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INSERT INTO table (field 1, field 2, etc.)
VALUES (Value A, Value B, etc.);

Ol Eous -

UPDATE table
SET field1=value A, field2=value B, etc.
WHERE condition

Ml B> -

DELETE FROM table
WHERE condition

AW Oladadd] e JSI (SQL) s duzeopd! dhazddl ST .2
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Jaxll pailas | Jixll gy Jasl ol
Required Integer Student_Num
Required Text(25) Student_Name
Required Integer Average
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CREATE TABLE o]l
(Student_Num INTEGER NOT NULL,
Student_Name TEXT(25) NOT NULL,

Average INTEGER NOT NULL)

«gwlul 7lasS (Student_Num) Ja> ¢ -

7

CREATE INDEX idxStudentsID
ON oMl (Student_Num)
WITH PRIMARY

.(Yahya, 95,20) "Ma)I" Jguz J| JWI Jzeud! d3Lo) -

INSERT INTO oMUl ( Student_Num, Student_Name, Average )

VALUES (20,' Yahya',95 );

UPDATE M)l SET Average= 97

WHERE Student_Num=20;




{

1 88Ub) Lged duamnyl iy 01U (o s Jg @lile AW UL 8ucls o550
e 5LaS) 5 U8 " Gblie" 9 "duawy " Joliz O (o0 Lgasas &)l 3ol

b Lo S5 oy ("I sy Jgukor LY SQU olsl S e o

MOl Jod Jl AW Jgasd) Casl <

Jixll palbas | Jaxl fod Ja=! ol
Required Text(25) Capital_Name
Required Text(25) Country_Name
Required Integer Country_ID
Required Integer Country_Population
Required Integer Official_Language ID
Required Integer Region_ID
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0Lal Jgdnll (§ g0 90 LS Jgladl o Jaslg Il sLadly o3 <

oo B! eLilg oLl ZSlaall oyl " O Jgda £LAGY Ao SQL olgl
Jolu=dl

CREATE TABLE ¢l

(Country_ID INTEGER CONSTRAINT PK_Country_ID PRIMARY KEY,
Country_Name TEXT(25) NOT NULL,

Capital_Name TEXT(25) NOT NULL,

Country_Population INTEGER NOT NULL,

Official_Language_ID INTEGER NOT NULL CONSTRAINT FK_ Official_Language_ID
REFERENCES dxew)_ &) (Official_Language_ID),

Region_ID INTEGER NOT NULL CONSTRAINT FK_Region_ID

REFERENCES bl (Region_ID))
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"ddlall_ble" ewb Jgdr sLadY SQL gl pdsiul .2

: W Jgasdl Casl <

il pasbas | Jandi g Jid) o
Required Integer Student_ID
Required Text(25) Name
Required Text(25) Surname
Required Text(25) Address
Required Integer Parent’s_Phone
Required Text(25) Class

Madlall_oble" Jodar sLadY dayMI SQL solgl

o N

CREATE TABLE ddla)l_bly
(Student_ID INTEGER NOT NULL,
Name TEXT(25) NOT NULL,
Surname TEXT(25) NOT NULL,
Address TEXT(25) NOT NULL,
Parent’s_Phone INTEGER NOT NULL,

Class TEXT(25) NOT NULL)
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i P glusl ZliasS "Student_ID" Ja> e SQL ol

o

o N

CREATE INDEX idxStudent_ID
ON ddla)|_cbls (Student_ID)

WITH PRIMARY

\ y

t 3V A @ Mdwh I _slgall" el OB Jodar £Ladl 08 .3
: ol sl Casl <

Jisdl pailas | Jasdl gg Jasl ol

Required Integer Subject_No

Required Text(25) Subject

Ml ydI_dlgell" Jgdar £LadY daidUI SQL yall

CREATE TABLE &xuslyl]_olgall
(Subject_No INTEGER NOT NULL,

Subject TEXT(25) NOT NULL)

.ol Z1asS "Subject_No" Jé> cne <

sl s "Subject_No" Jé> omas) SQL ol

o N

CREATE INDEX idxSubject_No
ON dwwlyldI_slgall (Subject_No)

WITH PRIMARY
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Jixl yaibas | Jaxl pg Jixd! ol
Required Integer Student_ID
Required Integer Subject_No
Required Integer First._ Midterm_Grade
Required Integer First._ Term_Final_Grade
Required Integer Second Midterm_Grade
Required Integer Second_Term_Final_Grade
Required Integer Final_Grade

LT K&l 3 g0 98 WS Jsliad! g daals I sLadly o8 <

ubject

aihldl Slily

1 StudentD

[t

£Lidlg duwld)! Ziliadl casady "dudlall_Cilmya™ Jgu sLASY daiMWI SQL el

J 9l (o Y

~

CREATE TABLE ddla)l_ol=)s

(Student_ID INTEGER CONSTRAINT PK_Student_ID PRIMARY KEY
REFERENCES 4dk)l_Ulo(Student_ID),

Subject_No INTEGER NOT NULL CONSTRAINT PK_Subject_No
REFERENCES d.w)ydJl_slgall (Subject_No),

First_Midterm_Grade INTEGER NOT NULL,

First Term_Final_Grade INTEGER NOT NULL,
Second_Midterm_Grade INTEGER NOT NULL,
Second_Term_Final_Grade INTEGER NOT NULL,

Final_Grade INTEGER NOT NULL)
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Madlall_les" Jodad! ) "dapad _ ol Jodad! e cead! i 08 ¢SQL

Gl 8ued (§ u Jgd ] "xlsx.ddball_dlrw" ULl Jgdar Cale sl il <
JA‘jT e‘d&d.wbg f}bu.w\ ;LwJEJ p.é HOIR A c"L;‘-.Lé_a,Jb" dj..\::.” Wj Ad =)
Ml oble" Jedzdl I el _ddb" Jodadl e oMl Jiio @3 SQL

Bueld (§ Wiz Jgdz I "XISX. Ay sl gall_cidarw” bludl Joda Cale o)yl <

eladl @3 (el day MAapud)l _ Al l_sleell" Jodadl dxawdy ddldl @bl

_dahyI_olgll"  Jgdzdl ope el Jiis @8 (SQL yelgl pluseiwly platul
VO IRV PON | LS PR [ L PRV |

"External Data" cugs dodle asssl Excel calo opo LL! ol iy
Lol yduae) "New Data Source" laisl o3 ((dumyls wll)
.Excel laiply (e o) "From File" Azl o3 (ULl

Jouz J] "dadd_wilys idgul e Ol JE do)OWI SQL sl
Madlall_ ol

INSERT INTO ddda)l_l>ys ( Student_ID, Subject_No, First_Midterm_Grade,
First_Term_Final_Grade, Second_Midterm_Grade, Second_Term_Final_Grade,

Final_Grade)

SELECT Student_ID, Subject_No, First_Midterm_Grade, First_ Term_Final _Grade,

Second_Midterm_Grade, Second_Term_Final_Grade, Final_Grade

FROM dadd_lmy;
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7

INSERT INTO dewlylI_slgall (Subject_No, Subject)

1
SELECT Subject_No, Subject

FROM &asdl_ducaslyddl_slgoll;

\

Madbl_ bl Jodar J) Odlew d8LoY daiMI SQL solgl

7

INSERT INTO ddla)l_sbly

(Student_ID, Name, Surname, Address, Parent’s_Phone, Class)

SELECT Student_ID, Name, Surname, Address, Parent’s_Phone, Class

7 FROM (slu3_dbs;

Jixdl dad 055 Cusw dlall e Godsi @8 (SQL elgl pldsuiwl .6
9 "ob" Jl "Address" olgiadl Jé> & "1"  (»  "Student_ID"
Al 13g) "5483667" J| pilgll a3l o) "Parent's_Phone"

Madall_ by Jads Godod 4oy SQL yel gl

UPDATE ddk)l_cble SET Address = '0L,JI", Parent’s_Phone= 5483667
WHERE Student_ID=1;

MAagdd_Oleya" Jodedl Mo pues Bl SQL yel9l pdsciwl 7
bl e ld Lado o8 .8

t R "dadd_Olmya" Jguell OMorw i) de)MI SQL el gl

3

DELETE FROM doadd_ >y ; ]
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o lgxo ol &1 OIAL) bl Buels e Jondl JoSkuol
IL;S" W GILY c(é\bl.oj‘ Uu).kj\ Lg

olals
¥ Country_ID

Country_Mame
Capital_Mame
Cauntry_Population
Official_Language_|ID —_

;"» Reglan_ID
74
\ oty il

Gblis /i

" 1 Region_ID '—'Jf( Nl 8 Official_Language 1B
Official_Language

Region_Mame

2= "Capital_Name" 3 "Country_Name" Jsi=Jl (5,2} SQL el <8I .1
O Jgda (3 Dl

SELECT Capital_Name, Country_Name

FROM o lady;

oo "Region_Number" ewb "Region_ID" JaxJl ewl oy} SQL yelgl aS! .2
.Ilé‘bunll dj'-\?'

SELECT Region_ID AS [Region_Number]

FROM (3bls;

ol ol 090 Gz "OIL" Jaur (e OMudl e poya) SQL elel G813
'Qatar" ¢ "Country_Name"

SELECT *
FROM Ol

WHERE Country_Name="Qatar";
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050 o "OML" dodx op Ol g g2 SQL elsl S1 4
Jax) g9 15,000,000 o ST "Country_Population"  JasJ|
M12" dauddl "Official _Language ID"

SELECT *
FROM olabs

WHERE Country_population > 15.000.000 AND Official_Language ID=2

Jasdl ol Sgizn Cuzn "OIL" Jodz o Oeud! guex o2ya) SQL selsh 815
"New" 48! Ae "Country_Name"

4 N

SELECT *

FROM ol

WHERE Country_Name= LIKE 'New*'

bl Ly Bueld Jgo boladll 1

Ml bl 8ueB" Blawa]! LI ucld 9 Microsoft Access @ol&ﬂ @.’9\ A

Lo oS3 (I SQL yelgl (81 .2
J9d= (e "Name"« "Surname"« "Address"< "Parent’s_Phone"Jgé=>Jl joye <
12" Casall O gaiio cpddl ddball codlend Mddlall_ bl

N\

SELECT Name, Surname, Address, Parent’s_Phone
FROM ddll_ble

WHERE Class=2;
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B | . )
e .80 oo sS1"Final_Grade"

SELECT Student_ID
FROM ddlall_clanys

WHERE subject="dwMul 401" AND Final_Grade >80

led 0955 (@ Moeud) "Adlall_lys" Jgur (0 "Student_ID" Jadl joye <
055 91 85 ¢ ST"Second_Term_Final_Grade" o
.85 ;o _»S1"First_Term_Final_Grade"

8 r ~
SELECT Student_ID

FROM ddkll_cl>ys

WHERE Second_Term_Final_Grade>85 OR First_Term_Final_Grade>85

lged 0955 (@ Moeud) "Adlall_lys" Jgur (e "Student_ID" Jasdl joye <
Jgiml) Olmydl Jurs doud
¢« "First_Midterm_Grade"
«"First_Term_Final_Grade"
«"Second_Midterm_Grade"
.90 ;« »ST<"Second_Term_Final_Grade"

SELECT Student_ID
FROM Zt,«.l.bl\_olq-).)

WHERE (First_Midterm_Grade+First_Term_Final_Grade +Second_Midterm_
Grade +Second_Term_Final_Grade)/4>90;

bl Bucls Jaam 033
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glal

§ country_iD
Country_Name
Capital_Name
Country_Fopulation
Official_Language_ID

. Region_ID
ghlis Aty Ola)
? Region_ID 3 - ¥ Official_Language_ID

Official_Language

Region_Mame

\_ J

5 "Capital_Name" Jga=Jl 3 cMaradl ga (55a) SQL ylsl (81 .1
M able" J9d= (e "Region_Name" Ja=lg "olab" J9d= ¢ "Capital_Name"

"Country_Name" Ja=dl cow glidl e (S5t 001 3o

SELECT Capital_Name, Region_Name ORDER BY Country_Name DESC
FROM 0!k INNER JOIN 3blin

ON ol.Region_ID= sblw. Region ID
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1
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SELECT Country_Name, Country_Population
FROM Olub INNER JOIN wal
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"ddla)l_oble" Jeuz oo "Name"« "Surname"” Jgil dlw (o,e <
Obiel Jg= "dddall_le)ys" Jod> o0 "Final_Grade" Ja=dl &dlxw (oyc9
MY Ao Bale

Jg=> "dddall_bly" Jed= oo "Name"« "Surname" Jgazdl Wl (o, <
09539 "SlupbJI" B3l Oloxal
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SELECT Name, Surname
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SELECT *
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ORDER BY Surname ASC
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1533
1534
1535
1536
1537
1538
1539
1548
1541
1542
1543
1544
1545
1546
1547
1548
1549
155e
1551
1552
1553
1554
1555
1556
1557

1868

Time

4.396312
4.396360
4.396580
4.396688
4.399463
4.487984
4.42789%
4.428504
4.433451
4.433728
4.457898
4.485381
4.487389
4.488133
4.587404
4.533113
4.533183
4.535541
4.535665
4.537363
4,538186
4.557319
4.565662
4.577296

4.578819
4 07348

Source
199.@.8.154
199.0.8.154
199.0.8.46
199.8.0.46
199.9.9.46
199.8.8.154
199.9.0.154
199.8.0.46
Dell Sc:e5:c3
Dell fe:32:81
199.9.9.154
161.156.67.111
199.9.9.154
199.9.0.46
199.0.9.154
52.114.132.73
199.8.8.154
199.0.0.154
199.8.8.154
199.8.8.154
199.9.9.46
199.0.0.154
52.114.132.73
199.0.0.154
199.9.9.46

100 a a 154

Destination
199.8.8.46
199.9.0.46
199.0.0.154
199.8.0.154
199.9.9.154
199.8.8.46
199.92.9.45
199.8.8.154
Dell f@:82:81
Dell 9c:eS:ic3
199.9.9.46
199.2.0.154
199.2.9.45
199.8.0.154
199.92.0.45
199.9.8.154
52.114.132.73
52.114.132.73
52.114.132.73
199.8.9.46
199.9.9.154
199.9.9.45
199.2.0.154
199.9.9.45
199.8.8.154
100 4 6 4&

Protocol
TLSvl1.2
TLSvi.2
TCP

TCP
TLSvL.2
TLSv1.2
TLSvi.2
TCP

ARP

ARP
TLSv1.2
TCP
TLSvi.2
TCP
TLSvi.2
TLSV1.2
TP
TLSvi.2
TLSv1.2
TLSvl1.2
TCP
TLSv1.2
TCP
TLSv1.2
TCP
TISwl 2

25201 436§ Lo ,m0l]

Length Info

1786 Application Data

1829 Application Data
60 57237 + 3389 [ACK] Seq=3898 Ack=258330 Win=8212 Len
6@ 57237 - 3389 [ACK] Seq=3898 Ack=26@957 Win=8212 Len
152 Application Data
349 Application Data
359 Application Data
60 57237 + 3389 [ACK] 5eq=3996 Ack=261557 Win=8218 Len
42 Who has 199.6.0.217 Tell 195.8.6.154
60 199.0.0.21 is at d4:be:d9:fe:82:81
338 Application Data
60 5938 + 55839 [ACK] Seq=1 Ack=25 Win=1226 Len=0
340 Application Data
60 57237 + 3389 [ACK] Seq=3996 Ack=262127 Win=8207 Len
368 Application Data

417 Application Data
54 55168 = 443 [ACK] Seq=2651@ Ack=2173 Win=1822 Len=0
512 Application Data

9859 [Application Data
353 Application Data
60 57237 -+ 3389 [ACK] Seq=3996 Ack=262742 Win=8212 Len
374 Application Data
60 443 - 55184 [ACK] Seq=4284 Ack=21644 Win=261632 Len
366 Application Data
60 57237 + 3389 [ACK] Seq=3996 Ack=263372 Win=8210 Len
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» Frame 16: 54 bytes on wire (432 bits), 54 bytes captured (432 bits) on interface \Device\NPF_{28219D41-4EDB-41EC-9A3B-A27D90
> Ethernet II, Src: Dell 9c:eS:c3 (f8:b1:56:9c:e5:c3), Dst: Dell 89:6a:2f (8c:ec:4b:89:6a:27)
Internet Protocol Version 4, Src: 199.0.8.154, Dst: 199.0.8.46
¥ Transmission Control Protocol, Src Port: 3389, Dst Port: 57237, Seq: 231, Ack: 87, Len: @
Source Port: 3389
Destination Pert: 57237
[Stream index: @]
[TCP Segment Len: @]
Sequence number: 231 (relative sequence number)
Sequence number (raw): 3887507189
[MNext sequence number: 231 (relative sequence number)]
Acknowledgment number: 87 (relative ack number)
Acknowledgment number (raw): 621794012
2181 .... = Header Length: 20 bytes (5)
Flags: exele (ACK)
Window size value: 62696
[Calculated window size: 62696]
[Window size scaling factor: -1 (unknown)]
Checksum: @xBee3 [unverified]
[Checksum Status: Unverified]
Urgent pointer: @
[SEQ/ACK analysis]
[Timestamps]

oo
oyl = {o.m.)l.«f'u_)}’ Jlall gUSe\Jéd.w‘ ‘o.e_.g.l.c Cj:’ab 8y9 ra)l e ddlall el

182



B> gl

183

{

el Judosd dddee Lgdlats (1 lgadl (plog §psadl (e uwmdll dguniall Lo

e 3 (@I Packets ULl p 3> Jamudy guoxid dus ylaw P Pl e il
OLLdl p 3> x> i Bole eﬂlelbgsy:ugiwus}hd|ua~‘u$.wbd|am
.Bandwidth @3> A GUaidly 0lludl J&5 de w didl po g Judoeidl (ol 528

AL Ol ga¥! ASLE! Lg p 3ol Judo ddos Cldais

lgake £ MoV gi Hlgaell dal g lgaazr @3 I UL o) & yo 48 93 ol 32 .2
el o

'@

ASuidl Slawe add gyl Moo gy p o & asls gJl S3

AWl U gl INS (o cdSwld) JSUine gy pioell Jhoxe oo
ezlged! Al 4dlyeg ASuidl e UL e uenmilb a9l (10 Adyme <
(83 Judsell lgalg (port scanners) 33t iloewls Jos &S dods <
Bl A 43 g ATl Y g3 Al adkoss <
UL Jad A gadned! Cildoad! dodes <
A giuall 33l LY Lallg ByLall clmapl e CByadl <
Sl 3ylg0 30 ASY) Capadll ellgiud @1 L] ydpas dyioxs <



&9 el blid
Ol yload! Judly Ooloeokid!

(3l A58 g gim OF oy (1 ol glanadl BHUSS Al il <

Lo & a3l Aa3B yolie eudaity 08 da3la)l LS ddlall ooty OF ds <
Byg sl die Juadll §) g (Ao lhzmany dillall

RSy Ogagiiw S Td) adgall (S9SNl Wyl Jgo ddlall slanb o <
P3Gl Sy Sl Juaddl (B egidle) g 4 ling

Juadll 8y gam e b SO (ol 9 58IV w0 ,dl LS ¢Sy 859 puall e <
g -1 3 8 g blLiadll doasa)

e B Lwlio Las 158Ls1 a8 dulall o uSTg Lgio p dadasadl e G158 o8 <
Jlaw)l S8 Lf“;.)"” &5.9‘911‘ ZLQL(,o;b é.ﬁ.?uj‘ 4519 @U)P |}AL§ gﬁUJSj 49?:_9)2&)}”
Juadl) 3w gia) ] 9,8Vl ol

adipall Juasill (93 ddlall ddls] i)y

Blay oz ) BEL didlp] 035 Cuon (08 ad gill (805 ddlall o bl <
.Microsoft Outlook 3 ldelad O3 (1o ligiads W (S9,xSIY w0yl

samgll a4 @

[ 28) St Yoy gy il g e Y

Rl il Moot Wiord aamied o wide il Rlam py Fuing
i g gl Abmally ppnns b} ) el 1 il i

Microsalt Edgr, Google wsareh engine, Microsah Wand,

Microsolt Bjge pait =
gzt
3 i . -

184



9 sl bli
Olyload! Jurd .b WA C PN

Juold3) Packet Details = 3> (5 il M.w‘;l\ B9 aaall dda)l o bl <

0 Ogioes ddlall £ 5 @3 lgaliuneg do 3ol Juoyo oye oy cadl dallall e 7 381 <
L 0 gl Lo e 2Ly dagall cilo glaoll dudy

Al e Ao gaie A (6T dpoe) Gylins Calall 3 gl Job dallall o ol <

(o lrlidnl J] 0gho s (o USTg § 9 pduadl Jlgb ddlall e C1,aYL o8 <
A QLS J) g 92 b Sbsrue 0 9gzl9 pas dedlall gemidy 089

2yl Juasill (93 ddlall ddls) ilo)yds

WL&S&UJSgﬁ};JQALQ}?,M“ \@‘M‘QL@M\&QUSWO oo bl <
Ologlaoll Gl 8 Lo gizrg U8 A guie da il L§T

185



y Y 187 e S S giunll ol pgle

COMPUTER SCIENCE

186



COMPUTER SCIENTCE

‘;glf‘d| bl Juadd!

2021-2022

J9VI daidall

G

binarylogic



QLS j90) zeslas

13
§
&

® o

oWl @ b Glus]

© © @ ®

1651 galy
Dans oyns 85l dplgh (§ o
Al gsldls elasdl

Olellasad]

Olsyaelly diadad bo i g2 @und
SEDRURVETVERESE-RERE S

ERE ST
ook B>y S Algs § blad
Bi>g)l (§ gy 5 iy (&) ibylgall

HLIWN P A K\ P

S dagall LUl e 35 pud
Agiazlye ) ddllall zli

@ © © ®

e Asd abgll ealas)l zaral) Lol LS|

aS)lawdlg O glad|

o,
of‘:‘?;o

C‘,o:.JJ\j @4.5.1]\ @
il > P

KRR TPRPSRON IR ETI  |

dygalll &Sl

A
g

adal LS [

Juol g3

g

188



189

OLgiseadl J9d

196 E @ P JoVI Busgll
196 Bl=>gll Caog
196 I dalaiwe Lo
197 olatll Gl s
198 lasoll zlgaoll yulas
198 zlewll AletSy dd gado Jasly)
199 48y Ll dsyg )l Sllgally Cylasl]
199 dgllacdl 834519 gy yolasll
200 1 Loyl
200 AU REI
200 CIUal dakaian Lo
200 olal Sl
201 Oldlasadl!
201 dad i)l Sl
202 gl

202

Juaitll Aol ol



203 ool 3le Sl il
204 ool 3la domiaall oyl
204 adiyall Jowamill (593 dulall 8Us| iy
205 Loyl demr3gaidl bl
212 2 Lyl
212 ool Lo
212 Il dalaiiw Lo
212 kel Ol
212 Slodlagaall
213 b grall b
213 KW
213 Jxaitll Aol ool
214 ool 3e Ol il
215 ool 3la Aol byl
215 aiyall Juamadll $93 &dlall 48Us| il
216 Syl derd gaidl LY
222 3 Lyl
222 ool Lo
222 Il dalaiiw Lo
222 kel s
222 Sl

190



223 43 ol b

223 KW
223 Sl Lol lowrels)
224 ool 3e Ol il
224 ool Bla) A el Sl
224 2diyall Juasadl $93 Adlall 48Ls| il
225 )il der3 gaidl bl
230 4 sy
230 ool Lo
230 CIUa)) dalaiiw Lo
230 ohatll Ol
231 Sl
231 i gl Ll
231 KR
232 Sl Aol ol
232 ool 3e Ol il
233 ool 3la) d el ol
233 2iyall Jmamaill ($93 &dlall 48Us| il
234 Sl der3 gaidl bl
242 5 syl
242 ool Ciosg

191



242 Ul dolaiie Lo
242 ol Ol s
242 O lodlasaall
243 dxd gl Lol
243 o
243 daall Aol Oiloeaakd!
244 ol Bl Ol il
245 ool 3la) A iaall byl
245 2550l Juamtl (593 Adlal) 4dLs] Ciloys
246 laydal) &3 gl LY
252 Olasylaadl Juadly loenalid!
253 aiiyell sl (895 ddlall ddL] Sl
254 E@ AP 4SL) Basgll
254 bl Cauog
254 Il dalaiw Lo
255 olatll Gl s
255 Blasall zlgiadl olas
256 Zleredl Aol g dd ol Jaalgy
256 ALl doyg ! calylgally Co)lanll
257 dgllacdl 834519 gy yolasll

192



258 1 ol

258 ol Caiog
258 CIUa)l dakatiiw Lo
258 ladl Ol
258 Olodlasaall
259 dad i)l ol
259 Jugo|
260 RVEST - WA S [FCN BN
260 ol 5 bl il
261 ool B3l A iaall Ol
261 2 yedl Juamdl (593 dallall 48] il
262 Oloyual &3 gaidl SLLYI
268 2 syl
268 ool Cauog
268 Il dolaiaws Lo
268 ol ol
268 Olollagasll
269 dad gill Coldel|
269 Jugod!
270 RVEST |- WA N (RN BN T
271 ool B bl il

193



271 ool Gl A aall ooyl
271 a5yl Juazidl (593 ddlall 48Ls| wilyys
272 Oloydil) e gl LY
276 3 gyl
276 ool Caog
276 Il dedasiuw Lo
276 NELURGIHEC
276 Olllasaell
277 dad giall busd|
277 RWINA[
277 Jaslb duo ) Oloeald|
278 oo 3e Oled| il
278 ool @l dspaall ol
278 a5yl Juaill (593 ddlall 48Ls| wilyyas
279 Oloydil) e ol LY
281 4 eyl
281 ool Caeg
281 I dedasuw Lo
281 ladl Ol
281 O ldlasnll
282 dxd gial) L=

194



282 KW

282 Juaid duolsdl loaald!
283 ol B3 Ol il
283 ool 3l il byl
283 25 yedl Juwamidl (93 ddlall 48Ls] il
284 Oloydal) &3 gasd] LY
287 5 Loyl
287 ol Loy
287 CJUall dolaiic Lo
287 et Ol
288 Oldlasadll
289 da3 giall iyl
289 dugaid|
290 Jeasill o] ok
290 ool 3le Sl
291 ool Bl ds il byl
291 2l Jmamdll $93 Al 48Ls)] oy
292 loydil) &3 gasd] LY
299 Slylaadl Jsadly lowald!
299 2yl Jusasdl $93 ddlal) 40| iloyds

195



SV Bu=gll

oz 531 44058 Ao
Object-oriented Programming

- =

LS ounliog dorgidl 458 Ao b S guniall (fe Bumgll odn (§ ddlall G pasw
456 dmaplly Ll domapl o Ll ddlall )l (3 glly pasbasly wlially
Ahll) duzgidl d5E dmopdl olae e Ogdyminwmy ddlizee Sline J> (§ dz gl
&89 oy soshil Python Ogedsviuuw Llgdl 39 (S suss-Cadasdl-o ol
adailly lglly Ly el daliseal! dargill 4058 dmapdl @adlao

@,

Ao gl 4356 dma Il Squaiall <

31,21 Amaly dm g3 256 Ao oy Byl <

O (o <

ol R <

Alacwd! Gladlg dusa Wl OSSR cLid] <
self Jolaoll pluseinly cLladYl dadsy <
wabasdl Cayaig slid] <

O paibas ] Jso sl diaS <
(gl Casyadg slid) <

LS o a5 ol sledinl <

Al Caslbgg Al Caslbgll Casyald <
Az gi| A5 doma ) dunts )l Aoyl E0liall <
2| 203 Amar (§ B3l pogio <

Python daly dzapdl § &gl pusuinl <

196



B>l

197

gl #lg <

Aomapll (3 Bhygll plasial bl <

Az gl 458 domapdl (§ Loyl 0 gghe <
Python il dzeapdl (§ Wyl plisiul <

Az gl &5E domapll (§ il pgghe <

Python zlp § ilbylly paibasdl Cadis D> Jodad Jguo gl SYdas pldseinl <

omapl § i)l plassil Clpe <

A gl 456 doapdl (3 JELY suaS pgan <
Python 4l dxepl 3 JE&EY suad paseinl <
B 0 Toe oo Bolaiwdl d>gl <

Python (3 JoSie aliy oy dgill 456 Aol 180k (Guulal <

©

OOP 4> g1l 458 doeapl) Al il e Bpaill <

g Aoy WUSE clid) <

.Methods &5 gJI Attributes <lewd! (o be NS Wus <
.OOP 4> 93| 458 d>xel 3 (Inheritance) )l dueal e Byanll <

9w £LiadY OOP dor gl &5 doma ) dns )l Olinenlly tSakiall plusuil <



© CEr

Syl Sl CoSaall o 1 eIl Jlomall
L“g._g.wbmﬂs.&'w gl
PNESRUIE L bl

U5 sLadY wy2adl plusvd G12T.PS.CT.3.1
by | Slie J> GI2TPS.CT3

-]
- - - oudlaall plassily adlgll
doeapl) diwluadl 80kl plusuinl G12T.PS.CT.3.2 gl 2SS

4,055 Aol dosMle Sk 5 G12T.PS.CT.3.3
0 e iin i gaomal (s8] domal) domgil

Ao gl Sl
P SILEE ZTURSTE N
el ol ol
euplae ] i Guudas gk G12T.PS.PR.2.1 BlaSswl G12T.PS.PR.2
cAdudld) doo | c.? dipd>d| doxn bl

Olemapl pghs

Zleed! ddatg dd gads daslg

OludL I

Olus M3 o (doluwdl) dusbyl 0gilhlge ddlall piuw
t63lue) egalsd sLST GU3g ¢yt gall Cilg lly Jandl olelus
Az gl d5E Aol

62 doxivio | LIl QS | e GWI Cisall

AlosY! dallly A el dal)

Byl hlgeg Sl Juolgdl Whlge ddhll gl
QA il egilas] sLET LSl

85W|@M|uus|ﬂs@w|u4aj|

198



199

dslad! Cilylgall

Lyl olbdhwrddl jax e ddkl Gpauw
GUAY cé.l,d\ Olusdl Jos 4T Leg cJlesY Olodlasang
Az gl A58 damopdl e dainy 3 gl ol egilas) U

102 dxio | Ul QUS| e GWI Casall

ddsludl doyg sl Olylgally CB)laodl

Visual Studio Code plisuiwl 425 <
.Python IDLE dixop! Joadl o <
Python 3 &bl Jezdly cdlslly colpanadl mo Joladll LS <

:dghlacdl 83¢2V19 Wilgallg yolasll

yobaad!

el ‘53.1.9
$3)3JSJJ|)W|
(Ul QS = e S Casall)

$5Ss Qgul> <
Windows 10 <

Python <
Visual Studio Code <



d A O :

Aol o MY dxgl e ddlall Gyaty OF oyl 1dg) pladl (5,31
Gl elad] 4SS de Gyl ] BLEYL cdzgill 058 dzmapdly LS1,2Y
.C)USSJ\j

Az gl A58 dn,Jb D guaidall <
A2 domaydly dr gl 2SS Aol o Gyl <
UK Lo L <

( 1 U"J"U‘> 1 34>l
Classes wta)lg Objects Ui

ol Pl <
.M\ Qliﬂb a,.«m).an LSS ;L&dl <
self Jolaoll pluscinly cLladYl dadsg <

il Ol
L00P dzgill 458 doenyl) dusy)) Oliandl e Byl <

89 duzmayy OUSE eliad] <

200



201

Oldlasal)l

il sl doyall 2l
Object-oriented programming d>gi) 456 dxay
Object 1Y
Class a8
Constructor £ ghdkall
Instance Jdo

()

Loyl oy WSV dmgl iy (8 dogaso dllall dzlgy U6 <
MY O o) by Azgidl 45K domeydly A1)
et B s Ul el e o 2512 ey
- L oyl unds o Law ¢(functions) CasWbglly wilel, =)l
B el OUL ob B el ] dagdll 408 Ll B
LIS

dad giadl bl

Pl cMdally sy ol of ddlall daay 48 <
e Gpatll b esasblud of elide 313 5201 e AYal
Wjasady Ailal dgill 4056 domaydl epnlie

@

9 Python 3 Lexeydl Gladaill e A8 Loy Boldl ddluell puseinsd <
sha Jgl s g3 A50b Aluns S92 g3 S O o duomaydl Oladaddl OF ddlal)
92 Boldl ddlunall Hlude JodsS ol S 1‘.35;\3.]\ oo oL ddlue e Sgioe b
Qi) LeheST dmeydl Olapdaddl 4S8 Gyl 0955 oF boyts SU9 cgayeald gyt
.(Object UK <Lid)



drgod

d).a.'i.u Al duasly 5‘)UE U"’J“'U‘ ua).x.’ .Lé.nj &.&.‘él;.dbj};dl due S| ﬁm\
i Al pams ey sddl Sy Az gl 4058 Lplsg Aol S0l s

SPython (3 (&5 glly eloYls dusyl (salall ,S35 Jo
Sleals3 G W) Python Jes 4T 2 L

S daldseicl o5 Gl (mapddl yymall 92 Lo

S gl &5 dzmaydly dsly2Yl doee | pllasasy o Jo @

Lomoydl (ol A5 Aomayd] WL Aol domaydl Ll pgaldsuinl 6 ddlall (230 <
duzmayadl Olaglaidl (o Aladas (12 Blue SV geoliypd) 0550 Lo Baladl b9 812!

(JaudU (Y (o (5,581 5 Bumlgll Laduass ey (I

il Aol bl

Bl @By cdzr gl 456 Azeaydlly 28,2V dmaydl Jg> Juaddl B Gplad) ol <

Bl liSay .ldlasaall 0ds 0gd e ddlall suslun) dungdll 5Ll (o Aol

Aoyl s OV dargl Aol (5523 S 19 clall QLS 8 3950l alasealls
o g| A58 A, llg Ay

A58 domaydl )yl i (58 (e Hlue e S Of" BHlue (sM Of ezl (0 <
k;d.]a.‘,a.w 5.,4.0.0." P.@.S e ddlall sue el 4.«.0_9.«.)\ 8Ll O 4.1.;.9\.: Oyriean| 4_->3.J|
89S0l Byludl Jlie plusciwl GliSey dgill 4056 domaydl (3 dxally (5K
LS 03 .Sy &l odlasme o Juedl Je Bueluwd) CIUI oS S
9 A << 56 << Jde 1909 dgill LK doadb olsdl bl pagaall Lo
.(Class >> Object >> Instance)
T 98 iSay Eum eupliall 0dd 7 i (b 3l el Jliey Bl Ll eliSey <
ezl dduall Jilall paz OF Co (da)l Canog ded J3nll prasal lalases
J.;.’LA O 5)[,«&}@.23 ddoeall d).;..q)\ LAT cdsall ells OR ;Lu.’b;‘ O BJL.A.Q k?.sb Llasdll i
2 Alice of dllall 7 ;a19 Alice goliy zd! ¢ jilaall edasll el plusuiul <

«Alice ,59 839> g0ll LLEKIg wliall o G"Zﬁ A g3l Lf;jg Aoyl (ﬁUa.:) L
Lgade 198503 O Baew W 8191

202



Aoyl (5 VSC el Ogodsivuus 0 gl eyl ddlall o (oLl 6 yadul <
Ciyad Aoz oS 4uaS ddlall Cnpadd LIl QUSG of sbiand!) 890l (sl
Il OUS e JgI1 Jladl 0L o ysly Bysiliall ilalandl plasuiul o3 cdzall
= Las e iyl Bug iy Python Gl live law dezr oS5 piseiw
1 Asa)l elad)

bl o bl Python plasviw! 488 Jg> ddlal) 8, il colalinYl epddiy @3 <
L}i.) .)3..,4.3.&‘ CJ'“’ 2o Il ul.,Su_Q &Jz»i!b GlaiwYL WJJ\ sdog VSC @-9
ez O &dlal) W8T 4551 Alunedl dpeal Lle auSTlg dnliSh Ognsiaw Lmay sl
(instances) <die e d5all b lamay 3LAS] iy 3! Bzl LSS

Jladl sLad] Adlall po bl cdCinall Sy iolatll edatll dumslyinl ol <
a3 ogio albly el Eilme (386 8yl Blatall GUSI b 39 gall U
el bl duomlyan] pldil iSas zalipd! Jas 4uiS 0gd) ilpuiiall o
Sy s gll Slinyas b dedsimall self oy zangs go ool oo 7 2]
tsiuks OF (e ASTWI g «_init_ (constructor) {ada)l yusiell dings 5 pdsiud
dodr 58 sLad] die 0,3 ey dumaydl Wledaddl e s3> o 92 Python b dsal
A5l o

oWl 38 Ol Al

el Y JUl Jaw e il I

55 Of audatd o <
S dr g2l 358 dmoydl Sguaall Lo @
Coi8lg daall Cayas 9o Lo @
¢ kol Sguaall Lo

S_init_ (4da)lg self Jolaodl (o S pisiind 13L) @

(og2e )35 delgll loellasaally ddlall (853 <
ool @ lgedsuiudin U Oledliwdl paus QLS Oloydis Slarwdl ebSa <

203



- ool 3l Ao fdall byl

el O oyl W (e peald! oyl plisiwl elSas

ddlall 8)u8 53a0g eit) oyl @3 delizdl duaedl )l

Mo § @)y @) dwdyll edlaall Claduwl Ao pgidelualy
gRe)

25 doxiie | Ul QUS| e QU1 Casall

43,4l 39,41

adiyall Juasill 93 ddlall ddls| ilo)yds

3.6,'4.153 ;L/.‘L.'!l zL_a.Ua.H O g..,\.Uo‘ ‘w).U! O u».)l.wj‘ g..,‘:)).)ﬁ.” O ;L@,‘i}}” dao <
belay aiwl) (10 LAl Oldatus (Silgie ex> wlwed (function)

204



B>l

205

r Oyl A3 gl bl

TOOP =gl 458 dzeapdly A2l domapdl i Byl Bya)) 52 Lo .1

Aol @l Laiy «coli3Blg Colill da gl A5 dea ) piseicnd

Ladudss oy yalgly Oldecy Wilslya] i galdl @l 45,2

Az g1l 458 dxe Wl (§ Object (38IL sguaiall Bye .2

B3dmee LS g el LgSas Badoees Wlew g GLLS & SLEEI)

S dor 9301 4088 dmapdl @l (3 A1l (801 o Byl .3

ol 1 JLSY Il QUS Bl e bl ans
Lealas o5 @) eulinll Oliyany Sdally



O O 0 0 & &0 0 @

olally SUSKI e AlaY) Aol didad

4512 el Wl GldSy da gl 4058 el Wl LUS (0 Python s (Sl
Ao Oilelyz] duiil (gSasg 8ode (aibas g wlss|
Attributes ¢& (S8l (aSlbg e adlay (s zllasasll

USRI sLady dimoy Oladas LB (p dall

) Judo Ll 3801 oo

.Constructor teidell pusl __init__ dadsgll e 3l of oSy
Axal) Jdl el ] 2z 92 self Jolaol

Agmasns del @3 Uasdl lyliadl @gan (2Bl eyl ope dallall elgil day

dage e yoiall Cogll ol Cllall QLSS Dlaiwdl de ddlall amis
Oyl 08 cppaand) pdseid OF oS toidd)l 0L 02,83 ._init_ dadsgll
S8 eLad] 05 Lo 13 L 2S5 i)l (§ Bluy deldo ‘o.g.&og GURLY

206



207

'@

M asY g Jiiog

oMl Sble darded ope oSS (&I Student & £Lash o3 .1
1AW ULl > Khalid (581 eladl o3 .2

18 yoal! -

12 :aall -

Qatari :dcuwdsd! -

Asladl e Ul Clall Casall oyl 3
Khalid yesd il oo 3de &8Ls| o Sl & Add_years dadsgll casl 4

Olgiw ues Hlades Khalid e 83L3) Add_Years dads o)l il .5

class Student():
def __init__(self, grade, nationality):
self.age = int(input("enter your age "))
self.grade = grade
self.nationality=nationality

def AddYears (self,years):
self.age +=years
return self.age

Khalid=Student(12,"Qatari")
print(Khalid.grade,Khalid.age,Khalid.nationality)
Khalid.AddYears(5)

print("Khalid is", Khalid.age, "years old")

12 18 Qatari
Khalid is 23 years old
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class Employee:

def __init__(self,name,department):
self.name=name
self.department=department

[Ict_teacher:Employee("Saad","Computer Science")
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class Rectangle():
def __init__(self, height, width):
self.height = height
self.width width

def Perimeter (self):

return self.height*2 + self.width*2
def Area (self):

return self.heightxself.width

MyRect = Rectangle(20 ,15)
print(MyRect.Perimeter())
print(MyRect.Area())
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class Car:

def __init__ (self, make):

;elf.make=make o

self.speed = 60

def speed_up(self,speed):
self.speed = speed

print ("I am driving at a speed", self.speed, "km/h")

def turn(self):
print ("I'm turninng...")
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class Car:

def __init__(self, make,type, color, model):

self.make=make
1 self.speed = 60
self.color=color
self.type=type
self.model=model

def speed_up(self,speed):

self.speed = speed

print ("I am driving at a speed", self.speed, "km/h")
def turn(self, direction ):

self.direction=direction

print ("I am turning",self.direction)

carl=Car("BMW Convertible","sports","black", 2016)
car2=Car("Toyote","Sedan","red", 2018)

carl.turn("right")
car2.speed_up(90)

I am turning right
I am driving at a speed 90 km/h
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class Fruit:
def __init__(self, color, size):
self.name="citrus"
self.color=color
self.size=size

(Fruit1=Fruit("orange",5) ) o

print(Fruitl.color) o
print(Fruitl.size)

orange
5
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> &3y JWI aranl adadell LS JST

0 Person &l Casyai H,US .1

9 PL B B (e duidl @oiid greet () dadd gl slediwl .2

e ("Huda",18) e«all Person 4l p2 Juiw sLidl .3

class Person:

) O

def __init__(self, name, age):

self.name = name
self.age = age

def greet(self):
print(self.age)
print("Hello my name is

+ self.name)

(p1 = Person("Saad", 17)

) 2)

pl.greet()

( p2 = Person("Huda", 18)

p2.greet()

17

©

Hello my name 1s Saad

18

Hello my name is Huda



1591 Ol glasell i

«mileage 9 max_speed yaibazll esais (3l Vehicle &ia)l Casyal JoS! .1
Blwdl loglan audas I car_details dads gl

200 » max_speed Sguadll dicw ob ke ¢ myCar Juiwdl o581 g@m 5
'$‘5180 $9lud mileage ds glasall ddluallg

szl e gl CaSly 38IL Lol dads o)l gunl .3

class Vehicle:

def __init__(self, max_speed, mileage):
self.max_speed = max_speed
self.mileage = mileage

def car_details(self):
print(self.max_speed)
print(self.mileage)

(mycar=vehicle(200,180)

(myCar.car_details()

200
180
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class Student:

def __init__(self,name,grade):
self.name=name
self.grade=grade

def work(self):
print("My name is",self.name,"and I go to school 5
days a week in grade", self.grade)

student1=Student("Saad",12)
studentl.work()

My name 1s Saad and I go to school 5 days a week in grade 12
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Detail dab>gll gusiwl .6
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class Phone():

def

def

IsTouch,

def

~init_ (self, model, IsTouch, Size, Color):
self.model = model

self.IsTouch = IsTouch

self.Size=Size

self.Color=Color

Detail (self):
print ("Model:", self.model,"\n" "IsTouch?", self.

"\n" "Size:",self.Size, "\n" "Color:",self.Color)

Calling (self,number):

self.number=number
print("Calling with",self.number)

Apple =

Phone("Iphone 12", "yes", "5.4 Inch", "Black")

Apple.Detail()
Apple.Calling(12345678)

Model: Iphone 12
IsTouch? yes

Size: 5.4 Inch

Color: Black

Calling With 12345678
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class Job:
3 def __init__(self, person_name):
self.name = person_name

[ Single Inheritance &> &l)g j

def task(self):
print("working")

class Teacher(Job):
def task(self):
print("teach students")

teacherl = Teacher("Khaled")
teacherl.task()

class Dad: 3 B
def __init_ (self): Multiple Inheritance dodxis &lyg
self.eye_color = "blue"
self.hair_color = "black"
self.city = "Amsterdam"

def swim(self):
print("I can swim")

class Mum:
def __init__(self):

self.eye_color = "brown"
self.hair_color = "brown"
self.city = "Amsterdam"

def dance(self):
print("I can dance")

class Kid(Dad, Mum):
def __init__(self):
# Calling constructors of Mum class
Mum.__init__(self)

kid = Kid()
print(kid.eye_color)
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class Parent: W&Sw

def __init__ (self): . . .
Hierarchical Inheritance

self.eye_color = "blue"
self.hair_color = "black"
self.city = "Amsterdam"

def swim(self):
print("I can sing")

class Child1(Parent):
pass

class Child2(Parent):
pass

kid = Child2()
print(kid.eye_color)

class Parent: Olgiuwl! Badaie dlyg
def __init__(self): . .
self.eye color = "blue" Multi-Level Inheritance
self.hair_color = "black"
self.city = "Amsterdam"

def swim(self):
print("I can sing")

class Child(Parent):
def __init__(self):

self.eye_color = "brown"
self.hair_color = "brown"
self.city = "Amsterdam"

def dance(self):
print("I can dance")

class GrandChild(Child):
def __init__(self):
# Calling constructors of Parent
class
Parent.__init__(self)

kid = GrandChild()

print(kid.eye_color)
kid.dance()
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.area 9 perimeter 3 4llg y 9 x ya3basdl 2o Shape 44 Lo

.Shape 48 (10 &5 sud> Square 468 sLadb @3 .1
GBI 10 (e Wall da)l (a8lbg slediwl @3 o3 Square aal) Juie 58 Ladl o3 .2
.Shape

31y ulilaie y 9 X (2esd 0985 Eoe S init__ dadsg Canyad del (Al 0 (3

class Shape:
def __init__(self,x,y):
self.x = x
self.y =y
def area(self):
print( self.x * self.y)

def perimeter(self):
print ( 2 * self.x + 2 * self.y)

"

class Square(Shape):

def __init__ (self,x):
self.x = x
self.y= x

squarel=Square(3)
squarel.area()
quuarel.perimeter()
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class Teacher:
def __init__(self, name, subject):
self._name=name
self._subject=subject
def task(self):
print("The teacher teaches",self._subject)

teacherl = Teacher("Khaled","Math")
teacherl.task()

(4ele) Public

class Teacher:
def __init__(self, name, subject):
self._name=name
self._subject=subject
def task(self):
print("The teacher teaches",self._subject)

teacherl = Teacher("Khaled","Math")
print(teacherl._name)
teacherl.task()

(dao=) Protected

class Teacher:
def __init__(self, name, subject):
self.__name=name
self.__subject=subject
def task(self):
print("The teacher teaches",self.__subject)

teacherl = Teacher("Khaled","Math")
print(teacherl._Teacher__name)
teacherl.task()

(44e\s) Private
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class Computer:

def __init__(self):
4 self.__price = 1200

def sell(self):
print("Selling Price:", self.__price)

compl=Computer()
compl.price=1000

compl.sell()

oS Y Price Qgwlodl yaw gt
Jsoll oS Y o5 pdte 4 oy
Al S e Y] A

Selling Price: 1200

class Computer:

def __init__(self):
self.__price = 1200

def sell(self):
print("Selling Price:", self.__price)

compl=Computer()

[compl._Computer__price=1000

compl.sell()

Ol ez Price ©glsdl yaw i)
el ode pusiud

Selling Price: 1000 .Object._ClassName__ Variabe
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[from abc import ABC ]

class Employee(ABC):
def calculate_salary(self,monthlySalary):
pass

def daysofwork(self,monthsworked):
workingdays = 21 * monthsworked
return workingdays

class Teacher(Employee):
def calculate_salary(self,monthlySalary):
finalmonthlySalary = monthlySalary
return finalmonthlySalary

# a designer who has worked for 2 months

emp_1=Teacher()

print("The Teacher worked for", emp_1.daysofwork(3), "days.")
print("His salary is", emp_1l.calculate_salary(10000%3))

sl il Yo ogde cnais «Python (§ (abstract class) 83y 455 sLady T WINISS
oasbas &5 O LpSey WLad] ey 83y2xe 458 ST 0] .abe 849 e 830lx)l ABC sl
Ik“,lg LS ABC &8 a5lb g9

from abc import ABC
Class ClassName(ABC):
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class Shark():
def swim(self):
print("The shark is swimming.")

def skeleton(self):
print("The shark's skeleton is made of cartilage.")

class Fish():
def swim(self):
print("The fish is swimming.")

def skeleton(self):
print("The fish's skeleton is made of bone.")

fish1 = Shark()
fishl.skeleton()
fishl. swim()

fish2 = Fish()
fish2.skeleton()
fish2.swim()

The shark's skeleton is made of cartilage.
The shark is swimming.

The fish's skeleton is made of bone.

The fish is swimming.
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import datetime
from datetime import date

class BankAccount():
def __init__(self, name, initialBalance):
# Each bank account has an owner, an account number
# and a list of transactions from which we calculate the balance
# give a new account number to the new customer
global accountNumberSeed
accountNumberSeed += 1
self.number = str(accountNumberSeed)
self.owner = name

# deposit an amount of money
def makeDeposit(self, amount, date, note):

# withdraw an amount of money
def makeWithdrawal(self, amount, date, note):

# calculate the account balance from all transactions
def getBalance(self):
balance = 0
for item in self.allTransactions:
balance += item.amount

return balance

# display a report with all transactions of an account
def getAccountHistory(self):
# display a report header
print()
print("Account Transactions History")
print("Date\t\tAmount\tBalance\tNotes")
print("---------mm ")

# display one line for each transaction
tempBalance = 0
for item in self.allTransactions:
tempBalance += item.amount
print(str(item.date.strftime('%Y-%m-%d')) + "\t" +
str(item.amount) + "\t" + str(tempBalance) + "\t" + str(item.
notes))
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class BankAccount():
def __init__(self, name, initialBalance):
# Each bank account has an owner, an account number
# and a list of transactions from which we calculate the balance
# give a new account number to the new customer
global accountNumberSeed
accountNumberSeed += 1
self.number = str(accountNumberSeed)
self.owner = name

if initialBalance > 0:
# create a list of all account transactions
self.allTransactions = []
# make the initial deposit
self.makeDeposit(initialBalance, datetime.datetime.
now(), "Initial deposit")
else:
print("Invalid amount " + str(initialBalance) + "
QAR.\nAmount of initial balance must be positive")
print("Opening of a new account was not
successful.\n")

\
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def makeDeposit(self, amount, date, note):

if amount <= 0:

print("Amount of deposit must be positive.")
print("Deposit was not successful.\n")
else:
# create the deposit transaction
deposit = Transaction(amount, date, note)
self.allTransactions.append(deposit)
print("Deposit of " + str(amount) + " QAR was

successful.")

+ " QAR.\n")

print("Invalid amount " + str(amount) + " QAR.")

print("Your new balance is " + str(self.getBalance())
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def makewithdrawal(self, amount, date, note):

if amount <= 0:
print("Invalid amount " + str(amount) + " QAR.")

print("Amount of withdrawal must be positive.")
print("withdrawal was not successful.\n")
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def makeWithdrawal(self, amount, date, note):

if amount <= 0:
print("Invalid amount " + str(amount) + " QAR.")
print("Amount of withdrawal must be positive.")
print("withdrawal was not successful.\n")

else:
# check if the balance is enough for the withdrawal
if (self.getBalance() - amount) >= 0O:
# create a withdrawal transaction
withdrawal = Transaction(amount, date, note)
self.allTransactions.append(withdrawal)
print("withdrawal of " + str(amount) + " QAR was
successful.")
print("Your new balance is " + str(self.
getBalance()) + " QAR.\n")
else:
print("Not sufficient funds for this withdrawal!")
print("Your balance is " + str(self.getBalance())
+ " QAR and you asked for " + str(amount) +" QAR.")
print("withdrawal was not successful.\n")

=
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class Transaction():
# create a transaction
# each transaction has an amount, a date and notes
def __init__ (self, amount, date, notes):
self.amount = amount
self.date = date
self.notes = notes
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# withdraw an amount of money
def makeWithdrawal(self, amount, date, note):
# if the amount 1is not positive do not allow the
transaction
1if amount <= 0:
print("Invalid amount " + str(amount) + " QAR.")
print("Amount of withdrawal must be positive.")
print("withdrawal was not successful.\n")
else:
# check if the balance is enough for the withdrawal
if (self.getBalance() - amount) >= 0:
# create a withdrawal transaction
withdrawal = Transaction(-amount, date, note)
self.allTransactions.append(withdrawal)
print("withdrawal of " + str(amount) + " QAR was
successful.")
print("Your new balance is " + str(self.
getBalance()) + " QAR.\n")

else:
print("Not sufficient funds for this withdrawal!")

print("Your balance is " + str(self.getBalance())

+ " QAR and vyou asked for " + str(amount) +" QAR.")
print("withdrawal was not successful.\n")
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# --- MAIN PROGRAM --- #

# get account owner's name and initial amount to deposit
name = input("Give us your name to create an account: ")
while True:
try:
initialamount = int(input("How much money do
you want to deposit?\n(1000 QAR is the minimum amount)\
nAmount: "))
# check if the initial amount is above the bank's
1limit to open an account
if initialamount < 1000:
print("Please enter an amount equal or higher
to 1000 QAR.\n")
else:
break
except ValueError:
# catch all other input errors (input is string or
empty)
print("Please enter an amount equal or higher to
1000 QAR.\n")
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# open the bank account

account = BankAccount(name, initialamount)

print("Account no. " + str(account.number) + " was
created\nfor " + account.owner + " with " + str(account.
getBalance()) + " QAR.\n")

# Transactions:

# withdraw 200 QAR

account.makeWithdrawal(200, datetime.datetime.now(), "Buy
smartphone case")

# deposit 2000 QAR

account.makeDeposit(2000, datetime.datetime.now(), "Money
from grandfather")

# withdraw 1000 QAR

account.makeWithdrawal(1000, datetime.datetime.now(), "Buy
mom's birthday gift")

# Display a transactions report
account.getAccountHistory()
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# --- TESTING --- #

# test if the bank account is protected from invalid
transactions

print("\nAccount integrity tests\n")

# create a bank account with a negative initial balance
invalidAccount = BankAccount("waleed", 100-)

# deposit a negative amount to check class method
account.makeDeposit(1500-, datetime.datetime.now(),
"Attempt to deposit")

# withdraw a negative amount to check class method
account.makeWithdrawal(750-, datetime.datetime.now(),
"Attempt to overdraw")

# withdraw a large amount to check class method
account.makeWithdrawal(100000, datetime.datetime.now(),

"Attempt to overdraw")
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