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g 5,5 B Jo¥l el Juidng LSS el Gyl 03 jala 5 )Sae comenl O wa Y

iyciigs 5,800 2 =elh yieliny

O el ozl 2 5l pelg¥1 i8] <

da Rl ly Elomali p i ELiSas 0(‘_}:4_..55) Run le daiisnl <

I Enter — B3l Shift JIPS O o193 o Lm0 @iy <

im| | __ Home Page - Select orcreate a t >c| & Untitled - Jupyter Notebook X ‘—I— = O X

C ® (@ localhost:8888/notebooks/Untitled.ipynb.. A @& g B 3| & s

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

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

Welcome To Jupyter Notsbook e

In [ ]: \

hug B)SAA%GALQ.I ;L&ul :3.8 JSad

LMt (s el (ole J gmian | EliSiay ool o Juadds i
Eiim 3y pulth D Lgam Liodh (21 AL pladie Al 28Lis| @i
eyt Lgataze Lo s JS Goiod A0 B e s

NEO-IE N

G SN Bl Byl il I 35180 58 yTgn £ 2die ol
R (Python) sl s (Julia) Lisa a5« uss Lesc
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el Aol 5 ,Sall daas Byl Gl

12l dinlatt 5 At At

O (L) File Sle darnl <
© (s Laisl) Save as yuixl <

© b st Ll s <
O (1) Save Ll 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... [
.puter Notebook
Rename...

Save and Checkpoint [ctrl-5]

Revert to Checkpoint »
|
Print Preview
Download as 14
Save As ®

Trusted Notebook

Enter a notebook path relative to notebook dir

Close and Halt i
|
- : > | My Tirst notebook
localhost8888/notebooks/Untitled. |1 o0 _Q L 9 |
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 v \=

ol i3 it
s )Sae dada 13,9 Sl l 5 ,Sall '
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Je) Lo Ao L3t | Aot |y dommial | Aot | ot

e s ULl Sl oo 38T Aaline Aagd umgiedil] lilesd! Julod gy .2

Al Sl Fald Jaatly 2a2SH clgn gll (gt bled! Julod adieivy .3

bl Julos 6153 Jguol 58 g g3l SLiled! Julos 4

obladt ke JaS LSls ea 2 LaSa N bl s .5

QLL_u.H a.cj.aq-_a %ZJL:J‘ eVl Calass) S L%L&S;LuY‘ QLoLy.” J._..\:..S &= .6

ety Jaiia puiia Cpa 38T 5LaeW) 2 el puantl saate esbibed! S 251 .7

Al g e o 5T 0 e Gl gt 8
R

a1 13 5l Sl il e (g O gl A0St (S ¥ .9

gl LY auinins gl liSe ua! a (Matplotlib) cud gt cile .10
ALl ellalatl



O g9 JS e ¥lie »S3lg TOLAMBY Lo . (g gl (S5-ccd! CLLd! Jdod (o O)l8 9
N FIE b

suaie Salodt et 1 JSLaield cntliay il galond Siakos colla®i 3 JSLield cntlie ,S30
K R QRS- Pl { QYR UL RS W Y .Y ) U i §

a.@.'d‘\.Aj‘@M&JVW).A‘&J@LEMLE&QMJWQ}QLQHLW"ﬂ.\.é-.i.z.a!&Lhd.wj&LH\qu!)S}‘ o
o liviw !




SLLe ! Sl .55 Lod calidue ¥ Love 2 Lgilaa ay)ed AraiS 4 pa0 iy o3 4S 5 2 Ol Jowe ] 6
S13lt g Saddatiw it

§ 309 8 ySam aluiw Y Al M35 5340 Le G

g & Biaus B,Sae Gl 0
LYo ¥ G pSas oia" Wl N adst <

.ﬁ)k@‘&nw\eﬁ)&&nuﬁb‘ <




B Gyt sty

‘&,st.‘m oy

SGL) Jdt Geiald) OLaSe

www.ien.edu.sa

SLoSe Cala s 33 5o @latien Guyall 128 2 liladl e Jalantl Ja T e LS it sl O 3 el @5 2 galaad Gyl 2
cb Aol g 3 )Sae 2 (el
NumPy Library glad dCiSe

2 Zsaall bl re Joall 2l 3086 oo ((Numerical Python) gaaatt g giald! I (NUMPY) sleed 308 @l 5a 0
olsgamll Jle Ausl I aldeall (e degiio Aegama ol 2 ¥ Lgalazein! (Sas (siald!

($loasd BiSe 205 3.3 g

(Method) 4ads 4

OHlss dbse A o alagaall dals) add(arrl, arr2,...)
il Lgas a3 @ (Object) - |
N PYCIPR (P i
L Lo Lo . (Class) azat! sauall oy multiply(arrl,arr2,...)
.np.add(arri, arr2) ALl Bsgaeall 2 yenie JSI AaL Aell g 3 absolute(arr)
s ol Aaganll 2 sgmniall Aaall cg.); maximum(arrl,arr2,...)

reliailB ol Ll Aol g 5 ,She 2 Alaii 3B s Lasl Tl

(Array) 48 game mySist = [~3.-2,-1,0,1,.2 3, 4 5 55 6 7,8]

iSay wbildl ¢y @'.":"A print {type (myList))

el (o coli sy blans Y print (myList)

"l'uk‘i‘j‘@:'u’“‘.’:'w‘:’:"” <class 'list'>
8 =2y 1. 0, Ly 2y 3e 4 55 5 5. 6. "7, 8]

Sy 5,800 2 415 pny 13,10 sl

ASLa Aalall sl Zelulat (absolute() aatlal | dedl Aails g asieiodion ama sl pdadll 1282 5 (glied 4Sa puzal

O LS o (A0S0 pliBiw Lie
Lgasils g alisiwY Low! Lgdaas
g it Halado B import numpy as np

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

O dadbgalasiul wie
@5 RSN gl LIS AGS T [3210123455567 8]

AN ol @5 Adadd Sl 138a a il :3.11 gl




Pandas Library (widiby 4GS

LIS (e Olend> Oless ling oosld) IS Gy alibad! Gl b LS 250

A | S S 1y ¢(INtegers) dmemall stae¥1) bl (e g o 6l Jam e 35513 dadl Ayl Lagains (e 35l :(Series) alutuit | <
S(La e s (uldl LGSy ((Floats) a pcatt al8 ¥ g «(Strings)

JuS] oo 83552 Jpand 1 Lol s sla¥1 (LS by JSea 52 1(DataFrame) culiludl S| <

ol yofian! (ySeas LaS (3 1 Lag ol 52l 5 0315381 (yea )yl (yoa bl 5Ll ol Alaadiaia ¢ L] liSiay Aol dilang 4l 0,318 I

<3l JJSON 5.SQL 5. CSV 5 JuuST Jin el s3limn oya il

Sliadg (ul il SLASe (o OIS Y :3.4 J gzt

gaaalt SBLd | as Joa AT guand | S pe Jans OBLed ¢1930

oldgane .(DataFrame) cliLed | <(Series) alulisia OLAISI ¢ 931

.81 gl s ati s ey GBL (e BV Slie pe Jolaly Y

. U813 ,8 1 g LB ,SIAM (ye v U g 3SIA A A

bl £y | L o guaiy OLILLT Sl ATl

Series Object Alwlulldi alS
(gl 2 3Sa aluziu¥y o Sae 2 ul il LS crenid e (il aliallAlubeall GAIS I LAl oka gty agii (Y]
el clalade lp 2 2o @uly (IMport) a1 mdiw! delS dals| cliSa

import pandas as pd

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

print(s)
0 -3
1 -2
2 -1
3 Q
4 1
3 2 3 o) ELde ot g2 5 pS20 2.
6 3 ELiSes @ dadB Sk 1 3 o ACSES
; ; LelaSTy 5,5t 2 Lgal imiiast
g 5
10 5
11 8
12 7
13 8

Name: Numbers, dtype: intéd
Alealeal! (A8 3 AS1E Jhs3:3.12 (il
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Attributes of Series Object Alwluld) ;IS Oilow
Aleil] ISS Lgal amian! cUSa 3 Lo g 538V ilasad| Gy @i @3 3.5 Joand1 2

Al 31 Ol 3.5 J g

:(Attribute) dewd!
Al ol ol GAISIL Adas je Aegd
Aladie ol alasiul @il ALl @l g 5 name
s SIS 1S 130 L s e

(grade) as y» el cilSy (student)
.student.grade Lgy| 5,La¥ qipid Al ““p—:»@.-); e

(3 y Al (318 @3 cilS 131 (TrUe) wigs e 53

31 =a53 NaN (dugatt 2

. . is_unique
.(Nota Number) L&, (et (False) las oo 5 Lgila W1y

(@ da sl ALl (SIS (1S 13 (TrUe) g oo 3

hasnans
.(False) um.?; Lgsla Wiy 339330

Alabat! A8 2 cledl ol aay il
# What is the name of the Series?
print ("The name of the series is:", s.name)
The name of the series is: Numbers
; int [ ize
# Print Series size
print("Size of the series is:", s.size)

Size of the series is: 14

print ("Are the elements of this series unigue?", s.1is unigue)

Are the zlements of this series unique? Falses

# 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

Alaleat! cAIS 2 eled! 13,13 il
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DataFrame Object SLiLud Hlaf alsS

2 oS Cale pual Gl il 2Se alusialy yiugs 5,Sae 2 o] clile pa Jaall GlSay - JuuS | oo Lalimianly Lo guss 5891 2Ll 31531

el s 2 (3,8l 0y JuuS Y1 Cale) clalll oia 00583 () I Zliss « s 35S

OS Library .l allad 4.0Se

s a3lg s Lany (ailiag sl 2 5055 Ll o (0S) it altas 308 al el cLiSay cisly Golil Jaall Cale 0y G2l

import os
os.getcwd ()

'C:\\Users\ \Documents\\Jupyter examples'

1 getewd

L Sl Jaadl s e Juas !

e

.(get current working directory)

AutoSave (8

Juriall allad 358 13,14 gl
RUTHEVNEN | SV Cale ga 10a

Binary Acade

Page Layout = Comments

Home Insert

Formulas Data Review View Help 15 Share

L&ID X Calibri v:_II _v' = E = & [Number — ~ [} Conditional Formiatting ~ HHlnzent ~ e
- - = 1 Y.
i -~ —Ii I U+ A A i =B~ B % 9 FormausTahIev T Delete ~ Editing Ane
H~ | O A EE B e | B8 i Celt Styles fiF] Format ~ v Data
Clipboard &' Font (F] Alignment &l Humber ] Styles Cells Analysis ~
F2 - E |0 ¥
|
[E
326 S pdas adanalt gl P [ 2
1.040 eSS VIR it T | 3
130 Latsdug 0100 M- palt LBl 4
34.668 i i osat e 5
285 e P U 6
7L PR st oall o 7
183 S adas it Mgl SPU B
16,018 G i) Al U | 2
543 by Bgialt Uompel AU 10
63 P INY atall Al e 11
119 S g a3 ERSMEE TP U 12
16544 Sl Aliiptalt Aoyl o 13
34 st 3 Jualdt sl LBl 14
3.836 ey el sl LBl 15
149 Lagises PR IRTE 2 16
6.057 Gted s el Lol 47
56 S gglad gt it Ll 18
2.216 @is Ll el AU 19
1 S = 2
1.481 2
1030 2
380 23
a0 24
[=] 74 5
I
Ready 17 Accessibility Good to go 106

JuS! cals saudischools.xlsx :3.15 <l

IS (po @ulall) 33159 JoiB (e Aackio iyl 1000 2 Lgartimiiaucion (o8| SLSLeal ! Ac game O

S| ate Slilg pldiniwl EliSes .hitps://data.gov.sa A gial) LLedt Aaa gaud! it
.https://data.gov.sa/ar/policies dsgiat! SBLA) Olwbow g LA (o y A 128 (42 438




6Ly ALl Bl HUs| I A JaS Y Cale gy agii (Y]
data = pd.read excel ('saudischools.xlsx')

data

ORI Eaada Gpalral) paaas Adbl paaas Aeguli g Aagall  dlay) Al

0 0 826 sl alo endl udl iyl 0

4 72 1040 S AP A ol A 1
10 123 190 Allaings 2dayiil. wsli 2
1152 1843 34668 et Adyldls Ll 3
0 41 285 Shas Rgidl ks M 4

0 18 215 gus Atapiald ol 5592

0 40 154 gdyr JULY ol ol 5593

0 12 86 gogt Ayl ol 5694

0 3 15 o il ol 5595

0 2 19 g dul¥loaly oy 5596

5597 rows x 6 columns

bl sl <Lzl :3.16 J<al

oIl Al s g AW Bakome Jas Adyg Bel 4B ELiSes (Bakate Jae B9l (e (Goiony JuSHI Cale HIS 13

2 A L SIS (0 Lgis | 3 oot (=i (Joaadf 4893 (il dily o3 (Sheet_name) (e »wilia (read_excel)
LT oM Jaalt A8 g i s Lgh|B (AD el ko @f 13) . JuSH I Cale

Attributes of a DataFrame Object SLLd o) A1 Slew

SBL ) (1S Slaw 3.6 J gt

LObLed s slay &,,3 shape
(nxm) Sbiba sle1 2 roliall Sl ¥ ;.u.ne,,ﬁ size
39ae ST Rarall g5 pn 5 dtypes
St s 3es] slow! @.)3 columns
Boee M slowly Bgamall sie E‘ﬂ axes
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# Printing the table dimensions
data.shape

(5597, &)

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

data.size
33582

A Sl D] i ey

# Return the type of the value of each column PNRES PRIPAPR [FEIPS 25-P)
data.dtypes EFPRIPRNEYC)
object Loyt oyl dahieldl

object Al gn )

object dwyaall g8

int64 Lilhll gaam

inté4 Orolze !l goaxy

inté4 o2 oY e

dtype: object

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

[Rangelndex (start=0, stop=55%7, step=l),
Index (['audbldl gaanxso’ ,'awjaadl o' " ddojedl! Ta )oYt dbie !,
"oyt Y gaame' L 'Ogaadraldl goaxe'l,
dtype=‘object'l}’

bl sl IS Gle (ailasdl alusi 13,17 J<a

oulil OlLe ¢1930 :3.7 J gt

oSl Aise 8 O Dl 95 o3l Oty 3

£99 OgSa Le dale
Al (WIS O La str or mixed object
.string.data acas
int int64
float float64
bool bool
NA datetime64
NA timedelta[ns]
NA category




Indexing 4w sgal!

Lo ygall (s ‘u.u‘..\i\_.o 20 ,s Sy 5..\.&.2;‘2‘ 3;‘ g_'ab}[ua." RYRELI R VPRES W] ‘?:J‘ Q\-J.A-l-ul”ﬁ“ Aol A‘..\.Qigb Z\.njll’u}& (Index) o gl
oans L ol 3aae¥l any gaall gren HLadl (S G bladl L) e UL (e 3umma Buaely s sl ulul JSay
<Ay ygall ))Téja.ta.ﬂj.& (Subset Selection) Ae pall de gat! HLas | cdgal 9 o Jsu.nua.uj ;3._\.4&3” fT) Bgandl

A 50al) Lgal sl oliSiay Gl (5 g1 e ALY (any aalia

Ayl 2 g 3.8 J gt

SIS (o TN ruoliall a3 head()
OSI (0 B W1 pusliall o 55 tail()
osls EA:v).éJ|p.3.EJ|&.)§ value_counts()
BN pintall pu ygd Bad i i idxmax()
BERPORRINE VPO idxmin()

Using Indexing in a Series Object Alulucl! (IS 2. A pgal | Al A
iligima ;S0 Vil ALilutl] (518 ot 5L casd ) ALl (SIS e ok Ayl CiSlisy 3l

print (s)

a =3
1 i
2 =ik
3 0
4 1
5 2
6 3
7 4
8 5
9 5
10 5
11 6 el SIS
12 7
1.2 8

Name: Numbers, dtype: intéd

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

the value of the index 4 is 1

# Return the first 2 rows of the series

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

Setal Aen! Y| Aaat
head() ¢yiads st 2 gacatt
Atuiadt (o U3 5 o tail()
ObLed il 4

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 (518 2 pgall alasiad 13.18 gl




Using Indexing in DataFrame Object SLLd! jla| (51S 2 A pgal ! afddniu!

# Printing the first 10 rows of the table
data.head (10)
O gaane Gl ppana A o dgadig Haga A s
0 0 826 Sads e bl =Ll 0
41 72 1040 REVEC R Rt (AP | sl 1
10 123 190 doladus Aty Al sl sl 2
1152 1843 34868 gle Agayidand a3
0 4 285 Lins  AgalAlsd oy 4
0 19 71 ddadig Gauidld =Ll B
0 0 183  Jiabs  dilidhd =Ll 6
462 980 16018 ot Al Al a7
34 42 548 T Ahuysd Al e 8
2 28 63 Leladns il.addlad okl 9
data.tail ()
O Eaaat Opalndll poaaa Al o Al g Majall Ayly) Abiasa)
0 18 215 gl Nl ol 5592
0 40 154 G 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
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# Acessing the dataframe attribute

# the table's columns
for col in data.columns:
print (col)

doyloyl d3hiall
Lo pall

Luyaeldl ges
g ds 11 £aax0
Orodmall £ aax o
020! 3Y 1 gaemms

'columns' to print the names of

data.describe ()

Ayl g pudicd
o=t describe()
ol yaay
b ¥ dlas N

|
(.;.ul:._,si)uagzmi slowl zml.,xa)

OEIY) Eaade Oaalndll £ oana Alial £ 3ana

5597.000000 5597.000000 5597.000000 count
10.459175 89510088 1110124352 mean
66.800341 192359535 2950.990275  std
0.000000 0.000000 0.000000  min
0.000000 4.000000 31.000000 25%
1.000000  17.000000  136.000000  50%
10.000000  ©2.000000 808000000 75%

1152.000000 2090.000000 36416.000000 max

Sl Ul 518 2 d pgall alasiad :3.19 JSal



Ot Adad
sles !l ddee g el ad s

CDULhd|1;}~;AC}A)i*91;}%
19}4;1‘dﬂ3ﬁ14élu[9é%slaauiﬂ
MIRESL P SSWIE RSN

s 3 ySae 2 At OMelall 3.9 J gt

A0 j Obilg Aegesne HLas 9l OLL diaial

Filtering Data or Subset Selection

szl Gl (i Jre I zLisd . LeleSh bl degarma I £ Lis3 Y gLl pan 2
45> Aegama )LanY (Ul (e yatall Wlia byl ey Bolinl ] it s slliy alial
«(Boolean Indexing) dakaill dus ygall alusicl 5o Jgud Colu¥l  Anulisia gl il L) ye
sl @3 8 ala il B gl @laties ¥l 10C 510€ 3 o ol aimianls 38 353 1S3 Caglud (S

.iloc g loc

Boolean Indexing d.Glat| 4w pgal!
Q@%‘CDUQ#‘&g}g;lag&ﬂ\ﬁ*ﬁ‘ﬁA&lmSQJ‘lujéﬂ‘OAt}SgA

Qsaby - ,
<S35 «(Boolean Operator) aakait ! &3balal ol I 7Lisd
and & ‘ s
Ogub e yinga 3 S0 2 Calites S Audla il Hhalall
or | .
not ~
Allal) (SIS Lle AN e aalan
# Return the elements of the series that satisfy the expression s>0
sls > 0]
4 1
5 2
(<] 3
7 4
8 5
] 5
10 5
11 6
12 7
13 8

Name: Numbers,

slis < ~-1) |
0 =%
1 -2
12 7
13 8

dtype: intéd

(s > €)1

Name: Numbers, dtype: intf4

# Printing not(s<0) => (5>=0)

s[~(s < 0)]

3 0
4 I:
5 2
3 3
7 4
= 5
9 5
10 5
11 8
12 7
13 8

MName: Numbers, dtype: inté4

ALl LSS 2 eblud) 3dens 13.20 JSall
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Indexing with Loc and lloc Methods lloc g Loc «gtwi &0 duw pgal
ool 5l A 2 B ygall gt 31 3, Lall (yais loC 5 il0C 33 ko 3
.(Bm;}" S—LMT) 33aes liaius = B.m.ciﬁ\j dgandl Hlis :loc<

(3ee¥g agiiall als)l) ssumll dmpminll sluc¥l pslye 2 3uaeVly gaall Hliny siloc <
Joc() Ggtualy Sliledl 5l 31 alasind e ALY any olisl Ll

LOpdama (adgas (pe 1Y dadl Cagaall deldat loc() az b pasidi JUEL a2

# Choosing the first 5 rows of the columns 'aybV| dshioll' and 'al>yoll’
data.loc[:4, [' > adl ', "d o)l oY¥1 dahialdl']]

Alajall A lay) Ak

icall adadll = 0
a2 R
CEELTE I SN 2
Al sl e 3
sl dls uEl 4

Cpddmma (adgee (ra 9V Eeail Cagaall delils 13.21 S

“Opae dgae 2330 Aad Ll Al Bl Hlbl Bgans deliday asiu JEL 12 2

# Print the rows of the dataframe that have a specific value in & specific column

data.loc(data["iu; ) oY1 ddbiati'].dsin{['i-L 1", "ewlay i '])]
S et Oedadl P L paas Apudip sl gty Az
0 0 826 s Laud ol i 0
41 72 1040 Sha Al Gyl 1
10 123 190 Adadna Aol i 2
1152 1843 34668 g Ryl sl 3
0 41 285 Lgad Al el 4
3 54 391 el AgSil At 4807
0 10 17 Lgat Leadidlad il 4808
Y 0 1 e dladidh aaldl 4809
3 62 ag7 s e il il 4810
10 18 220 [EE P S (T sl 4811

1318 rows x 6 columns

Sama 35ee 2 B3uma agd gl U1 cliladl U] Caghun delils 13.22 KAl



EVAZEN NN PRV :Q__ujﬂ‘_,_lal;s_m;'LsL_._.dl,LIal;‘:gjzz_._w,.studentsReguueILJ?QL;LH,LLL;_LLMJL‘M a2
A s 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
=
=
=l

=

Gt
S
ot
olat

ohuad

=

= W M

5592
6693
5594
6585
5596

studentsReg e wpas cbily sl cLasl :3.23 (<all

# 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 Oaodzall gaaxa
0 O Y gaens
Name: 0, dtype: object

BL W e S Cradl jualic 2elis :3.24 Sl
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bl Hlal ye 33ume yuolic pudaii olial ale¥) 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)
Lgas AMYl A oaed 1
iaadys Agayidh caldl 2

UL ) e 33ume yeslic Zelids :3.25 JSall

M‘gﬁr«awlk%
&AM"’ Oy 7 et 1 @m‘
.23 1303..\.“:;}“

.studentsReg esbily Hls! 0ye o sgaall cya IV Buall Cagacnll de Litat for azls posid By (JUL 1282

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

826
1040
190
34668
285
it
133
16018
548
€3

bl WY fegidall yuoliall :3.26 JSall
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:M_ > (PR N
0= e Aol cblmy agai adls
s Lgasand @ oWl 33uaie Bgdun
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Grouping and Aggregating aexil! 9 Ole gaxd|
-(df.groupby()) aadss

gl JS 2 AL 3,82 1 s JunsY lily Ao game clynd O Juzed (JUEL Jarws b
@m]&w‘w#&)domﬁbw‘ ?A.L}nm%q\.mw‘ )M?Q)M%L_&):CJJS '_\l
szl ULl Sle (SUM() g gmamedl A0 Gedasy " 3oyl gae s liledl 02

Aacexdl JIgd1 :3.10 J gt

Groupby dadsy
Groupby Method
sum <LK groupby() dads, ‘:al..\:.ﬁ_m\e

RERIEUCTTRIR LTI PR

ALY AGSEY Lia ¥ suall a3

BNERH (PRI PR

max .
min sl IS B! et
mean

<

asladl gl spasdl bl ) 2 df.groupby() dads sl 2ed) jas aalaal

Aalaie JS 2 Allall pyema oy @gialail Laay Lllall ety psiie JUL 1282

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

) g gans
A2y Azl
84464 Aauh
151527 gl
5 SUM Al 14:22 "’*'”3
e Jlgs | Soa A
Afisa lgoasus ) 202996 et
roshusly 443264 3t dladd
205673 dgd
354608 ol
162608 Jaa
480060 g
1421176 Aasadiss
145397 ol

a1y 3gem UL bl aremst df.groupby() dadsy alusiul :3.27 JSall
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# Group by two columns, first group the table by Region and .
# then by Level and for sach group calculate the total NumOfStud Al dah il dcgams
data.groupby ([' il 11", "3, 1 oY) dibi. '], as index=False) ["4L )bl geaxs'].sum()

Al g yasa Alagal Ay A

653  iadl uldll =40

40495  Lslayl il a9

18386 asiah Wil 2

as_index=false Ldars 19168 i jsdidl Ly 3

pd) 9o w{-&&-' 10ssd 5872 Jakylal, w4

slowl (po Yol Cawal)

Bac ¥ 1941 edi e dsai B0

75462 Ayl dh st B

20097 &L o 62

31688 AlsdiitaLd ol 63

7209 LY sl dust 64

85 rows x 3 columns
3ausie sl 2 cliladl Ul peazett df.groupby() aadsy alazul :3.28 Jsall S u}w
5 Yl

Adlaie JS2 gralall foazmag ddlall

# Create a table with one column for Regions, one column for total dStodents and one for total #Teachers
studentsTeachears = data. locl:, ["gaednadl gesns’; "Albll peany' "aipl oY) dGkiall']]

studentsTeachers = studentsTeachers.grouphy (i)l sy Lihia ") [["geedaadl geamxe’ ' Lilbll geexs']]osum()
studentsTeachars

Al Ak

11082 84484 Aaldi
12503 151527 et
7156 88482  Adul syl
114635 1473236 e
62682 909884 b
298M 292096 il
37617 443254 5 agiall Rasalt
16048 205673 Ayt
26487 354608 ek, ]
17289 162609 Ha
46865 480060 e
108208 1421176 defdiss
10039 145397 s

Bl culilill 58508 Catall sgeall sy df.groupby() dads s alusil :3.29 J<all
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Alee 50 ULl Caulan U5 comy o im0 ooy 2] 0+ Bmgoman Lalinin 01 b 05 o Ui el 00
Ll 4ty o LS bl oia oy 1319 el Aol culiludl Ao gasea (ye Aad001 e o Adgildl of 3, ,SU bl
Abgil gl domumantl o Ao Lgldad il (S5 (1o 0
i ut JSiy A2l
Cre ALSH e 5l 55,801

bl degasea

SOl adais Canlisg :3.11 J gt OGLed! 75kl

2850 Ol e (5 i Cauo IS Aidlaie had a3 duplicated()

)

1

SLAT A gase BBy pall @udl a3 value_counts() ,
.aug‘hwwu,&@umwuwg,ﬁ isnull()
Jad Hlatl agaall Calio dropna()

bl cada i Alee :3.30 !

Duplicated Data 3,5t/ &L

sl oua lassy df.duplicated() Zadssll auii off wliSasd 35 ,Se bl le g5 ol Zuolidl @lldl Ao gama cilS 13) Las 3amill
35,80 bl Gle oelgin | o oo (S 3ualale Aad

3,8 @lilall (True) wigw <

23,800 e el (False) Was <

bl degama 2 3,81 &_ﬂb}a.‘a.”cﬂxd,abﬂ\ 4 S (§ yu

dup = data.duplicated()

# To see how many duplicated rows there are in the table
dup.value counts ()

Fzlse 5428
True 174
dtype: inté4d ’—\

855l | sue

df.duplicated() dausy alazil :3.31 Jsal)
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.3),s1|_an‘ﬂ\lguidla;ALAA;Jg:é>‘drop_dupHcateﬂ)344496451“5L;}A¢;na;AgAA:J
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# Now remove duplicated rows from the table

LI

data = data.drop duplicates()

dup = data.duplicated()

dup.value counts()

False 5426
dtype: intéd

drop_duplicates() dals alasil :3.32 <

Empty Cells & yLat) LS

dualaie daidaa i e data.isnull() sy alasiwl ol i€ey 3a98d0 @b Ly cby Lo bl de gaze IS 13 Las 3=l

Z\LJL&.H l:y)L'z-_U (TI’UE) g\}‘a <

Aot LU (False) Was <

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

5 iyt 2yl Aikiadl PV PA TR PLVER (VY
6 & _}_n_l.i A}Q&ds‘,ﬁ
S dojysall g5 -

4 Olbh il Faaxs

4 (oodzall gpaoama
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O Y g
dtype: inté4d

syee S ALl LS ae 13,33 <)

c3gae JSI A2 LAl L Caass JUL 128 2
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# Drop the missing values
data = data.dropna()

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

0 Lyyt oY1 dikicadl
0 L palt
0 wjaad) ged
0 L dh il gaany
0 Grodaell gpaxs
0 o)l Y e
dtype: intéd

32 Hlall Cagacall (ol :3.34 ISl
Wrong Data ddolaf) SLLL
gt cliSas ¥ by do bl blad! de gazma 2o UL s Led Eb 1 bl Sle ¢l o ladl alldl de gama (gaimd 03 Gln Y| ey 2
e pdaie LS clle (AL bl e st by Aol alilad Gegama IS 13 Las amilly Al A}_mhg.\_;ga_gt_w ala)i e
el Ll GUL! A gama o Sle (ania
Ll Aegama sael 2 AL al3,Y1 (e 33 Cagen JULI 1202
o Lgais 2 e 55 s clila L) Ll oigy Joad 130e 5, ol elle bl Ao gazma e 2L Laslitel (S 3l il o5 aaiay
.5)$Tﬁﬁzeh¢kglu|

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

@ Dby kil
) Al
(%] s yuall ot
3 Al g sena
3 Cpaleall £ ane
3 gu il poes
dtype: int64

data[data[ 'culdl g 52."] <B].nunique()

@ Dby kil

2} Al all
(%] s yaall ot
3 Al e
3 Opaleal £ e
3 gu el poamcs
dtype: int64

data[data[ "caY) gses'] <B].nunique()

0 Eyly) wadl
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e Lol g
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3 e
dtype: int64
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Matplotlib Library ccd Sgby Ole AliSe

il o G g 13y 30Sa 31yl I i« 3By yagea Jal (yee

Lol cmianl iy 01 3 3Ll et LW (any ol ASH 020 (555 e sy

et LW ol e p MY liS g @ gall 2o ,38T by ol dataell Jand

dalazma o1 2 Gl3lly @ud oLie A0Sl ol aluziulyy .3.12 Jouadl 2
Sl e sl illalaza s Lasy Gl o aieiiiion puull 1382 00y 58

ooy dalasea Gdin bar()

“§ 51 dalase Gl pie()

dalasl (lgie i set_title()

LY 595 deawd Sy set_ylabel()

X ygome diedd Ao set_xlabel()
dalastl Sddn show()

zls i sl ele 3Sa Lol Lol llalasetl Jads o pall il e
e p i s JS i je (S Gaenld ) o pall ) gl )

:0sly!
arabic_reshaper <

bidi.algorithm <

LA Legiing oS orila o35 @y sl Talindl g 3,Sae 2 I eyl pladll Luids SO (ye

Ipip install arabic-reshaper
Ipip install python-bidi

olastl g o :3.42 sl
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Bar Chart oy ,ad dalasnty
g 3,Sae 2 cll dalazes Jol sLESY cagl oyl
Lgenmiain Sl elastl oyl Tl
import matplotlib.pyplot as plt
import numpy as np

import arabic reshaper
from bidi.algorithm import get display

53 5l |l Lt :3.43 <)

Lot Gl obll degeme LES] oo L) 3 ghasdl

Joas g mean() a1 alusialy 2abitl G G5By pvary Tl e lad! upall 2 Lgtesstal 1 @bl Aegarma oy
opla ¥y nalal g ddlall sue dassio e

Al sgee cons aa aliladl ) 554 @3

groupsB = data.groupby([ "Ly k'] as_index=False) [['ou il p e, 'cudedl § jana’ | "Gkl F jees’ ]].mean( ). round(8)
groupsB = groupsB.sort_values(by=["'+lbl ¢ ..'], ascending=False)
groupsB

G Egana Gualaal gans AN gans g Ak
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170 720 7410 2= 10

150 720 708.0 o g

15.0 690 6480 ST

100 570 4330 a9

ol Bl L) Aegama pn 19Y) Bunaind| Cagiinll dads aitidy slint S g 58T oy pi dalaies £ L25Y

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)

[T » Mot Lgaalth @l oM epsadt A5, MAasE,aitt]
[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]

UL Ao gama Cpo GIgN) Brnaddl Cagainll su 13,45 ISl
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reg = groupsB.iloc[:5,0].tolist () &ha¢Nt4a?usau|¢ng§
studentsH = groupsB.iloc[:5,1].tolist () BN . f
teacherH = groupsB.iloc[:5,2] .tolist () = u@rﬁ i t
adminsH = groupsB.iloc[:5,3] -tolist() T JSeiis Ayl

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

Bee YT OLA I \

\\

# This is a Matplotlib built-in style.

d1t.style.use('fivethirtyeight")
2 x SRS Aalas ol e Foewd w&.a)
# 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('aiilhkll gasaxs')))

# Reshape Arabic letters to display them correctly

regionslabel = get display(arabic reshaper.reshape('gblisll"))

meanlabel = get display(arabic reshaper.reshape('busisll 2uxli'))

title = get display(arabic reshaper.reshape('zkli. 5 Jaail 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

ol >l dalall ¢ Lis| :3.46 Sl
als aly (all Ll yadl dalaset
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Glae il dalaxll :3.47 JSall

134



g 20 (o ye e 13laial s (S daSl il gy

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

studentslabel = get display(arabic reshaper.reshape('iilbhil fgaxs'))
teachersLabel = get_display(arabic_reshaper.reshape('jueslzsll g3axs'))
adminsLabel = get_display (arabic_reshaper.reshape('ge—)! oYl 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 ('ablLia11"))
meanLabel = get display(arabic reshaper.reshape('bwsiasll saxli'))
title = get_display(arabic reshaper.reshape('ablis S Jadl cguogt oYy Gaalrally Eyglhll gsaxs'))

ax.set_xlabel (regionsLabel)
ax.set ylabel (meanLabel)
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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ol dcgama pa BrOUPSP Loy s il L & i,
U 1 v 5L prpem 0 - oLl a1 2 Lol 3!
03 @5 101 3¥1 Crelally Zdlall (Mean() dausit) e Jamols
condghaad | sue dawgias Iia s Uladl Ul 5,4

€513 dalaz4:3.50 JS.all

groupsP = data.groupby(['il>; . 11'],as index=False) [['guoj!o¥l geaxs’;"gGualaall ghans','tulbll geaxa']]l.mean() .round{0)

groupsP = groupsP.sort values(by=['gs ! 33! gyaxa'],ascending=False)

groupsp

el paans pdadd paana Al fpane s
360 1470 18880 Apaiiagd 1
250 520 575.0 Jul e 4
15.0 720 8700 pdidlaadl 3
10 78.0 931.0 Lsdaad 2
10 0.0 19.0 il bl @
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fig, ax = plt.subplots(figsize=(10,6), subplot kw=dict (aspect="equal"))

#create the lists for the slices

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

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

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="eqgual"))

# 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='%1.1f%%',
wedgeprops={'edgecolor': 'black'})

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

# Third pie chart

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

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

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

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

title4 = get display(arabic reshaper.reshape (groupsP.iloc[3,0]1))
axd.set_title(titled)
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Attribute

Data Cleaning

Data Frame

Data Visualization
Descriptive Analysis

Diagnostic Analysis

Filtering

Function

Graphical Analysis
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Teachable Machine
Train a computer to recognize your
own images, sounds, & poses.
.....‘.||][|U[]|]NII|.-ur||1|||u|m||||‘ ‘[|||||.||||-...|.||‘| ‘ll"lm-
A fast, easy way to create machine learning models for
your sites, apps, and more - no expertise or coding
required.
Snap m
Get Started 2
¥ lo PS4 Coral ® nede I OO
im| | WM Teachable Machine x == O X
T &) ) httpsy//teachablemachinewithgoogle.com;/train A s B %) = B Notsyncing 8
= Teachable Machine

New Project

#A Open an existing project from Drive.

Image Project

Teach based on images, from
files or your webcam.

o

[ Open an existing project from a file,

Audio Project

Teach based on one-second-long
sounds, from files or your
microphone.

Pose Project

Teach based on images, from
files or your webcam.



T Teachable Machine

G ) nttpsy//teachablemachine withgoogle.com/train

New Image Project

Standard image model Embedded image model
Best for most uses Best for microcontrollers

224%224px color images $6x96px greyscale images

Export to TensorFlow. TFLite, and TF.js Export to TFLite for Microcontrollers, TFLite, and TE.js
Model size: around 5mb Model size: around 500kb

See what hardware suprorts these models.

= Teachable Machine J

Class1 :

Add Image Samples:

O &
Webcam Upload 0
] Training

Train Model L

Class2 :

Advanced ~

Add Image Samples:

C A

Webcam Upload
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= Teachable Machine = Teachable Machine

Positive

File X  AddlImage Positive
=) Add Image Samples:
Choose images from your files, o
or drag & drop here Ch ar
Webcam Upload

o

Import images from Negative V4

Google Drive

Add Image Samples:

s - B o2

Webcam Upload
Images will be cropped to square

= Teachable Machine

Positive

21Image Samples

Cx 5 \
Wabcam Upload \
- Training

Train Model

Preview T Export Model

You must train a model on the left
before you can preview it here.

Negative

21Image Samples

) &

Webcam Upload

2, Train your Model

ou o cl

Add a class
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Preview ¥ Export Model

Choose images from your files,
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Webcam Upload
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