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’ e yiugn 2 Ol HSIL sl ey 3 ,Sall 2 Lgmas sl aols cale 2 Ll
@il poe o Lid] LeIMa (o cliSay D Gle 390e (gld! Lesd Loy Aabizes Ama s ilad

| pbolae gl HTML J5e 2 delis

3 ,Saa e (Offline) co,ma ¥l Juaill el Hlu oYl austiwin Busgll oia 2
L 23 «(Anaconda) 1.5 sS1s JM3 ye o Lilea Lgiedind 235k Jgusly imsa
{) ANACONDA. G s 11 o553 s iy ly Ll omlt i it e

3,840 5 gl ol @i .https://www.anaconda.com/products/distribution
LSLG g
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Access

Adobe Acrobat DC

| Alarms & Clock

naconda3 (64-bit) @

Anaconda Navigator (Anaconda3)

- AnyDesk

& Audacity

Calrulator

o M

Hoeme Page - Selector crastes . x|

% @ @O localhostB288 tree
— Jupyter
Files Running Chusiers

Select lams 1o perform actions on them

o [~ mi

3 30 Objects

3 Documents

[ CJ Downloads

5 OneDrive
T3 Pictures
3 Searches

2 Videos

O 31.34SL31) Anaconda3d dass! @5 (1) ((s0) Start dassl <

© . (o5 3,544) Jupyter Notebook il <

2 3l M (Yiwgs 5 ,Sas) Jupyter Notebook dmdis midiw <
Ny

Al I Ambal!
e g B ySaed

— o x
A" 18 B = @ 8 i
Cult Legout

Upload || New s | &
Namg s | | Last Modified File size

ayear ago
2 hours ago
a year ago
2 hours age
26 minutes ago
2 hours ago
2 hours ago
a year ago
ayearago
@ year ago
2 years ago
2 hours age
2 maonths ago

a month ago

oga 5,Sal dad Ml Amaatl 13.6 Sl

1961 ale 2 cLill Jutss (JOhn Tukey) S5 da oSepe¥ clusly ) @le be
e BUTRCIRBES PRV L e U JEN U PRICH ] IV Y NES JEN RPES PP S > [P [y
el ¥ £5ly Sl S oo Jazmll 290385 33T Jgul Lelid Jand Sbladl g dagaieyl
MEBLd) Sl @33 el (sl )




O . (o) New Lle dais! cslibili e yglall eyl Aol 301 2 <
2 WES Osuld!) Python 3 (Ipykernel) 2 <

© .l ol amill 2 5 us g el B il Bualil 5 Sall it <

1) | T Home Page - Selectorcreatea 1 X | -+ == o X
C M (@ localhost:8888/tree A @ T B & v @ - 4 gad
~ Jupyter Quit | | Logout
Flles Running Clusters 1

Select items to perform actions on them.

Upload m 15

Notebook

0o ~ Bt Name-l: Python 3 (ipykernet)
O 0[O 3D Objects Other e ne
=f T —— e Llisa | TextFile
naconda e e
e oo ) | Folder
O 0[O contacts L ol Cowlomt Torminal
0 [ Creative Cloud Files 4 hours ago
0 [ Desktop 2 hours ago
O 0[O Documents 3 hours ago
£l Downloads 3 hours ago
localhost8888/tres® -
(Im] |  Home Page - Select orcrastear X | & Untitled - Jupytar Notebook X ‘ -+ = =] X

C ®w @ localhost:8888/notebooks/Untitled.ipynb... A & g B Bl B @ -

a Logout

Help Trusted | Python 3 (ipykemnel) O

.:' J u pyter Untitled (unsaved changes)

File Edit View Insert Cell Kernel

+c @B » ¢ prRin B|[C W code

| oo - \

/ \ \

/ g allaid bugas 3 ,Sae Ll 13.7 Sl \

98 U5 Saat o) BN @uY

: SO .(Untitled) &l g $9a
&J}J:'L,*”C-‘b)-‘j‘g-‘a‘:') ( )U}-‘cdj
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calidtg e 5,She 2 JoW clamals u LSS c3gll ol (3 3l wl )Sia comunl O aas oY

g 8 y80a 2 mali b e LisY

O e el 25 S5 ety ¥ (81 <

da Aty Elamall py JLa 53 ELiSas Q.(J@)Run‘,lcda.;.bk
X Enter — J Shift JES (3 JUCTPCTPEN: 5 e il o pe @hieny <

i) | = Home Page - Select orcreate a | >__c| & Untitled - Jupyter Notebook x ‘—I'- b a X

C m (D localhost8888/notebooks/Untitled.ipynb... A & g B 3| §= i 3 e

: J u py te r Untitled {unsaved changes) a Logout
File  Edit  View Insert Kemel  Widgets  Help Trusted & | Python 3 (ipykerel) O
B+« B 4 | pRuin B C W |Code v

In [1]: | print ("Welcome to Jupyter Notebook") o

Welcome To Jupyter Notebook o

In [ ]: \

peTtpES B)S.M%C_AL)A ;L&u\‘ :3.8 oA

L3 (ye dstatt e Jgwand! Sl iSa il jo Juadid i
Coen 3 ySatY (pud 2 g 7 Lo (401 Al plade A 2alds! @i
-2l one s (galadie le Al IS 59ty LAl B e

Gl S ALY eyl A I 3515 3 s £ 7die ol
Ry (Python) ugntaty (Julia) L s o« ymsa Leac
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ol Aol 3 Sl daaad cgll ol

1ol Aol 1Sat | daasd

O (L) File Lle baasl <

© (s daist) Save as sl <
© .o sl Ll 81 <
o.(Ja.a}) Save Lle dasssl <

im) | __ Home Page - Select or create 2 | x| & Untitled - Jupyter Notebook * |+ = o X

O M (D localhost:8888/notebooks/Untitled.ipynb... AY & g B a3 = @ 3

.v pyter Untitled (autosaved) a Logout
Edit

File View Insert Cell Kernel Widgets Help Trusted |F'ython3(ipykemel) (o]
i New Notebook P pRun B C| M| Code v B
| Open...
Make a Coov... he to Jupyter Notebook")
Save as...
apyter wmotehook
Rename...

Save and Checkpoint [ctrl-5]

Revert to Checkpoint »
|
Print Preview
Download as »
Save As ®

Trusted Notebook

Enter a notebook path relative to notebook dir
Close and Halt

. |
localhostB888/notebooke/Untitieds | " "™t 'Eem"_Q L g |
Cancel

|| I _ HomePage - Selector createa . X | £ My first notebook - Jupyter Not- X ‘+ = o X
C M (D) localhost:8888/notebooks/My%620first%2... AY @& g B {3 = @ @

a Logout

Trusted | Python 3 (ipykernel) O

 Jupyter My first notebook wuesses

File Edit View Insert Cell Kernel Widgets

B + xx &H B 4 ¥ pPRun B | C| MW Code

b5 e dazs 13,9 JSad! FJCEMT
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bl ol Losd Aol | Alasmt |y Apoial | Aot | 30>

ot il B! ol o 38T Baliies B mgiuial] il il 90 .2

il | g5l ol Jeatly 252K il gull (ghiall bl o it .3

UL Sl 51 Jguod 58 sl Biled! Julos 4

cblall il Jied L1 g 2 LaSuu¥l @lild! Julos .5

Qb\.y.” lc}q;_gn %ZALAJ‘ eVt Calass|) _51_&;3 ‘%L&Slu}“ Q\.vl:‘..dl &l’:’t‘ .6

caonlg Jiiiun puiie (pa L3S Lol 2 el il susie bl St a5l .7

ples o pall dades ) dme ydl palall (o 5 (e (bl LS (g5 .8
~Azma |

Sl 11 5 T Sl bl e (657 O Qogill! 2581 Sy ¥ .9

g I 5 LESY ity gLl e s o (Matplotlib) cut sl ciLa .10



O t}.'i JS e §;L’Lﬁ) »Salg SoladaY! Le .‘“’.6.3:.-5:«3“9 L‘gj_.«.fd‘ SLLad! Jodon na OHl3 e
NS FLEA

Sebaie SLulod collall il JSLaeld (ntlie g kit gablad Sutod collais 301 JSLaeld (ntlie »S3!
Sy 13 iat ) o ELiSas (8 g (! peail

z6d Lo g (il Aot | A o atdo Ll 20 Ls0 40 )l O 9o ld | SLESte aluiew | Ol g Ololw | S5 o
QAJM&SLU‘




SLL ! oo §.95 Lad (Aalitne ¥ Lome 2. Lgilaad an) gl ducsS 4B pa0 iy 53 4 1 2. Sk Jlowe ] 9
§13lg Sdadatw gut!

§ g 3,50 Al Y A 11354 Lo o

T g 2 B B ,Sae Gadl o
LYW 5 pSan oia" Wl adsl <

O (e muwly U5 pSa0 daas | <




3 Gyl dagly

www.ien.edu.sa

peniirt {EQVETEN §

S S ol | O LGS

Sloe Cala s B sl @latias ol 108 2 el oo Jalait) ol (e oS aiietiew 0sildl 0 A1 3l @3 0 olaadl Gyl 2

sl Bl s 35Sae 2 (gLl

NumPy Library (gl 405

Oguldl 2 dsaall Bl ae Jeall 200l 2080 o (Numerical Python) gauat! ggiald! L1l (NUMPY) gled 308 @l ja 0

:(Method) aauds g1
SIS Alagse Al s
315 Lgas a5 s (Object)
JEL e SLe L (Class) azat

.np.add(arril, arr2)

:(Array) ad gaut

aSa bl oy egss oo
2!l e ol e balas Y
cbilad) god ual Lt

(6 Lo A0 I 5 3.3 Jginl

add(arr1, arr2,...)

«cilagaiall aalis|

REA TSI { PUPU multiply(arrl,arr2,...)

ALl Zagaall 2 yinie SV ASIAL Aeidll a5

absolute(arr)

AL daganll 2 senall daysll t‘?‘); maximum(arril,arr2,...)

reliailB 00 Ll sl g b ,Sha 2 Aba e 3313 < Lail T

mySist = [~3,-2,-1,0,1,2,3,4.5.5,5,6,7,8]

print {type (myList))
print {myList)

<class 'list'>

[-3,

-2, -1, 0, 1, 2, 3, 4, 5, 5, 5, 6, 7, 8]

g 3)She 2 44513 0 :3.10 Yl

LASLal astagl N.E.” a.cLJaJ (absolute( )) aauat) doualldadsy ﬁ..\:r_—mtlur ng).J‘ t!a.z.l‘ laa 2 ‘g:;l.m.v A8a ﬁ..x:iw‘

Of SliSlan AGSe Al wie

Lgaills g alasiwd Law! Lgdaas

e ) tlaladie B

(e dads g alisiiw! e
PSLW‘M'AT«:‘S‘LW‘
U TPWIPCRTN-

import numpy as np

a = np.absolute (myList)
print(a)

(3210123455567 8]

leed 1aa aluzmal 13,11 gl
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Pandas Library (!l 4085

LIS (e Oleusdy Oless cling gl (SIS Gy bl (el il e 2515

i) S Shaad 1 (Integers) il | slae ¥1) cliladl (e p 95 ol S e 35308 0l Byslal Lagiains e 55Lue (Series) Abwtuat | <
(Lo yud s Ostulidl LIS ((Floats) o ycat al,¥14 ¢(Strings)

eS| Jos @3y 2 Jouad s Lgsliee guw sl Al @bily JSua o :(DataFrame) oliled ! s <

3 el (S LS (3 1 Lag sl 38l @315301 (yn) el (yoa bl Lo gl Alaabiaio o L] sliSay Aol o g dgdll (518 IS

<a 319 JSONg . SQLy . CSV g JuS P ccmlilodl Halima (ya enliled!

$laedy (ul il LciSe (g LMY 13.4 J g

gaall Sl gs Lo VAT gunl SBL ) s o OBLed 1930

Gilbgame .(DataFrame) obiLed! sl | «(Series) atuwluie SLAISIY g1 g3

081 5l s cati cpes glla B (re BN Olis ps Jalaly 218

. JB1 5,813 llgiun 3,81 (ye 3L Ellghiun 3S1A A A

Obbastt el | B o guai g SLILCD ! Lo al..&.’hu’.ﬂ!l

Series Object alwducd) ;DIS
iy bl 2 AKa al ¥y o5 Sae 2 Gl il 3Se el clile iy alaall ALl (318 1) 2eLal ol (g agies (Yl
o pll clalade lan 2 S @l g (IMport) o1y Al dalis)

import pandas as pd

5 = pd.Series(mylList, name='Numbers')

- gl print(s)
0 -2
1 -2
2 -1
2 0
a 1
5 2 NI-WCTHISICINGS JU- 9%
5 3 ELiSes @ dad S 19 3 o ACSES
; ; el 5,5at1 2 (gt it
s 5
10 5 (.M‘Hm)
11 6
12 7
13 8

Name: Numbers, dtype: intéd

Al (IS 1 3315 Juesi 13,12 il



Attributes of Series Object Aludlud) (SIS Olaww

Alaleal) QST Lgal aimianl cliSlay 1 Lo guds ST il pamy @uadl @y 3.5 Jgaadl 2

ALl 318 Orlew 3.5 J gt

:(Attribute) aewd!
Al Hldy I AL A da s je Aol
Aladie @l alasiul @l ALl qul g 5 name
Ll SIS IS 10 gL s e

(grade) ax> ys Lol cilS 4 (student)
.student.grade Led! 5L e @iy 3 ”‘ﬁ%>t%; e

e Al IS @b il 151 (True) Glgus o 5

1 =5 NaN dcwgntt 2 ) . is_unique
.(Not a Number) Lady yuit (False) L o2 3 Leila W1
3yl laall ALl (51 oIS 151 (TrUe) Gl a3
- cmom Fees hasnans

(False) llax ga )3 Ll W1y 335300

ALl (582 cled! oia G il
# What is the name of the series?
print ("The name of the series is:", s.name)
The name of the series is: Numbers
# Print Series size
print("Size of the series is:", s.s5ize)

Size of the series is: 14

print ("Are the elements of this series unique?", s.is_unigue)

Are the elements of this series unique? False

# Check if there are empty rows in the Series (nan = Not A Number)
print ("Are there empty values in the series?", s.hasnans)

Are there empty values in the series? False

Abeal) 582 elend 13,13 il
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DataFrame Object SLLLD Hlal HAIS

2 JeS] Cale ial Gl il A0Se alaimianls iggn 3,80 2 JuS| cilale o Joall cliSay - JuuS| o Ll uzial g Lo guds ;591 ailanl] 31531

bl udd 2 (5,80 g JuS Y Cale) clalll oia 00sS3 O I £ lisd « g 5 S

OS Library (Jaild allad dCSae

(d=e) St cla¥ alillsg sl dl 2 g Lol s (OS) Jeaniiidt pltnd A0 al eisal GliSan ey ol Joall cale (g0 32l

import os
os.getcwd ()

‘g

0330 M coagasd ol Il alemtl g casligioma ol 431

o315 getewd

L S| Jaall il e Juas |

-—

1
\\Users\\Documents\\Jupyter examples .(get current working directory)

AutoSave (@ off)

Jusdat! ‘an_'\EL.C&AI?).lA'-JS.ZJI
e elsl oSV Cale 9o 10a

Binary Academy

File w Insert Page Layout Formulas Data Review View Help 2 Comments 15 Share

L&ID X Calibri v:_II _v' = E = & [Number — ~ [} Conditional Formiatting ~ HHlnzent ~ jeol
PR — <)
o I~ E. I U A« i =B~ = % 9 FormausTabIev B7 Delete = Eaiing Ane
- H~ | O A EE B e | B8 i Celt Styles fiF] Format ~ v Data

Clipboard ' Font (-] Alignment Bl Number o} Styles Cells Analysis ~

F2 v L |0 v

|

Ayl dakaial 1

326 S pdas adanalt gl Lelagh __2

L.040 Laasd It eyt S | 3

130 Latsdug 0100 M- palt el 4

34.668 S dllaait et LU | 5

285 BEWFES] Al ds st Pt 6

7L et 3 Lt o S 7

182 JUSH eudad gl gl e B

16.013 i Lt et LBUH 9

543 by Bgialt Uompel AU 10

63 P INY atall Al e 11

119 S g a3 ERSMEE TP U 12

16.544 dile lrglalt dmpalt LByt 1z

34 st 3 Jualdt sl LBl 14

3.836 @le JuBH sl Ty 15

149 Lagises PR IRTE 2 16

6.057 Gted B eyt Lol 47

56 ST gl gt it ol 18

2216 @is Ll el AU 19

10 S PV R 20

1.481 Sy Aaghalt Aol e 2

1.020 S JlalaAl sy |2

380 g dadlag o salt 23

40 T3 Al pielt ol 24

] 74 Sy JUBS sl 25

Kl — R ) o | C ] R «
Ready T Accessibility: Good ta go ] 0 ——a— 1

JuS1 cale saudischools.xlsx :3.15 <l

S Auate O (yo alaih 35159 B (yo Aaltia syl 14D 2 Lgartiniuiu (2 OLLL Ae gazne o)

T 1D (4 pa S| ate Slily pldiniuwl Elises .htPS://open.data.gov.sa dos gl A giat
.https://open.data.gov.sa/ar/pages/policies/license ds giall SLLed! O lwbuw g LS L




ALl antlal @bladl Ul ) Y JuSY! Cale gy agiia (Y
data = pd.read excel ('saudischools.xlsx')

data

O Eaada el faans Adbl paaaa Aegulip g Aagall  dlay) Al

0 0 826  JShpds sl gl sl 0

41 72 1040 B-OEC E Y (AW sl 1

10 123 100 Aolady s Auaiidl Al 2

854 %‘J“‘S iale giat 1152 1843 34668 e admials al 3
JS daasd o cam eniga

3,50 caleg JuSH | Cale o 0 41 285 BEr R P o LA ok 4

st puld 2y g

1} 18 215 Gy Ataglal ol 6592

0 40 154 gt U, alai 5593

0 12 86 g sjiald wlsi 5694

0 3 15 g el ol 5595

0 2 19 [T VS B HC (T ol 5596

5597 rows x 6 columns

abile sl elas) :3.16 gl

O I Al s g AT - B3ome Joas AByg Bel pB LS Bakate as B39l e (G9sion JuSH I Cale OIS 130

29 LI SLAA (o gz | 38 oo (o~ Juoadt 4B yg3 (uilbily >3 (Sheet_name) e »uiiie (read_excel)
~oT o Jaal) A g piuw Lgila (AD ot st @3 13 . JuS N1 ate

Attributes of a DataFrame Object SLLdt o (A1S Olew

UL U] Joo claslen le Jgemmdl 2 Lgaidsgs oliSay Gl Leguds ;Y1 ] (s @3 @l 13! it 2

L ol 5318 Srlew :3.6 J g

OBl s slayl B.JS shape
A(nxm) cblo |2 wlial ‘:,Ju.z.;{u_\,:t&.,i size
3g0e JS Aeidll g g a3 dtypes
oLl s susel slowl &.)3 columns
Baee¥ slowly hgaall sue a3 axes

12



# Printing the table dimensions
data.shape

(5597, &)

# Return the total number of elements in the array (n x m)
data.size

33582

# Return the type of the value of each column

data.dtypes

object Loyt oy Akl

object e lalazio L3 Clidad ALl CliSas
object dwyaall g4l

Bkl Byl 3 (#) plasiwls goe 10

inté4 da il gz 5 s
inté4 ",:.a-laa 1 is"’; i Jant alal Ledlg lalaii @ ¥ Joa 29
inté&4 Oyl Y ggama -egal g el pal Jguw oo yd1 plaziall

dtype: object

# Return the number of rows and the name of the column
data.axes

[Rangelndex (start=0, stop=55%7, step=l),

Index (['audbldl gaanxo’ ,"awjaeldl g3 "ol Ta )l oyl Adkie ],
"oyt Y gaame' L 'Ogaadraldl goaxe'l,
dtype=‘object'£})

bl sl 518 Gle palilasl alusil :3.17 gl

ol ily SGLa 1930 :3.7 J g

(pulily A0S0 2 Ol Slily g9 oty Sl g
888 09z Ledsle
At (SIS OB str or mixed object
.string.data awas
int int64
float float64
bool bool
NA datetime64
NA timedelta[ns]
NA category

13



Indexing 4w ygal!

B ygall (pant ¢ ul L 2L y8 IS Buee ¥ gl Cagaenll uumtd Lganiind Ll lieaddl ol Aol slae VL 2515 ga (INdeX) L ygall
oan sLasn! ol 3uee u@jq}@dlwy@\Qg@qc.@uw)ua\‘@auwoﬁsmm Cagaall ame 5has ! ulud (K
A ygall ;5T mllains oo (Subset Selection) i ja Glil Ae gee HLis | gec s Cas S (o (o 5l (uee¥ pian g Cagaiall

A pgall Lgal aimianl Sy Sl 5L o e Al (any aalas)

A ygat| a5 g :3.8 J gt

OSISI Cpe T ¥ piolial) &")3 head()
SIS (e 8 W1 puobialt a3 tail()
L 51555 Ol e 30k g (SIS Bty pat | @dlf p value_counts()
BN pniall g8 Aaid Pr' idxmax()
.‘_,:.;:n,..a.;,:uw,@a‘._.st_,,ﬁ idxmin()

Using Indexing in a Series Object Alulucd! (alS 2 A ygal ) af i)
iligiman S0 ol ALl (IS el L ASLESL s () ALl (518 e ok Fu ygall Caillsg 3o

print (s)
a =3
1 e
2 ],
3 0
4 1
5 2
& 3
7 4
8 5
g 5
10 3
12 7
13 g

Name: Numbers, dtype: intéd

14
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x=4
print ("the value of the index",x, "is",slx])

the value of the index 4 is 1

# Return the first 2 rows of the series

s.head (2)
0 =3
1 =2

sctal sl yTB Y el
head() ¢psiats s sacall
Aluluiall e U35 o tail() s
Gl sy

Name: Numbers, dtype: intéd

# Return the last rows of the series
s.tail ()

S
10
11
1z
132 =

Name: Numbers, dtype: inté4

~1 oy tn n

# Return a count of the unique values of the series
s.value counts()

3 3
=3 1
=2 1
=1 1

0 1

1 1

2 1

3 3,

4 1

6 1

7 1

8 1

Name: Numbers, dtype: 1intéd

Aol 318 2 B pgall aluzial :3.18 gl




Using Indexing in DataFrame Object SLLdt o) (3IS 2 A jgalt Al i)

# Printing the first 10 rows of the table
data.head (10)
O geans  Gulaall pana Adh psans  dgadli g Adagall A0 gkl
0 0 826 _iada i adl cabd 0
41 72 1040 Liat A8l da sl a1
10 123 190 Adadug At osb s 2
1152 1843 34868 gle Agayidand a3
0 41 285 L A Al oubd 4
0 19 71 eladys 4k SIS
0 0 183  Jiabs  dilidhd =Ll 6
462 980 16018 gole Al A osy 7
34 42 548 Laas Al mdidl =Ll 8
2 28 63 Acladiys Aausid dasd sl 9
data.tail ()
O Eaaat Gpalndll poaaa Al gaaaa Al gl Majall Ayly) Abiasa)
0 18 215 gl Nl ol 5592
0 40 154 sie JUEY Ll ol 5593
0 12 86 g Al da sl ol 5594
(0] 3 15 G Al ida ) olax 56596
0 2 19 [EE JulY ol ol 5596



# Acessing the dataframe attribute 'columns' to print the names of
# the table's columns
for col in data.columns:

print (col)

doyloyl d3hiall
Lo pall

Luyaeldl ges
2_5_]_15_11 £ 4oaxa
Orodmall £ aax o
020! 3Y 1 gaemms

(.amﬁ:umgzmi slow acgb)

data.describe ()

OEIY Bt Gpaliall £ ada il g pana

5597.000000 5597.000000 5597.000000 count
18.459175 89510988  1110.124352 mean

Al g Al 66.800341 192359535 2950990275  std
o4t describe() 0.000000  0.000000 0.000000  min
J.:.‘al.&:dl g% LY

wlu ¥ dlas N 0.000000 4.000000 31.000000 25%

1.000000 17.000000 136.000000 50%

10.000000 82.000000 808.000000 75%
1152.000000 2090.000000 36416.000000 max

il Ul (518 2 ygall alaimial 13.19 (Sl
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A0 5 Olily Ao pazne sl of OBl Ayauai

:(Attribute) oliLud! aaws Filtering Data or Subset Selection
ohisldee oo bl dudias Bl @bl G J e ) glisd - LeleSh esliladl dagame ) zlisd ¥ oLVl (a2
Sllotldegame o hual 232 55 depema sLanY Callud! (e spiall s il 11 pans Bl ] i sl aLial

degezrll el ;“-‘5"-:““‘3 Aol «(Boolean Indexing) ualaill & ygall al il 38 Jgud! Cgla! Auuiia sl bl o]y
ol gl o yall 25 5 (o5 Aalatl) B il et ol H10C 510€ 33 ko al il 0 355 81 sl <1y
.iloc gloc csgled

Boolean Indexing d.&kaill duw pgal!

Loy bl e gzl Aladll @l auiied Gl 3 50all (yo g5 o0

g,.‘:.sfﬁ .(Boolean Operator) :\.}ahnmmt..iu plasiwl Ml zliss
. 2

s BySae 2 AGILI O lelal! 3.9 Jgdad!

Healy

and &

| Ol e s 5 S E Caliea IS Akl cLelal
or P
not ~

cALlal] (SIS Lle 3BV e aalan

# Return the =lements of the series that satisfy the expression s>0

~l oo s Wk

13 8
Name: Numbers, dtype: intéd

slds < -1) | A= > 6)]

0 =3
1 =2
12 7
13

Name: Numbers, dtype: intéd

@ ~1 mononn s Wk O

Aldeat] LB 2 el 2 :3.20 JSall

118



Indexing with Loc and lloc Methods Iloc g Loc o gbui ae du ygal!

ool s BSa By gall L g 31 351 all (yas lOC 5 ilOC 3 ko s

.(3_\.@23“ ;Lu.u“) FERESY thn 2.\.@&3“3 J}‘La_” )\Ji_l :loc<

(30ae¥ly Cagaiall ala)l) 3ol dmypmaall slae¥ puslge 2 5u0ae¥ly Casdiall sl siloc <
Joc( ) Gustels SLLadl HUs] (518 alaziad Gle 28aYI o ol el

# Choosing the first 5 rows of the columns 'dybVl dihioJl' and 'dal>yoll'
data.loc[:4, [' > yadl ', "d )t 0¥1 dahialdl']]

Alajall A lay) Ak

icall adadll = 0
At 2l al FESU |
Ayt Al sl Ryl 2
Ayt Ela =3

sl dls =l 4

Ondazma (ya3ga (pa A dueidl Cagainll delils 13.21 JSall

.Onas dgac 2 330=a Ao Lt ‘!'LH g;nLnL_qu JUa‘;«_%}ma deliday ‘a}&u JEth a2

# Print the rows of the dataframe that have a specific value in a specific column
data.loc(data["iu; ) oY1 ddbiati'].dsin{['i-L 1", "ewlay i '])]
S et Opdadl P Rl paaas Aogadip g sl gty Az
0 0 826 sl e ol il 0
41 72 1040 S U TS R a1
10 123 190 ielains  Asaiidld i 2
1152 1843 34668 e e M 3
0 41 285 Siad Al el 4
3 54 391 e AUl 4807
0 10 1% Lhat agdiila “aldl 4808
0 0 1 Aandas Al 4l 4808
3 62 as7 g aspdidh Ll 4810
10 18 220 [ JULY ety Al 4811

1318 rows x 6 columns

Saza gac 23300 dagd L@Jgﬂl bl Hls| (agaim aclds :3.22 (i
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dahidll uslggac :O_J.)}n.cu_lc‘MQBQ{J\)L‘QL&W}.StUdentSRegua_ug|.::\..\:-&L'v\__.g)\_fal:,_ﬁlw¢dm‘ fha2
A st HaTy

# Create a dataframe called studentsReg with two columns Region and Number of Students

studentsReg = data.loc[:; [Tl gaame'; "4 gyl oY) L5hiaidl']]
studentsReg

5597 rows x 2 columns

Al g gaas A4 Allasd

828
1040
180
34668
285

215
154

15
19

el gl
il
=
E

=

Gt
Gl
ot
olat

ohuad

=

= W M

5592
6693
5594
6585
5596

studentsReg e s wlbily sl < Lail :3.23 il

# Print all the elements from the [row] of the table

data.iloc[0]

po Lz ! Lyt 3y dahialdl
yadwadl palei 1l >y ll
DLl padas dwjyaedl ged
826 dalbll gaany
0 Oaadzall goamo
0 O Y gaens

Name: 0, dtype: object

L 5!ty oV Caall penlic delids :3.24 Sl
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bl sl pe 33 yuolie pudatien oliol alie¥l 2.

# Print the element in the [row,col] position of the table
data.iloc[0, 3]

526

# Print the elements [start:end, start:end], the end is not included
data.iloc[1:3, 0:3]

fagmadl gy Alajall Ay ayi Alasa)
SRR S (E N osll 1
iaadys Agayidh caed 2
\\ bl Hlsl e 3ume jolic delds :3.25 JSadl

Osaial! B polialidelds
(e dasd ogjLCme‘.’:!m|
.23 1305-\&9?‘

studentsReg Bl 5Ll cpe Jo31 sganll pa 1931 5 pall Cagiinll deLibat fOr Zals ausioci JUll 1282

for i in range (10):
print (studentsReg.iloc[i] [1])

826
1040
190
34668
285
it
133
16018
548
€3

LI Y degdall joliall :3.26 JSa!
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:(Aggregate Function) acesitt atis
Bgdio @B e dslyy oblumy agaialls
I Ao g Las Lgarend @i il g 330a

2Bl 5 g0 Aaud o 3
SUM <o L& gt 381 gzl Pl

.meany .mingy .maxs .county

Grouping and Aggregating a-exl! g Ole gaxd!

Gualaiy yalall Gaans e sl cilegeme 2 bkl degama yuslic gy dulee o
alaziol el ¥ 1is Sal @ foel 0l 205 2 ppamily e gamll s2a e 25liagll
-(df.groupby()) 4aus

gl S22 3L 5,82 1 s ussY il Ao game clyd O it JLL S e
e LS e Gopalola il Ao garma 2 e M sue 38500 2 2 S S 13]
Azl @bladl e (sum()) gsesst] 305 Gualaiy " 3 yall" Sgae v cliladl olia

Aol J1 gt :3.10 J gttt

Groupby dadsg
Groupby Method
sum <Ly groupby( ) iy alusiwly

.?@J‘Y! aoilay ‘_,.‘AB‘Y\ adall b’f);

bl oyl 2 lam elae b o Sy

BN 2a3LEY L3a¥ sl g 3

min el S ULl Juloet

A8, 2518 dawgie t—‘r'

mean

Ll gl syasdl bl s 2 df.groupby( ) dads sl alied! as aali

Aalaie S 2 Tllall fyeme ouniy galail Ly Lllall puasy s (JUL| 11a 2

# Cresate a dataframes with two rows, one besing Regions and
# the other one the total number of students of each region
studentsReg.groupby ("4, oY) Lkie ') osum()

) g gans
Ayay! Azl
84464 Aauh
151527 gl
Sl (oo SUM alls 14:3::2 Mﬁ
el el Jls 909884 A
ool dise lgesns 292996 aucl
443254  Susladl Al
205673 dgs
354608 ol
162609 Jia
480060 s
1421176 Lasadiis
145397 ol

a1y ageny bl 5| aeznt df.groupby( ) Aaudsy alasil :3.27 JSad)
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Aalaie S 2 Aullall pyame ooy a5l @gile pog @gialate «Golial Uiy Tllall paamy agiio (JULI 1aa 2

# Group by two columns, first group the table by Region and

# then by Level and for each group calculate the total NumOfStud (_,J;}N il degazma
data.groupby (['4l> 11", "3yt 3y Likiall '], as_index=False) ['4Lulb!l geaxs'].sum()
ALl £ pana Aagal Ay A
553 i plh &0
40495  asiayldla wu q
18386 At i 2
as_index=false dais @3 19158 Ayl e W 3
)92 el s 5872 Jul¥l e, w4
slowl (o Yol Canll
Bes ¥ 1941 Ladiplad Gsai B0
75462 Ayl a Jdoi 61
29097 L didku i B2
31688 il gdlahs ) ot B3
7209 JulW el st B4
65 rows x 3 columns
il dcgaxa

33axie baeal 2 bl Ul et df.groupby( ) aadss plazial 13.28 (gl
3l

[ Ctuig aabait! u.uata_'n] P_'" s():\-nl’-u ddeg 21_..1.14.1\ A..\.c}w NENEN t;vLoLy )Ua“ ;Lﬁul.' ‘Aj.z:u.u ¢JL'J.‘ ‘.’.\_A?T}
Adlaie 82 oralall poazmay ddhall

# Create a table with one column for Regions, one column for total #Students and one for total #Teachers
studentsTeachers = data.locl:, ["gealasll paane’ "3ilbll peans',"doyiayl d3kia i "]]

studentsTeachers = studentsTeachers.groupby (il oy) Libiedl ") [['goatesdl gpana’, 'Lulbll peaxe™]].suml)
studentsTeachers

Coladl paapas Al B s

Ayl AakL

11082 24464 Rad
12503 151527 gl
7156 88482 At agah
114635 1473236 A
62082 009884 A
29871 262086 Al
ITEIT 443254 ol A
16048 205673 digs
26487 364608 s
17289 182804 Jaa
46865 480060 5

108308 1421176 LSl i%a
10029 145387 ool

3anaadl @lblall ;&3S Gainll sgeall wuusds df.groupby( ) dads s alasl :3.29 (<l
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el e tats

Data Cleaning SLLLd| adas

Sl o i 1305 el Lol @lild) degamae cpo 455001 i ol Aagadl of 5,88 @bl

ol ilee o aliludl caylass
ol dmmeall 2 ellaltaty) gl
o yud S Lanil| ol Azl
degazma (e ALl 52 413,,S11 4

.elibd!

SBLd ) CAgAE il :3.11 J gl

By ,S0 Slila e (§ g o ST Ailate Do a3

o gl 15 055 (4l 1o LeS

s:iul:«.'d' CM‘G!

duplicated()
A5 ylal LM ke

UL B gese B it yaT @udl g 3

value_counts()

SBL Ao gene (pa A 5lb Al JSI Aiilate Aesd

isnull()

L4l slall L gamll LAl

dropna()

bl Gada s Aulee 13,30 g

Duplicated Data 3,531 SLLLIY

oia lasig dfduplicated() Ladssll anzins Ol el 13,8 bl le $sim by Lol elilodl 2o gasea cilS 13 Los 3all

dup = data.duplicated()

3 S ambily Lle dilgin | Cous (oo SIS A Gl d o dd sy
3,84 LL!L\L__L_I.U (True) Wigwe <
3,8 e il (False) Uas <

‘;‘l—lt_.‘l.l.” a.c}o::_A%S‘))S.U d}md‘tadswlaimﬂsd;w

# To see how many duplicated rows there are in the table

dup.value counts ()

Fzlse 5428

True 171
dtype: inté4d ’\

df.duplicated( ) dadss alasial :3.31 <

5 St i s
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1550 s 171 by ol bl Ao gama 2 un g
.33)51\_thcdtl@)Lﬂla;ALA;>J¢;¥>‘drop_dupﬁcates()14;496451“5;§}Azﬂla;ALAA:J

23 ,SA) Cagaall A1 (e 3amall el At blod! de gama s wlde 3 S Cagdnll (Bl

# Now remove duplicated rows from the table
data = data.drop duplicates()

dup = data.duplicated()

dup.value counts()

False 5426
dtype: inté4d

drop_duplicates() dads alasl :3.32 (sl

Empty Cells 4 ylal) LSt

Bualaie ded o 55 o dAtR.ISNUN( ) Lauloy al aieiead LiSas (53550 b Ly s Balil il e gasma cilS 13] Las a3l
bl degama (o Als JSI

azlatl L=l :(True) wlgw <

bl L=l :(False) Uas <

Ul Gegama 232 5Lall LA ae liSay (o 6yt

gee JSI A2 HLall LS Cowsetin JELT 10 2

# get the number of empty cells per column
missing values count = data.isnull () .sum()
missing values count

5 iyt 2yl Aikiadl A2 HLATI LMY sne
6 o yall .agae JS B

S dojysall g5 -

4 Ldal) g gans

4 (oodzall gpoama

4

4 O Y g
dtype: inté4d

3gae JSI A2 5Lall LSS ae 13,33 Jsadl
A}QLJS%Z\L)LAJ‘ L) sae %) S
)Ll Caganll (Bl agdiug (dropna( ) &y e (samnll oda Caisd

.Bganil ola M‘)“‘_}& Gasll ¢y dsls) «;\L\LJ.J‘ degomma Cauad dlde (e slat Bgantl (Bl



# Drop the missing values
data = data.dropna()

missing values count = data.isnull () .sum()
missing values_count

0 Ly oY1 dihialdl

0 e
0 ejaed! g e
0 L dh il gaany
0
0

Oaedmell gooma
O | 2¥ ) gaems
dtype: intéd

e Hlall Cagantl (ol 13,34 ISad!
Wrong Data ddalaf) SLLL
sl cli€as ¥ el 2Ll bl Ao game 20 JEL Jore Slad b bl Lo ¢l bl @UL! Ae gama gaims 0B Ol ¥l e 2
e phade LS e LS il e gy by ol liled! Ao gazme colS 3] Las Gamilly il ;}m.;m’%@mﬁujuh
ol Aol bl Ae gama o Slo pauaiee
bl Aegama sueel 2 ALl ala,¥1 (e Gamti JUL) 128 2
S Lgain 2 et 55 s A | Ll ol Joads 130e 5,5 0l elle k! A gazea e 2L Lol (S o3l el po0 anatag
(3 s Ll

# Check if there are negative elements in the columns that have numbers
data[data[ '4dk) ¢ eae'] <B].nunique()

) Gyl k)

2} Ao all
@ Ll g
3 AL g sana
3 Calaall £ ane
3 B
dtype: int64

data[data[ 'oudedll £ se20"] <B].nunique()

@ ALy Ak

) Al
] Al g g
3 L p oy
3 Cpaleall £ pane
3 S
dtype: int64

data[data[ 'cu ¥ gs=2"]1 <B].nunique()

@ aybyl ki
) A
e Lol g
Akl pogane
Osadedl 7 pane
)l B e

3
3
3
dtype: int64

Lt ALY ye 3amntl 23,35 JSal
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100 91 iy (Al gdie @8 ) deldat random.randrange() dads g pusiwlg 4.8 gl | 4GS 5 ) g 0

"tourist-indicators.xlIsx" muw¥ly JusS|cale 3 ghwly g L sl 5 ,Sae rid! e
oulib ObLa HUel 2 "18" feall 48y Jo <
bt Hls | JSi adat <
OLLed e game (3o 3gae JS & & jat OLLed g3 adat <

bl Ao game Suac! slowl pdol <
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500 (po ST @l IHLE cod 2 phewd f e plol <
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B3924klg 5y, @ual| 42 pat LeleSh OliLed | he gasme udas <
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Months
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350yl iyl (gyrtaall dugill gings o dalains 13.37 Sl
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350 ol Sola ) soaad| darugill gy oy > dalaies 13.38 (il
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8yl olgie o rlaml oLyl 3ga g g ladh dalales :3.39 JS2d)
calsgll jacy

Charts Oliakasst

Line Chart last! dalasnt

Jiann yudil LB S (s 05 ams 1L a9 40135 9 lail] dalaiel
297l 055 L dole Rauiiine daglases @uall 08 Jualiy 3uie) 5,38 e ole
S5y - Jaeal ) il @3 5 ol Il gty (el fie | aious |yiita 3 Y
e b 0 e (5215 Bl gy il oS i3 2 il Lo 2 LIS ines
(! e 3sie doglad @y cliSiayg dolai¥ly g gl CaLacs |2
ke 315,301 i 2y Sens yuitie (ye ST a0 3 laa g Ll

Bar Chart (lao »iti dakaity

Lot (o) oY1 sl e (5% yuita runlie Jhas Loyl da bl
M BUSYOR UV TR S0 PN DYEP W EA | PET-PU-ERUVS PP
o La3aley azal ol Aysgee Aday y il llalazel | 055 0 (S - (o)
£1s30 e aaall Glling Buee¥ @llalai s 2y gaall duday , 20l cillalazt
Lday y il callatasell g daaoe ) dday )&l cullalase () fio dday y &l cullatased

e bile yd g st Al 2 e by y il cslialazet |y (i ISU

Scatter Plot ez i dakasnty

(o Jinad ol alaieianly sUled! ypgentd Ay plo g otz dataiel
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Pie Chart (g 3141 dalasst|

B! i) S 5l o ) @i 5Ll iy dalaies o (50l dadaiel
sl Il Aalisea 350 dalaiell (e Ry o JS Jiad < Aine 250 2 el yuiil] Ganyd
(Doughnut Charts) 2 gt s }51431 Sllatast e 2 )50l collabaiell p1631 0y
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il 300 Aaang) g Aeaid] o (55513 dalaina:3.40 JSal
Histogram (g1 ;S 7 5ut! dataine
i Bl pupamt L sl aal (ol yasingl) 51 ,S31 25l dalaine ]
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£, L csotall Ll 3155 pgli il 2 Lgie Caliie, 43Ty dudas p il csllalaiet| i
: e Lalaa s Ll 5 Laie g Ll L5 i yLal 83 Lo sl iy -l sl lalaiel
:g ) . IS e D iy Lgaay @i l3lat 2. bl pvesmy clilad ) Sl 25l
: - L JS 2 539 gl il sae Boree ¥ g1 gty padl Lguinan Alnie soacl
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O 33 Silsian 1583 e 601 S5 e dalaies 13,41 g (nne e Lgt (555 31 (et g cAatadile Ol piiie (2 doygialt SLL
onalagll A yalt ASLel) (po Adtaie S 2 Adlal) sde JUI Jocew (Aad (@ @Y1 (re

¥ et (o Wa® (61 B paliad ) SLILLAY (950 O (-Satg - A gl
23,1yt Aaxya 9f CBeM (JLURY i (e (S giall| Aadt |
(Matplotlib) ced Crsks Cle Aiie @31 ko 13.12 J gt ? P ?

k)

Matplotlib Library ccd by Ole dCiSa
Sl o G g B 2Se 3l el M Lo sllLy yugent Jal oye
30 Uatasee &y pie() Lol imianl liSian 1 3 3Ll el Ll inny e A0S0 0208 (57035 e gy
el o2 e g SUYI LSy «agall 2yl 38T ol ol dalaself Jand
dalaive g1 2 3lily @ud LSy A oSU ol alaiinlyy .3.12 Joudl 2
AETEVE I WEN set_ylabel() Sl e Sl cllalazs cLad¥ odlua¥l ois aiiaiion «puyall 1282 oy 53
R PRV BN | FUA W W

Loy Ualaine Sl bar()

dalastl Glgie disu set_title()

X goe Ao Doy set_xlabel()
L e g by cnle 3cSe Lgs Ll Ll coliatazet | g5l | il @end
dalasdl 4o ya show() d o gy S Ll J315 ol il @e

e p Rl s Sy dub pe (S Gues Gl (o el ) g L
sl
arabic_reshaper <

bidi.algorithm <

LSLal Leguaing oSl oila o3 @ el Aalsdl isn 5,800 2 3V oyl pdaill Jiais M5 (e

Ipip install arabic-reshaper
Ipip install python-bidi
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Bar Chart (lay yid! dakaist)
g 3,Sae 2 el dalazas Jol sLaSY el ol
goaiiation il LS 5yl Tyl

import matplotlib.pyplot as plt
import numpy as np

import arabic reshaper

from bidi.algorithm import get display

35l Lo :3.43 Sl

Lg.n._x:}_"m[u.u ‘:,:d\ QLvLJ__L” a.c}gqpa ;Lﬁd‘;u@ 2\:;_“.'1” S}Jcﬁn.”

L oW1 calally Bdlall s davugie le

groupsB = data.groupby ([ i) k'], as_index=False) [["cuslsfl poess’, ' guabedl §gens’, "Lkl p yens’ ]].mean() . round(8)
groupsB = groupsB.sort_values(by=[ "4kl ¢ .a.'],as5cending=False)
groupsB

R B Cpdndl By Al Egag Ayt At

220 100 15620 g 4

200 105.0 13760 i fdiis. 19

270 1020 13130 T

17.0 970 11480 sipdizad g

200 850 10880 dp T

‘7‘-‘“"-.“;'\-"‘-.&:-”‘-53-@ 16.0 730 1054.0 S 12
ot L iy 17.0 710 956.0 dis 8
19.0 79.0 953.0 el 1

80 810 TEEO Al il 2

17.0 720 741.0 2= 10

15.0 720 708.0 e

150 £0.0 B48.0 Ja 9

10.0 570 4330 Ly 0

c Bun L Ll Ao e e (o conumi oW Awai| Cogpdeall al a1 HLas V1 (g€ LS ging 38T Ly i dalaies e iy

reg = groupsB.iloc[:5,0].tolist ()
studentsE = groupsB.iloc[:5,1].telist()
teacharH = groupsB.ilcc[:5,2] .toli=t ()
adminsH = groupsB.iloc[:5,3].telist()
print (rag)

print (studentsh)

print (teacherH)

print (adminsH)

[ dpud’ 5" Sosiadt Lhguadt® 4 'plypdl® o Lapsadt 1S’ |, ' A By ']
[1088.0 ,1148,0 ,1312.0 ,1378.0 ,1582.0]

[85.0 ,97.0 ,102.0 ,105.0 ;110.0]

[20.0 ,17.0 ,27.0 ,20.0 ,22.0]

ULl Gegama Cpo Is¥) Benadl Cogainll s :3.45 JSall



il ol ol £ L83 eyl claill

reg = groupsB.iloc[:5,0].tolist () chad|mAauiam‘4‘
studentsH = groupsB.iloc[:5,1].tolist () . -
teacherH = groupsB.iloc[:5,2] .tolist () B,V 4o pat (g2 !
adminsH = groupsB.iloc[:5,23].-tolist() o Sy Ay pal)

regCor = [get display(arabic reshaper.reshape(element)) for element in reg]
X = np.arange (len(reqg)) # the label locations
width = 0.5 # the width of the bars

Baea MOl \

\_

# This is a Matplotlib built-in style.

1t.style.use('fivethirtyeight")
g = RSN dalaiall e Bl g )
# Determine the size of the figure

fig, ax = plt.subplots(figsize=(10,6))

rectsl = ax.bar(x, studentsH, width, label=get display(arabic reshaper.reshape('aiilhll sasaxs')))

# Reshape Arabic letters teo display them correctly

regionsLabel = get display(arabic reshaper.reshape('ablisil'))

meanlabel = get display(arabic reshaper.reshape('bwgiall 2uel1i'))

title = get display(arabic reshaper.reshape('ablis 5 sl cgao)! 0¥l g Gualzally Ayl ggaxa'))

# Set the labels to the axes and the title to the Bar chart
ax.set_xlabel (regionsLabel)

ax.set_ylabel (meanLabel)

ax.set title(title)

ax.set xticks(x, regCor)# show the value under the bars
ax.legend () # show the legend

ax.bar label (rectsl, padding=3) # show each bar's value on the top of the bar
fig.tight layout() # fit the chart in to the figure area
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fig, ax = plt.subplots (figsize=(10,6))

studentslabel = get display(arabic reshaper.reshape('islhll ggaxs'))
teachersLabel = get_display(arabic_reshaper.reshape ('guoslaall gaaxs'))
adminsLabel = get_display (arabic_reshaper.reshape('gsw)! oY geexs'))

rectsi ax.bar(x - width/2, studentsH, width, label=studentsLabel)
rects2 ax.bar(x, teacherH, width, label=teachersLabel)
rects3 = ax.bar(x + width/3, adminsH, width, label=adminsLabel)

# Add some text for labels, title and custom x axis tick labels, etc.

regionsLabel = get display(arabic reshaper.reshape ('gbLi.11"'))
meanLabel = get display(arabic reshaper.reshape('buwsiall saxli'))
title = get_display(arabic reshaper.reshape('gblis 5 Jadl cguogt oYy Gaalrally Eyglhll gsaxs'))

ax.set_xlabel (regionsLabel)
ax.set ylabel (meanlLabel)
ax.set_title(title)

ax.set_ xticks(x, regCor)
ax.legend(}

ax.bar label (rectsl, padding=3)

ax.bar label (rects2, padding=3)
ax.bar_label (rects3, padding=3)

fig.tight layout()
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groupsE = data.groupby(['ils;.11'],as index=Falsae) [['puuylo¥) geans',"Gualaall pgans','Lilbll geans']].mean() .round{0)

groupsP = groupsP.sort values (by=['(. )l 3¥1 giaxe'],ascending=False)

groupsp
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fig, ax = plt.subplots(figsize=(10,6), subplot kw=dict (aspect="egual"))

#create the lists for the slices

slices = groupsP.iloc[0,1:].tolist()

labels = groupsP.columns([l:].tolisc()

labelsCor = [get_gisplay(arabic_;eshaper.reshape(element}) for eslement in labels]

# array which specifies the fraction of the radius with which to offset each wedge
explede = [0,0.1,0]

# create the pie chart
ax.pie(slices, labels=labelsCor, explode=explode, shadow=False, startangle=45, autopct='%1.1f%%',

wedgeprops={'edgecolor':'black'})

title = get display(arabic reshaper.reshape (groupsP.iloc[0,0]))
ax.set_title(title)
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fig, ([axl,ax2], [ax3,ax4]) = plt.subplots(2,2,figsize=(16,10), subplot_ kw=dict (aspect="equal"))

# First pie chart

slices = groupsP.iloc[0,1:].tolist ()

labels = groupsP.columns[1l:].tolist()

labelsCor = [get_@isplay(arabic_reshaper.reshape(element)} for element in labkels]

axl.pie(slices, labels=labelsCor, shadow=False, startangle=45, autopct="%1.1f%%’',
wedgeprops={'edgecolor': 'black'})

titlel = get display(arabic reshaper.reshape (groupsP.iloc([0,01))
axl.set title(titlel)

# Second pie chart

slices = groupsP.iloc[1,1:].tolist()

labels = groupsP.columns[1l:].tolist()

labelsCor = [get display(arabic reshaper.reshape (element)) for element in labels]

ax2.pie(slices, labels=lsbelsCor, shadow=False, startangle=45, autopct='%1.17%%',
wedgeprops={'edgecolor': 'black'})

title2 = get_display(arabic_reshaper.reshape (groupsP.iloc[1,0]))
ax2.set title(title2)

# Third pie chart

slices = groupsP.iloc[2,1:].telist ()

labels = groupsP.columns[1:].tolist ()

labelsCor = [get display(arabic reshaper.reshape(element)) for element in labels]

ax3.pie(slices, labels=labelsCor, shadow=False, startangle=45, autopct='%1.1£f%%"',
wedgeprops={ 'edgecolor': 'black'})

title3 = get_display(arabic_reshaper.reshape (groupsP.iloc([2,0]))
ax3.set title(title3l)

# Fourth pie chart

slices = groupsP.iloc[3,1:].tolist()

labels = groupsP.columns([l:].tolist()

labelsCor = [get display(arabic reshaper.reshape (element)) for element in labels]

axd.pie(slices, labels=labelszCor, shadow=False, startangle=45, autopct='%1.1£%%',
wedgeprops={'edgecolor': 'black'})

title4 = get display(arabic reshaper.reshape (groupsP.iloc[3,0]))
axd.set_title(titled)

3,505 cillalazes da i L) 13,53 gl

Aogenme (o cod Dby Ole A8 (g9—iond
oy ol datadne gl SIAALH) (it §piiS

I rSIW ) ALSH aBge 5)ln) iSey Al
J=42 e gda¥iy http://matplotlib.org
L@alde| ABIS Jolsd le Joamlt il




2
-, [NV
) S pag omalipll Toa 9b
5 liSey gl cilslad Galal JHS (a9 (e
Sl ollalasll S peds 2

sl al> pall

51401 datand ] :3.54 S
[C8]

Septembey

October \n\mr.luu ll\q-'nl‘u
> - T00e,
2 1y A
g ."‘ 900,
e

80

5
700,
- I'nnlnn I 602,
43 - Pmducr 2
Pn‘duc! 3 i (‘
* Prodycy 4 0% i
2 . "’l 'tlu‘ 15 0o L] X i
29 l’nh!uu 6
200,
foe,
02
Quare, Quarrer 5

Quarye, 3 Quarre, 4
138




ol dicen ic_‘;,ps‘abggmzﬁfh&w““ W ot 2 Al ;oS SBLAT | 1 guad dean (EBL o

S| Sle gamd (pllie 31 @3 cday yidfy ddasd| ket Ollalasn ol Zawd 11 ailuasl Cus (118 o
.Juﬁdﬁwm'dab_‘hl‘)l&‘j

139



Ll dalastf alusiul e §m,sstps‘Ls,s.‘xmm.hs.xggmm.hhx|;,&%@ng,uu; e

2 Lga il sud Ofglastl Le g bl o gua’ SLAET Gl Leuh plisd 301 0 gl OliiSe ] o
§ g 5 ySan

OLLLd Ae goome 2 Bus g dalad \.;J.@.& A0 gt Ao pal ALl (9595 (e | zhed | duie A8 pae s )3 e
(Adhie oluly cliola | eeal) Salisiu M oY dalastiegibe <

ket g | datasd g 93 Ty ccad O gl Sle AiSe punicu s SLILAT | & gose (po dalaie g yisl <

.&MS{‘A};‘

O deke ST Lgh i | Ll Akait) Ad cul @i Gt pgdd | st @slanl gid datasd e sl <
'J‘j}-”

140



L.f"‘“b \_33)31 :@u‘w;%i3&n%aw‘@ﬂ3‘m‘ajjjﬁ O-:’M‘CL..‘-“‘”-’M dHlee w S G
2l M g1 g (o dau g1 (B - g

(Aalaico olly clinls | geal) § plusiuw U canWidalasticgi Lo <
ccewd W1 431 el g daladatf g3 sl <

1581 (e pgd JS B plewdl plane dis sl @Ilall (o 25 (1 cadast aslas] gid dalastl e sl <
bt

et 1agY Aalaie S g3Y A sl Aewd | 48 pae @3 ylg | plans cladiul (Gil) pgdd! A8 pae iy 0
19531 (e ue 1S uday (S gl it Sl el Hasl <
(ko oluwls dliols | geal) § Wl oia 2 ot ¥ () gSuw Sllalaiat| (1o £93 g <
doed W A3 el gt dalasdl g3 Ganl <

A S8BT Lgaad Lgte (519 51931 (o s e Lgaad it Al Lo ilan] gt dadadat| e sl <
9)‘3}!‘0&

141



Carle eyl gl B yall 3Ll 3500 30 lesald S 58V 33 Hlall 3 yan 1y 5
ghedl s Joo cilaglan e (gotmm 2315 "tourist-indicators.xlsx” @w¥b (Jus|
eyl yully oot s plo (e Bpagacall A sall ASLL) I (g limy (50

1
."tourist-indicators.xlsx" all! )

e ey e Bl L T By e 2 2

. R . . 3
s JSI ey ol 92! Gasbo (e Oglemy (2] Zlacd! Sue i |

5813 gt} o o Raapmant) s pall L ¢ ) gl il phical} st dmsngi ol 4
Al yagentl 445 al iy uoleg ! sy silis reY
Aleal o il ol Ll Hlsl 2 sous 350e £ Lad] ] 2l (gl e 2ol S0
e lg3l sae

6

lialy slipla | @e sl § Pl 1aa cpe Bl W 35ks 38T 16Saw g2l dadaiell 55 L
el

142




Attribute

Data Cleaning

Data Frame

Data Visualization
Descriptive Analysis

Diagnostic Analysis

Exploratory Data Analysis

Filtering
Function

Graphical Analysis
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Indexing

Method

Multivariate
Non-Graphical Analysis
Predictive Analysis
Prescriptive Analysis
Programming Library

Series Object
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