearRegression 0

model . (X y)

yfit = model. (ar 4, sl 3 3

print ("Y1 ebaU” hdda dyfit [0]:2f}" ) # Yy eboaU’ Hldda BBI1.05

[ ®54¢nA_ "~ " 0 > T < T >E A h v’ h R N L - Ao N >8
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B v h s w oA > B hj <! " 1 B A > - Y B A h -8 7t 1 " h B
S > Obod s_hAa _h L Y>SwWAh 8>, hATYY A Sh>T <
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dataset = ||

dataset = |

dataset =1l dataset = IV
L
12 o -
] s
4 -
T T T T T T T T T T T T
50 7.5 0.0 125 150 175 50 7.5 0.0 125 150 175
X x
n'"c22gp"h, > _ *Cw >Y7 w1 >SWA, AT h<ch
B S - 4’85864 87 LAY A B, R T ST
import seaborn as sns
import numpy as np
import  matplotlib . pyplot as plt
from sklearn . linear model import  LinearRegression
from sklearn . preprocessing import  PolynomialFeatures
#1. 0fhy) Urvadad s e e e@gdataset |l

df = sns.load_dataset (“"anscombe" )

df i = df [df [ "dataset” ] == "II" ]

X=dfii [["x]] # KpedaUgUsee gUUUbadUe

y =dfii ["v'] # K3Uy Udeysd eU00UbadqUe

# 2. zUUUOGedeUOUstGehd 66Uy UalUdyotUsarl 3

# ¥*UdejasegeU Us bUdeh (degree) 2 025U
poly_features = PolynomialFeatures (degree =2, include bias =False
# ¢é6 fit _transform tdesesgyoUa y3U 3ya
X_poly = poly_features . fit_transform (X)

# 3. KiGUyeegoe o) Usessed " Ueassl) hedldd
# Yeagrsgeosore ~Uas U heddd: Y = a + b
model = LinearRegression 0

model . fit (X_poly , V)

# 4. B Ussaas cadd

# mdessgyoal GdeUax¥ys X_plot 295U eeUae
X_plot = np.linspace (X.min(), X max(), 100). reshape (-1, 1)

h 1 h >>! h < A
<. >0 o B
ideseg)oal Usg
3U lUge U]l osa¥Ybac
)

"a3UaU eU Usgd ¢
GUe e0UUGGcde UUC
*X + b2*xn2

23 Uscee

385



# zU0UUGcdeUUstehd Urs GdeUars X _plot €0 Uesgd
X_plot_poly = poly_features . transform (X_plot )
y_poly_pred = model. predict (X_plot_poly )
plt . figure (figsize =(8, 6)) . .
plt .scatter (dfii ["x" ], dfii ["y" ], label ="pU U g ¢ yDathket II" ,
color ="darkblue" )
plt . plot (
X plot ,
y_poly pred . .
label =" Yeag¥3geosoae YUassly hedld (26g dUdesei )"
color ="red" ,
linestyle  ="-- ",
) :
plt .title ("Anscombe's Quartet - Dataset II: Ueagrvysgdddawa i) A did
plt . xlabel ("X")
plt . vylabel ("Y")
plt . legend ()
plt . grid (True, linestyle ="" , alpha =0.6)
plt . show()
[ ®55¢f =~ " h " >7 " Y N CoooAah T 1 s i h
l“ h“’_w<5‘>h ! BQ_W<5‘n‘¢_23‘]\h - h = h A, ¢
Anscombe's Quartet - Dataset II: MoAvwvupikr MaAwspadunon
PREEE g Tu
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X
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555. NAN >80 h < Y Thhysta>h 47 h>>ton " h <*' A

1.7 v Y hoo ‘oh ThooY ot h s ' B, h s> " !
‘h'h{5‘1>hq) ¢h Loy sy oy ey A h 1 B4 Y >wW AN ~
> h ¥ " ' httpsV/libbstat.cmu.edu/datasets/bosto§ h Choos Tt Lt T s '
h v’ h oo A >B  j R o . h "~ heg t ¢ R v -~ - K
i " >h h - ¢ h h ¢~ <~ L A ‘h K Ah h h ¢ <> “ hy
1. © ) "1 B4 Y >SWA, A Sh' >8 h ''>h "> s RI O
> B hj <! w ¢ h* M " 1 ' h A B v h 'S WA > B
2. n'h . ' > L4 T >SWAL, A Opnc 481 >h AD G y JE 2
3_n'>"’ 1 h ¢ h B¢~ h >y B ! ¥ > A w <Y 1 h > >
B¢ T LA A_B<BE A T h<c'AlY > ' - )
4, n., h " >7 4" ¥ >V A WY h L8’ 1 >h h -~ wo, Y A
5. B~ Y _ ' >' ohTg v ss 0 >s C ‘Shuared).a{ 9 6aSly
6'r1q_’>|‘| _l>ul 1 ' h W/\h bAWvb ‘“’_‘CDl\JJ'h,"
Yo T >h h 7 > A wT Boh s>t e Th<t AL >
> B hj <! w w Y A1 AL, w s w b
7.7 . > ' h=" B8<8™>h AT "L WHE < 700! )
l“ ~h " hyg "1 >h - h "~ ¥ Y hy B h * * h y * h¢h > B >" > h h

WdzZLBB GSNJ ~ ' >s " . >h _h ">~ @ 1 _ [ BB6E- " hamthsh ¢ sy

~

M(Drh". h 1 B 1 >w A D 1 B A B > Ah' hB“B’hI s o> Y7

- s~

A h

#1. 0fhy Orvlilieeys¥s
import numpy as np
import pandas as pd

url "https://lib.stat.cmu.edu/datasets/boston*
raw pd. read csv (url , sep="\s+", skiprows =22, header =None)
# K3Us sl0ehd UjyedsUgUseait 3 eUUUbadqUiL 3 aUs UsU) Udeysdd
data = np. hstack (
[raw. values [ 2, ], raw.values [1: 2, :2]]
) # 13 UyedasUgUseyd eU0UUBadUYy

o -

target = raw.values [1: 2, 2] # @oaYeUGd UszaU G sUssqgi

# B3aheUUU UyedaslUgUsat sz eUUUbadUL 3
feature _names = |
"CRIM", "ZN", "INDUS", "CHAS", "NOX", "RM", "AGE",
"DIS" , "RAD", "TAX", "PTRATIO", "B", "LSTAT",

]

# FKFgsugUGehd G0 y3U DataFrame 295U Ugecaal

df = pd. DataFrame (data , columns =feature_names )

df [ "MEDV"] = target

[ ®56cw" >h MY v ¢ h > 6 h >, ' >h Co> 1B SWA, AD
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https://lib.stat.cmu.edu/datasets/boston

¢2 RIEGFFNIYS -7 4" >" 7 ne2anh ho w, s A>T,

CRIM ZN INDUS CHAS NOX RM AGE DIS RAD TAX PTRATIO B LSTAT MEDV

0 000632 180 231 0.0 0538 6575 652 40900 10 296.0 153 39690 498 240

1 002731 00 7.07 0.0 0469 6421 789 49671 20 2420 178 39690 914 216

2 002729 00 7.07 0.0 0469 7185 611 49671 20 2420 178 39283 403 347

3 003237 00 2.18 0.0 0458 6998 458 60622 30 2220 187 39463 294 334

4 006905 00 2.18 0.0 0458 7.147 542 60622 30 2220 187 39690 533 362
n' < 24" Tl e p 14 h,w T RIFEGEFFNI YS >s n T > h > ' >h
1.7 1 ">h H _h LB L7 >wAah Yy oA h B LB >wW Ah &
>V A w <Y A h B¢~ h "' | B B h * B w A h -y ANY <Y 1 B 1 > w

- v AN <Y 3 B vh >, h'’y Y AC hht "'A dhBTAY € B MY ' - 7
B S -4’5y, " > T T s ! Cooah T o ﬂNJ-i\y'LIJ[jSéijlpéLJf
# 2. @oUcy)oslehd ulleeysys GU Giseal Usa Uaulglidd oUs
from sklearn . import  train_test_split
X = df [ feature_names .
y = df [ "MEDV"].
X train , X test , y train , y test = train_test split (

X, y, test size =0.2, random_state =42
)
rg).5.7cu4">h HY n!h“"‘>l. T 1 B 1 Y >wAh rsﬁ"h’{rs“‘v ¢ ht 1 B 1T >w
1 - " >h o +'>"7 a8’ ht 7 > A W< 7 h > >t o

P >T T oA h > AT hp BI58TL T awsath  YGTNT A g A T
8B >, h A’y " ~ * A B <B ' w 1 " h ¢ B~ >' AB vt ¢

# 3. wdeoseg)joalU ege3Uyacg o) Useosoed ~Uesssiijthiedidd,
model = LinearRegression 0

model . (X_train , y_train o) o B B
# KelyYsold UGgsUUaUGUL 3 Ueg e€e63Uyaecg
coeff_table = pd. {q
"feature” : feature_names
"Coefficient" : model .
) ) ) .
print ("\nEZg3UUaU0Uyd &rm's3 Goeth e )
r ®8¢npn' >~ 47 h  S>Y A w<T o ThgctAL T > O
K AN B <D w Y > A W< L T h<' Al

AW, B " hYy

Eg3UUalUGBedyacg
feature Coefficient

0 CRIM - 0.113056
1 ZN 0.030110

2 INDUS 0.040381

3 CHAS 2.784438

4 NOX -17.202633
5 RM  4.438835

6 AGE - 0.006296
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7 DIS - 1.447865
8 RAD 0.262430

9 TAX - 0.010647

10 PTRATIO - 0.915456

11 B 0.012351

12 LSTAT - 0.508571

1_" j " >h n J’/\"/\_h‘ ""j<w75‘l 1t h _h 1 841 Y >wAh
o >w 1Y LIINBRAOGOUSI ®59, . . h'aAas _ht YA € _ g ch

# 4. o@descsegyoalU " jebayyUys o0sU Ue Gisceas Uayocag
y_pred = model . (X test )

[ ®59¢r " - TSVl <wL. LA 1 <ch o R LY >wAb T AT <7 B <wa o,
1. 1 ">h p T < ucyTaA_hto2 [ “>sa{ g oaSthy {Idz' NB R |
>w Y B “ha , A" ¢ ', h<g>h s B AL * . AR P S R

Y a{™P ¢2 wAh hah,w s ht . w Flidd NBR s Aah 0~

002SFTFAOASYH 2F RSOGSN¥YAYIFIGA2YO Sh ¢, " hys " -

>~- Y 7 B A h B v' 1 ' ‘B’ h - -l. 52">"'A5?5_‘MWI">h:h\j5'<
Ths > T <" Y B AL > TN > o ATh S h T oATE Tttt @ h o™
R T O B5101 B A ALBETL TS WA LT A2D S 6Lt L
> 7Y A Ah TVt oY A > hT<cw o Gt AR

#5. ) "eUaedddd” Auc dpdge a3 Uy acg

from sklearn . import mean_squared_error , r2_score

mse = mean_squared_error (y_ test , y pred )
r2 = r2_score (y_test , y pred)

print ("Mean Squared Error:" , round (mse, 2)) # Mean Squared Error: 24.29

print ("R"2 Score:" , round (r2, 2)) #R"2 Score: 0.67

[ ®510¢r 8 _ =" ¢w h™ "'oY D

(I)h - w T oB A h s Y, B ‘_' -~ h ", A ¢ h't h <« < B >
Syt v ho >YA_ W<, A 1T h>>t ot h 7w AN RStdtistic, BIC, @ B

(Bayesian Information Criteriofi) " AIC (Akaike Information Criterion).

1_" ]||>h CB—I Bl B)_hl 1 - ]<B-rl _I _r>u >lh
- ] J(h ~ v = v v B’/\hl J/\,‘ w vt '>W ,/\ M(
.4 f®B511T Ty s CoAR T LINBRAOG QYLINRKR OSou0v  ~~
Th<<t Al > Ch o St sw o A 8T > A OO A >

#6. Yy hbollsk ! 3
def predict_price (model, ** features ):

X = np. ([ features . (name, 0) for name in feature_names ]])
price_thousands = model . (xX)[ 0]
return  round ( price_thousands * 1000, 2)
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pred = predict price (

model ,

CRIM=0.05 ,

ZN=18.0 ,

INDUS=2.31 ,

CHAS-0,

NOX0.54 ,

RM6.8 ,

AGE=60.0 ,

DIS=4.0 ,

RAD-1,

TAX=296,

PTRATIC=15.3 ,

B=390.5 ,

LSTAT=5.0 ,
)
print (" &) h b oWk e%f pred}' ) # Yy f b o Wysdk ©$30986.62
[ ®511¢f =~ "1 <8 o> AW R <

T i ™ >h T oA h > "' h -7 Y Y T h* B ' h h -~ > !
> A _w<¥ Y h >T ¥ B Ah jJE< " L,'ETO & ' >" 7 W WH
>w_"h 1 /\h_'_'_h R P S 1" h _h’/\h>_v_/\_‘W‘<'V¢Bquhr>'
_ B <"_h B AB 7 1 B Y _ A - v >- Y B A h B,h’>"‘_5’
h ¢ ' <~ Coy

T rs<w _ ' LBL T >WwAL, AD

ﬂB h B ' " >B_h L‘>h_‘ > h ¢~ h > , A _'>_ACD

f r<">hc . > _hj<' _ A 0a0FtAYy3I0OD

f n.h > 1" Cha>par ey~ GNBIAdzt F NAT FGA2y 0 [
T rh<, _ 87" h v * 7 -¥alidatlon. > [ NRaa

T p-¢*>" . 8 A h < Y >, A <hs>jhATA N B

A h T B t f ~ A - Y < T <Y C B w B * (0}
rs<w ! 188 <ow AL mYh _h L 817 >wAHh BA_ T Ty T A bt v '
. . 2402y 12dzAS tNAOAYy3a RIGIFHaShied B . Shx wah

" 1 _ A h<J" ’l> A >| h/\((“ll >h£l ] B’Ahl )
>|sh_j<' w - v ls_’y"/\_hl > B _'/\ h v’ h _ A “_'_
_ A > h LA Ch_"’({,/\ ‘_'/\ '5""*"¢) B _' ‘W_B' w A h
Tttt > P eh BT AR Y P TR IS AR Ay B vh ™ >E A
ag9s+ >B_'h_h‘ B "<‘h,{51 1 Y <<h ~ " h CEJ’B h <« <h _'
‘5"""‘_5’ _B,/\'_h ‘_'. p]'I(DJ'IJ'II'I(D l" h'“_w<5‘>h
o< 1 Vet SswA Y >5_hj<"_""5¢<.‘_h">'h"_'_‘/\;h_/‘\’{J"JI’B’_h‘B !
_ - h/\_‘>5__“" h " ! ﬁ‘h_h‘_h" s > Ah
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