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10



Ll e adg

Allall g el B8l

Adlide il gyl 3 e sl bl Glaa
(Financial Analysis) (! Jaaill (¢
il eanl) cagn) Jilat b aadid .
) gal) ¢ Ghlaall (A8 paiall cillas gidll tJie ) pEise lun o
AW 31l 8 Y Jslall Trading Algorithms aekaf el o
(Macroeconomics and Microeconomics) ials Sl sLai®y (d
il s At e s iy e sSall cilulaadl Jalat SN GBI 3
Sl e Al dllginall o sl A el sLaBY) B
(Al & Machine Learning) ¥ abxill g sl ¢l8Y) (e
el Al IV G A ol .
1 sl L slarinn O aaliai®Y)

Gl claladl

Allgiuall Gl yl 3

iy 5l 4S5 Gl llaial
bl g alail) A ggu (f
CH+.5l R Jie AT el 4 jlie Al 54l

Jalat g med Lellaninls (o puilall 8 3 8 Al aavic Lo ) i) SLaBY) Adhl ans 138
s ALl JSLie

(Big daduzall bl (y day 55 LS Guaall Slaiy) 8 doulul sl cnal () 8L 1 AabIAY)
ASA @l gl 5 by Sl dilasill 5 Data)

11
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& Lol Gl gl g1 (e daly de sane zed] Lanad aela aep Gubi a5 fze sl
celiny aalisy Lo S jié g0 e GAJ.}.J\ 5l Cpuald ) Al o2 (Bagd 3aal PRENI igaly
Lot asead ) yae aladind (p e paall o (pe Y oal s ASa A Slisa il sy ¢ Ll
IDE ) asiy chmnd ol aliaiill 5 AT da jla @il sol ) JEY) o3 a8l s (Notepad Jie)
((Nelli, 2015) las pleall 038 o,

IDE ) cilisa (b
e 55 IDE ¢l sale
A8 s s I Sl (Code Editor) — gapai jae o
23dk ¢ A1 &l 2 KU Jsa (Comipiler/Interpreter) — wio/as yia @
Leaaliaiy oUaal) LaiiSi dlacluy (Debugger) — slbhal zaias o
Al aie o U ells 38 (Auto-completion) — (Sl JLaS|
Bl lalal) aadasil s Uil il 31y @
Qs Jan) i gl (C

(oisall Anilic) o 8l ae daade Aasy 4w IDLE: o

oSl a il 8 Aeddine g laa 4y 8 43y PyCharm:

b+l 43S (ajat) alall Cianll s bl Jdadl3 3ee Jupyter Notebook: e
(il i

Slila) e O sib aen G ey cadl ) e VS Code: o
(IDE) Agaaall Jandl 4y 43aa) (dl

Anadl g o
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Pythondal s gl g Jg) 4US; S ) gaall

Agiadi Als ) 8 lae oamaios s (5l Bad alafinly ALK ) ohail) Aingia ) gaall 134 b sliti
Al sl &) el A Al SN QS Gl iul aa shdy kA JalSie gl el
Ll o) (e (S

(comments in python) asil & il 1

e e s A e Jee 8l Janid L) Cum A AR 6l B las Aege Rl e
Al 8, el o ddiiie Cilipesd o) G sl o) ya) aial axy Lad ) B Jgy Laa el )
Dbl 138 385 i pull o g W Cia, Balal) Jiay 3 i) Aoy (8 # ADlad) pam s a5l (500
1 o Gabaill AU (S WS, el ) (e e 5a IS daga a5 o) gl e el Baebise LS ga Ladd

bl A S

(4 el A e o Ao B | i |

b WS Sl o 4SS jupyter notbook zebion B

_ python01/ X | & uUntitled - Jupyter Notebook X I + @

T A LI I L AL LSS

G O D localhost:8890/notebooks/python01/Untitled.ipynb?kernel_name=pythc

P Sy 7

: jupyter Untitled Demiere Sauvegarde : il y a une minute (modifié)
File Edit View Insert Cell Kernel Widgets Help

B+ 2 @ B A ¥ MExécuter M C MW Code v | =

[

| Entrée [ ]: #ius i dle poje asiin L Leded)

(Output) pasail) sl 2

Hello =i el xie JUa printiadadll Jasiui L3 e &l aje 5 (a paill icllal
e baally o Exécuter L) Giob oozl 2aw 5 print("Hello World") <SsWorld
Ctrl + Entrée .zslall da ol (30 ) 3
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~ python01/

5

2 ; Ju pyter Untitled Demiere Sauvegarde : il y a 13 minutes  (modifié)

X | & Untitled - Jupyter Notebook X

+

5

O B localhost:8890/notebooks/python01/Untitled.ipynb?kernel_name

File Edit View Insert Cell Kernel Widgets Help
+ x @ B 4 ¥ MExécuter M C W Code v
Entrée [ ]: |#Lws b dlex jajer agiin Ll Laded
Entrée [1]: print("Hello World")
! Hello World
(Variables) <l uiiall .3
_______ ol e Jia Aima dagd 48 A0 Sa il
Widd
JUe o 3a) | A IVl daul At L Aol il g g
name="mohamed" | Str String Caractere o=
a=5 Int Integer Entier Ta e
b=3.14 Float Real Réel (S e e
c=True bool Boolean Booléen Gkl 2ae

o) 22 paaiall sl AUS Bolay (S B QL1 5 g a e e 138 S anly il Gy Cua
O Adadll Ja desy o) i) o (K LS x e Shad) ae 585 A ddaall lae Lo pald e
el S Sy (Month Salary) oeddl Jal) Dad A¥y 5 paiall sl 58 @S, Cag jall
AVa 3 el aul (58 s Month_Salary JS& g

pdiuall e llall ) print Je¥! IR (e Liata &5 zeali jll (8 jatiell 3 pilie dad slhae ) (S LS
A= Ay e e uriall anld UK 3k e UK L38 jnput e Gk oo el Aad JA
Afia g e m oy O O il Aad JAA) A aadiial) aelid dlaa 4S5 input _wY!

: name=input("Entrée votre nom: ")Ji

eiella 5 i uial oLl 1 e
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Entrée [3]: |# <luiidl o JSI ad clhcl name, a, b et c
name=("Mohamed") #name variable str

a=5 #a variable 1int
b=3.14 #b variable float
c=True #c variable Boo

Entrée [4]: # _wiie JS delb
print(name)
print(a)
print(b)
print(c)

Mohamed
5

3.14
True

INPUL_<Y! Gasl Ge _iiall dad Jad) 2 QUi

Entrée [x]: # _usioll daud JB5I name
name=input("Entrér votre nom: ")

Entrér votre nom: ||

Entrée [*]: # name jsioll doud JBo
name=input ("Entrér votre nom: ")

Entrér votre nom: [Rabie]

Entrée [5]: # _ptidl 4ad JSo/ name
name=input("Entrér votre nom: ")|

Entrér votre nom: Rabie

Entrée [6]: print(name)

Rabie

16



Ll dnlaad) cildaad) g i paiall; gl ) gaall

S de sl dsaa sl Ll (65 3l el il g I &Gl (s s Al (el e () 2ay
psti Chgw Gapdll a4 A (string). uasai 0585 M5 (integer, float, boolean) ikl
Agaaall o puaiall Al llaall el g sy

# auwlwl obldl glgl

name = "ao>|"# "sa>l (String)

age = 25 # oo >iac (Integer)
height = 175.5 # spic sac (Float)
is_student = True # dsdhio doss (Boolean)

1) Hurial) e 4dial
# 650 Wlusio e
X = 10
y = 20
z = 30

# Al jhw 9 Olusio e
a, b; c =5, 10, 15

# o Qoud i dslc]
0
counter + 1 # 1 dousll puai

counter

counter

ol clleall (Arithmetic Operations) 4sbeal) cldet) 4

5 Al o puall 7 okl aead) Jie dpulul1 dulaad) Cillead) Calide (o y2y o st 5l o4 b
oY) s Aandll 8L SIS g dagaall dandl)
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# ol

resultl = 10 + 5 # 15
# bl

result2 = 20 - 8 # 12
# wyall

result3 =6 * 7 # 42
# anslell aouws)

result4 = 15 / 4 # 3.75
# Auall aouwsll

result5 = 15 // 4 # 3

# aoousll 8L

result6 = 15 % 4 # 3
# LVl

resultz = 2! ** 3 # 8

# slacl &W lwgio Llw>

numl = 85
num2 = 90
num3 = 78

average = (numl + num2 + num3) / 3
print(f"lwgioll: {average}") # 84.333 :h.ugioll

# Jubiwo a>luwe wlw>

length = 12

width = 8

area = length * width

print (f" Juoiwell a>lwwo: {areal}l") # 96 : Judoiwoll asluwo

# 8=l axys Jugxi
celsius = 25
fahrenheit = (celsius * 9/5) + 32

print(f"25 dugio = {fahrenheit} ulpip9") # culgiypd 77.0 = agio 25
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5 paidall Cillenl)

X = 10

X += 5 sl =X 5
X -= 3 # slei x = x 3
Xok=40) #Hidslroxe=x % 2
X /=4 # Jsley x = x / 4

:(Operational Priority) clilaal 4;514i .2
b & el s an o Al 5l oany 5 eV a3l SO (oS5 Al Hl cilileall 3351 5Y)
A0 51 V) i Lagd SIS~ Sl 5 aanll

- Jlia

# 2ybllg Rosdl > dowdlly Gpdll > Gl > 1diglodl
resultl = 10 + 5 * 2 # 20 (30 Lug)
result2 = (10 + 5) * 2 # 30

result3 = 2 ** 3 * 2 # 16

(math) cilual 1 458 .3

el JlaxiasS AL 5 5 alal Jsall e dsall (5 a3 Cam 05l 6 LIS el (e A 8
238 edl s asiian oL Lag e AN sl 5 Zallal Al 13 5 (a1 3al) A e
.(Nelli, 2015) Ji sl
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(Basic mathematical functions) &bl dual ) J) sl
SQri() ¢l Jial v

import math

X =16

result = math.sqrt(x)
print(result)

y=2

result2 = math.sqrt(y)
print(result2)

pow() oY v

base = 2

exponent = 3

result = math.pow(base, exponent)
print(f*{base} | {exponent} = {result}")

print(2 ** 3)
print(math.pow(2, 3))

fabs() 4ilkall dedl) A1y v/

num = -5.7
result = math.fabs(num)
print(f" iastl ialhadl J {num} _» {result}")

Jiw) 9 AedU Al Jlga v
ceil() s aill o

X=32

result = math.ceil(x)

print(f" e 5 {X} =5 = {result}")
y=538

print(f" e a5 {y} =5 = {math.ceil(y)}")
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floor() Jisdl cu &l o

x=39
result = math.floor(x)

print(f" o 55 {x} JawS = {result}")
y=71
print(f" o~ 55 {y} Jw.5 ={math.floor(y)}")

™ - i e dacaly ) eyl 83 v/

pi = math.pi
print(f" a3 m={pi}")
print(f" Lo s m i, 30 = {pi..2f}")

radius = 5
area = math.pi * math.pow(radius, 2)
print(f" i>Lus 5,505 Gas La ks {radius} = {area:.2f}")

gl g &Aﬂ\ Je v
factorial() dxleladl 12 o

n=>5
result = math.factorial(n)
print(f"{n}! = {result}")

books = 3
arrangements = math.factorial(books)
print(f" > 5,0 o5, 5 {books} s ={arrangements}")

ged() sSY) & dall acdll) dl)a o

a=148
b=18
result = math.gcd(a, b)
print(f" ew et Jsaedt sy {a} o {b} «= {result}")
.h.u,m éduﬁ\ dl:u
Wt;ﬁa&'&)&ﬂ\;@)ﬂ@h}

import math

rint("'=== o Lu> Lyl " 5lox Il ===
- [ e )0 )
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)_&w_gjj_)l ZS#CJ

LSS ogSdy =2# 20

sde ol oSY 1 Lega 1 =100

#o s luxdl wlwY |

S1Y ) e = prw oS Foue O oSV e

LSO g Il = LSS oS *oue 0l oSV aga )

oo e =0 0¥ e I - ST o g ]

print(f"> 1 oy 1 oo 01 T o1 50Y 1 e 31 F20")

print(f" <t ooV T iadsS daga I 20"

6

print(f'ao_ 1 oo t{ sl el F o)

#C_‘)\_;Lu} 4 yed

plol _Jusdl _Loyed =26

oIl soehl T ans Il gl F el dedl Loygd

print(f\na— 11 s oeadl T {any Il spgadl }z2")

#ng} L é_gJ\_Ji

Lo aos = (s 0aSIT - LSS oS )/ Gl oS ) * 100
print(f"cus xo 01 U oS i L a1 L1f}%Y)

# ol wiw! JIg> math oo a5

print(f'=— 01 soealdl oy Je¥ {math.ceil( au 1 s ealdl )} 20"
print(f'=— 01 el oo LawY D {math.floor( au, 1 s gadl )} 20"
Bolu> ode ol oS 1 a0y dudasi) GoJLSG I 4oy gd !

G LSS doyeadt =3000# 5 sl w5l e

Sde Ol oSV ddagid) TG LSS I ped ) (e oSl - dSG oS )
PrNE(F s e 01 sy 20551 dais ) G Il io,pal c{math.ceil( sue o1 5 s¥1 Lnisd )P oes )
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(Bl Jan) gealinal) (3855 B aSally ualdl) ) gaall

Zali_pll (38 A asadl) 1
Al o denll U melind)l 4l @A) jleall aaad o5l el 3 aSadl o aad)
ey gay (Jand) ) eV Ga( Juidiia JSE3 Damaall Sl ity "0 Sl Al o 8 Al Y]
2l e Yo Ame Clilaea ool cagipill 138 jusd "hidl" e Lo g 483 gl Sl calkas
00 ol Ly Adaad ) 8 3a% il Jaa o 506l aSaill il gl st ¢ Gland) O ac Yl
.(VanderPlas, 2016) L&l Jaa

Aane il Ja b 3ia3 Jla b Jad Aipea dyma p AL awr ol A
o) el aaty ol 1) Lalad jilae el il el o) 4ss 55 ALl 3l sl

(if statements) L&l Jaa .2
alall gl

if condition:

age = 18

if age >= 18:

print("You are an adult.")
Ayl
You are an adult.

e age>=18 Ll oY
if...else daa .3

ot 13 AT el 5 ema Ja ) IS 13 el 3855 3y 53 Ll padiind

23



if condition:
# code 1if condition is True
else:

# code 1if condition is False

age = 16

if age »>= 18:
print("You are an adult.")
else:

print("You are underage.")

You are underage.

if conditionl:
# code

elif condition2:
# code

else:

# code

24

if...elif...else i 4

Ly e ST U & 55 W i



1l

grade = 85

if grade >= 9@:
print("Excellent")
elif grade >= 75:
print("Good")
else:

print("Needs improvement")

N
Good
(Nested if)ssal Jah dgh d dlaa 5
Jf R i gy iy
: S\h
age = 20
student = True
if age >= 18:
if student:
print("Adult student")
else:
print("Adult non-student")
else:
print("Minor")
e |

Adult student

25



: Wﬁ <Uaada

Oe e JS (ot s Tam 0ol 2353 LY 5l A 13a 4y 554 (INdentation) <) (a

S
( Tab) sl il 4 33le

sle g siad of (e ks sdll (b

il jlia
el Lleall
== & sl
>= & sk 5l S
> Llai <
<= Sl 5l yrual
< Llai jral
1= PR
skl Glilaal)
Lo s il e aall Jay ) Jariiass
e Alaall
and "ot eyl
or " " o oy )l
not sl
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age = 19

has_id = True

if age >= 18 and has_id:

print("You can enter")

A8l £ 53 wans 1y pall
(b L o sty Python 4al el i)
200 dBal padiial (e llay 1
‘@i 2
" ga a8l ek ga W8N IS 1Y)
Ml 8l Maka— QbG8 N IS 1)

a8l M ke ) IS T3 o

number = float(input("Ld, Jas: "))

if number > @:
print("case a8 0I")
elif number < ©:
print ("l &,M)
else:

print(" = ﬁ')."'-")
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(I00pS) 4l Sill cillall: (abaad) | gaall

Ay ) sal edatal) 1

] o2 A o g el b Akl ) (5 81 (e 52505 (100PS) Al S Gl aad
) Caagll | Baay Lime Uayd @llin o Lalda ki ) S JS5 damall el 5V (e A
(Hilpisch, 2018) 2581 A€ 4 (5 pdall sgal) Jalii § dgliiial) clleal) 4l 58 Lot

PSS L Juy

print("Hello")
print("Hello")
print("Hello")
print("Hello")

Gl e gl shaall 138 ) Sl sas) g dils aadind o) et
1Osib A clilal) g gi 2
rlilall (e Gl (pe 53 Lnie Python
for 4ala (a
while 4&la (b
for 4ala ;¥
(Ganse )yl Sl 2ae 48 yaa die) Ol all (g e 232 ) Sl Ao

‘dalal) davall
for variable in sequence:
10585 (Sae sequence

(list) als

28



(string) e dlile o
(range) ol o

1 b

for i in range(5):

print("Hello Wiss!")
;G_‘ali'd\

Hello Wiss!
Hello Wiss!
Hello Wiss!
Hello Wiss!

Hello Wiss!

(30 pued ) 4,3 ,2 1,0 128,31 =y range (5) oY
2 Jhs

for i in range(1, 6):

print("Number:", i)
bl

Number:
Number:
Number:

Number:

yi B W N

Number:
while 4l :Lal

(True) >~= Lgu Ua).& ol Wl ) ,sall em
.(F&'Se)\-ﬂa& Ll oy Ladic (8 4T g

29



jlﬁhﬁ\&i&uﬂ\

while condition:

count = 1

while count <= 5:
print("This is number", count)

count += 1

This is number
This is number
This is number

This is number

v B W N

This is number

rdaga d3ada

" (Exit <@l it ) sl (el ) Jid Lexie (Infinite LOOPS) 4lesS Adlall Caaas
Ga gl (G525 paie JS5 ABaD) Ak al Y1 ALS 2 ) saiul ) 503 L «Condition)
L aa 5 Yy o (True) baasa" Ly Jly dalal) ooy o3l Laoall of 1 ey ciilaiall Zpalill
.(Hilpisch, 2018) jleall (s padll ad gill Y1 Allall 02n il 40400

s Jle

count = 1
while count <= 5:
print(count)

X
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sl Ja1a aSail) 3
.(break) tellas) J4 aslall <13 (a
:Ja

for i in range(1@):
if i == 5:
break

print(i)

;GQUﬂ\

B oW N R ®

.(continue) B4 Jus) 5 (e ) S5 add (b

Jis
for i in range(5):
if i ==
continue
print(i)
o)
e
1
3
4
B

bl ash Python 4l bl o 5
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(n).<badal) aae Jiy) ardiiall (e allay 1
LAY b Baa) g cladlal) JA) aadiudll e callay 2

Al Al giall 5 £ ganall sy 3
el ol iy 4
-Jall

n = int(input("febe e Cla up S Sl 22 S M)

for i in range(n):
mark = float(input(f"s, 4l Jaal {i+1}: "))

total += mark

average = total / n

print("» <l £ saa:™, total)

print("» H«gdi:", average)
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(Functions) ¢sib 2 JIsdll saaladl ) gaall

Al iy a5 1
e Caaala 3l ddayl jiall Cilagdaill s el 5Y1 (0 Ao gama puad Aliise Lyma o 53s 5 Lily DAY oyl
Aallaey a5 cs2dme AN Lgd ¢ Kl whaal) Jala "ANM Ly Alal) 4 (Say Ay B32a Faga £ Y
ladinyl sale) fae o Jsall Ljasall sl Asialy @l 5l Gl de a2 e
o3 Cilad oy czmali sl (e Aalisa o jaf 8 <l e 320 Lgusd il ladl) A0 (10 Yas (Reusability)
S el Al g a 13 A Aalad) Gen WS L sledinl 28 g e anl " JAls & ghadll
(Downey, 2014) . ashill Jem s clad calaia JSan ) At 53 ) 1S (a gusal (g0 35S0 gl

Python (4 413 sLad) 48, a2

ialall Lapall
def function_name(parameters):

Al LY 4alite 4K def

(s o) Al and function_name
Al ) Jaxs a8 (soWsl) parameters
(k) dagi gla Y aadid return

(Parameters) < llaa ¢ s ddags ally 11 JUa

def greet():

print("Hello Wiss! ")

greet()
;Gjim
Hello Wiss!
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(Parameters) <lae 22l alls ;2 Jia

def greet(name):

print("Hello", name + "!")
greet("Wiss")
)
Hello Wiss!

(return)ied g 55 4y :3 Jis

def add(a, b):

return a + b

result = add(5, 3)

print("s gsadi:”, result)

;Gﬂiﬂ\

(if) bt e 4023
:JGa
def check_age(age):
if age »>= 18:
return "Jslb Fe. @@

else:

return "Jsdl £ siee X"

print(check_age(16))
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bl
s g e X

(loop + function) 4&la Jal Jaxics 413 4

Jia
def square(x):
return x * x
for i in range(1, 6):
print("a~ <", i, "s:", square(i))
il
1 2 1 &
4 1 2 A
9 1 3 &
16 1 4 2
25 1 5 o

Jsll 4aai .5
PR PRECRER I
el il Jeu s Ll 3 S1) Jan (@
AU IS e JIE (b
bl Jaaed g eUad¥) =~Slal Jeusi (C

oA g i 35S aladid sale) e el (d
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Al alasinly Aladle G daw gie Gluad zali

def average(a, b, c):
avg:(a+b+C)/3

return avg

x = float(input (" sV Ll Jasi; ™))
y = float(input ("4l Al Jasi: ™))

z = float(input("aul il Jasi: ™))

result = average(x, vy, z)

print("s bugid:", presult)

(16 <14 15)cledlall uilS 13) il

15.0 @ hugdl
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(String) Gl b pasail) pa Jalail) ;i) ) gaall

(Strings) vesall iy i 1

4_1..\4.1]\ g_ﬂ_a\_u]\ d.\.uul em; ‘U}‘-’L’ @ ML»AY\ u_ﬂ_a\_ul\ t\}a\ % &}1 B (Stnng) ua.ﬂ\
‘LAIAJ\ ‘IAJJ; Jadis 8 SI(Characters) Jse )l (e 43 pe dudu e 3 jke il J.\.uu ‘Lus.a
(MCK“’]ney, 2017) 4.9)\3 Calaloa ‘;t; J\ A \)}AJ

name = "John
message = "Hello World™
text = """This iz a

multi-line string"""

—————

wasalll Jdo dulud) cildaad) 2

(Concatenation) el =

first_name = "John"
last_npame = "Doe"
full_name = first_name + " " + last_name

print{full_name)

(Repetition) sl =

word = "Hello™

—

repeated = word * 3

print{repeated)

(Indexing and Slicing) aiill s 4u il 3
(Indexing) 4w _edll =

text = "Python’
print{text[8])
print{text[-1])
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(Slicing) gpkasill =

text = "Programming™

print{text[@:4]) # Output g

print{text[3:]1) # Output: gromming

print{text[:6]) # Output: Progra

print{text[::2]) # Output: Pormig (every second characte

uagaill daslid) Jigah 4

(Length) =il Jska =

text = "Hello"
print{len{text)) # Output: 5

Converting to uppercase/lowercase ) s s /308 Gy a M Jigaill
(letters

text = "Python Programming™

print{text.upper({}) # Output: PYTHON PROGRAMMING
print{text.lower({}) # Output: python progromming
print{text.title()) # Output: Python Programming
Juia) g syl w
text = "I lowve Python programming”
print{text.find("Python"}) # Output: 7
print({text.replace("Python™, "Java™)) # Output: I Love Jova progroamming

(Spliting) awsll =

sentence = "Hello,World,Python™
words = sentence.split(",")

print{words) # Output: ["Hello®, "World®', "F
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(Joining) z<l =

words = ['Python', "is', 'awesome']

sentence = Join(words)

print({sentence) # Output: Python 1s owesome
gagaill aad 5

text = "Pythonl23"™

print{text.isalpha(}) # False (not all alphabetic
print{text.isalnum(}) # True {alphanumeric
print{text.isdigit(}) # False
print{text.startswith{"P"}) # True
print{text.endswith("3")) # True

(String formatting) (il .6
(f-string) & el =

name = "Alice"
age = 25

print{f"My name is {name} and I'm {age} years old")

# tnnt e [ap— g Af 5 T L

| =]

& ¢ Altrce and 1 25 ears ol

format() method =

text = "My name is {} and I'm {} years old".format("Bob™, 38)

h oand T 'm 30
0 ang AL il

=]

print({text) # Output: My name is Bo ears

(Removing spaces) <tibwal 413 7

text = " Hello World "

print{text.strip(}) # Output: "Hello World"
print{text.lstrip()) # Output: "Hello World
print{text.rstrip()) # Output: " Hello d
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# pasiwoll Slils dxlleo :1 Jio
username = " userl2i *
clean_username = username.strip().lower()

print{clean_username) # Output: userll?3

# olgic Ludwi 12 JMio URL
url = "https://www.example. com/page"™
if url.startswith("https"):

print{"Secure connection™)

# SlolSH ac 23 Jlio

sentence = "Python is & powerful programming language™

word_count = len{sentence.split())

print{f"Number of words: {word_count}") # Output:

£ aill Lute 14 Jls

text = "Python™

reversed_text = text[::-1]
print{reversed_text) # Output: nohityP

40

Number of words:

]



(Tuples) <asially (Lists) il sal) samlil) ) gaual)

(Lists) ail4ah .1

il ol iy 25 (a
Gl oo ske (Ao AR e gty Ag e clilall JSLa ST (e saal 5 (List) dailil) 2a3
dane Jului 8 (BhU 5l aai | ) £ 50 ) o paliall (e de gana (A arding dalaie

sl Goomy Ay jad W) e paie S Jsadll ol dus o sl aay e s (Sag
.(Mtller & Guido, 2016) (Index)

(Creating lists) ailsdll el (b

fruits = [“apple”, "banana”, “cherry”]
numbers = [1, 2, 3, 4, 5]

mixed list = [1, "hello", 3.14, True]

fruits = ["apple™, "banana", "cherry”]
print{fruits[@]) & Output: apple
print(fruits[-1]) # Output: cherry (praic ;=

(Slicing) ki (d

numbers = [@, 1, 2, 3, 4, 5]
print(numbers[1:4]) # Output: [1, 2
print{numbers[:3]) # Output: [8, 1, 2
print{numbers[3:]) # Output: [3, 4, 5
print(numbers[::2]) # Output: [8, 2, 4] (2 4g
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fruits = ["apple™, "banana”]
fruits.append(“cherry™)
print{fruits)

fruits.insert(1l, "orange")

# Output: [ ‘apple’,

(Adding elements) salial) 430 (e

# ddpidl 28 A>lg paic adlaf

‘banana’, ‘cherry’]

# 3o f2g0 a9 paic gzl

print(fruits) # Output: [‘apple’, ‘orange’, ‘banana’,
fruits.extend{[“grape”, "mango"]) # polic dic 4dlaf

print({fruits) # Output: ["apple’, 'orange’, ‘'banana’,
a']

r,

fruits = ["apple™, "banana”,
fruits.remove("banana™)

print(fruits)

popped = fruits.pop()

print(popped)
print(fruits)

del fruits[e]
print{fruits)

fruits.clear()

print{fruits)

numbers = [1, 2, 3, 2, 4, 2]
print{len{numbers))
print{numbers.count{2))

print (numbers.index({3))

numbers.sort{)

print{numbers})

numbers. reverse()

print{numbers}

new_list = numbers.copy()

"cherry” ]

‘cherry”’,

‘grape’, ‘mang

(Delete elements) salial cids (f

"cherry”, "banana"]

# u@ij_u; occurrence do.all

# Output: ["apple’, 'cherry’,

# aiond garug paic 3+ S
utput: banana

# Output: ["apple’,

#8 npall (a9 poiell i

£ r ry
utput: [“cherry’]

# doslall £

I
uTtput.s |

L]

5 (Jghall)

S e sac)

do.dll j9pb gl

=)
o
|
S
;
(=)

# Output: [1, 2, 2, 2, 3, 4]
I.--'\I.-'p—F“ .SI-

pp v r e} 7

utput: 4, 3, 2, 2, 2, 1]

# doslall Cranis

42
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(Tuples) isiall .2
hghall iy 23 (a

dalaie e Ge 5oke A sl 8 Amlud) Glly) JSLa sl (Tuples) <siall
i e 5 5l (8 " A" e 5 palall Ll ool jealiadl (10 e sana (A a2l
e Adla gl Gailadll; aeadll Al 3 Lo calins Ll V) el e dilise g gl
o_palic paady Chuall oL 3 jaas 4l iy 1385 ¢ (IMmutable) 2l <l el el
(palindl af i ol ALYl 5l cadally o) o) adle COLaed ol o o) oSy Vs Ll KU (3l

.(Miller & Guido, 2016)

(Creating tuples) «iwa sl (b

fruits = ("apple™, "banana”, "cherry™)
_ Fa - = r L
numbers = (1, 2, 3, 4, 5

single element = (1,)

(Indexing) <iall (A paliall N Jsagh (C

fruits = (“apple™, "banana", “cherry")
print{fruits[8])

print{fruits[-1])

(Slicing) ki (d

numbers = (@, 1, 2, 3, 4, 5)
— r e AT
print({numbers[1:4])

print{numbers[:3])
G shall Buka J152 (e

fruits = ("apple™, "banana”, "cherry™, "banana")
print{len({fruits))
print{fruits.count("banana™))

print{fruits.index("cherry™))
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i giuall g adl gl Cp dulead) (381 .3

8 50l (Lists)ail g3l (Tuples) ol
Jneill (mutable)s ,io (immutable)s i
ic sl bl Sl 58 &
phsindl | sl dbB wlly s Gl wbly o3
> Lol NN Bl ds Lo Jo
ool Vsl dbl8) Glol Jsl Yaub) Llol i

# plegaldl 5y/10/ 2 >

tasks =[]

while True:
print("\nl. Add task")
print("2. View tasks")
print("3. Remove task™)
print("4. Exit")

x ol

choice = input("Enter your choice: ")

if choice == "1":
task = input("Enter task: ")
tasks.append(task)

print("Task added successfully!")

elif choice == "2":
if tasks:
print("\nYour tasks:")

for i, task in enumerate(tasks, 1):

print(f'{i}. {task}")
else:
print("No tasks found!")

elif choice == "3";
if tasks:
print("\nYour tasks:")

for i, task in enumerate(tasks, 1):

print(f'{i}. {task}")

task_num = int(input("Enter task number to remove: "))

if 1 <= task_num <= len(tasks):
removed = tasks.pop(task_num - 1)
print(f"Task ‘{removed}' removed!")

else:

44
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print("Invalid task number!")
else:
print("No tasks to remove!")

elif: choice == "4"
print("Goodbye!")
break

else:
print("Invalid choice!")
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dile saaall g (Dictionaries) cuml fll: pdlal) ) gaall
(Sets)

(Dictionaries) gusadh .1
sl iy 23 (3

Sl (Mapping). LU aseie e aainy 1ol Laly S o5l 42l & (s saldll )
¢ (Key-Value)oilil) Ui o o gl aaiay oo i il Lo aaias () L0 e
Leela il s liball ge Ciall de jul) 4818 Al g aleny Las (Aims Ay "ZlU" S Loy ) oy s

A Aadaiill ae ) i) aadis ) A yaiall Cul A1 alaREl el il Ca e

058 O Ukl A L yidy s bl ) Jsea sl 33y 58 Cild jeaS Jasd (Keys): gesiliall v/
o @l JA0a 6 ) S8 Sy Y g B )Yl G il Jie (Immutable) Jdiaesll JE e
a5l 483 lanal aad gl
OS5 O (S G edillae A5 pay ey Uil Jasi jall (s sisall & (Values): adll v/
Lyl S e LS ¢(a) Gl B (Jia gl (@l @ i)l (agual) & 5 gl (e
3 rilie Al e all (8 Cum ¢y e IS (e 34l (Mutability): Jpasill 40480 v/

Eua) Gails sall Ol e i) Alall i) bl Jial dle 58 Ll sl aasid LS
g gl Jumiys el ol ulalae) ol (el o "l Flisd) e "Calasall Q8 S,
Agbaall ULl JSLes 46 jlie Ganll cillee 8 Tas Llle 2101 el 53l

ulee ¢ Jnnt et Ty Sl a3 800 6 "SI el 58 (el Aadlal

(Miller & Guido, Ukl aas ge il iy Gdag Los |oel Aasbeall ) Jseasl
2016)
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(Creating a dictionary) cusa® sL&il (b

# Empty dictionary

ir

my_dict
# Or

my _dict = dict()

# Dictionary with initial values
person = {

"name”: "John",

“"age": 39,

"city": "New York"

print(person) # Output: {"name’: "John', ‘aoge’: 38, ‘city’': 'MNew York'}

(Indexing) saliad) M Jsasll (C

-

# Using keys

print(person["name"]) # Output: John
print{person.get("age")) # Output: 38

# If key doesn't exist, get() returns None or g default value
print(person.get({"country™)) # Output: None

print{person.get("country”, “USA")) # Output: USA (default value)

47



(Dictionary modification) gugedll Jsas (d

# Adding g new key-value pair
person["job™] = "Enginesr"

print{person)} # Output: {'nome': 'John', ‘'age': 38, 'city’': 'New York', 'job': 'Engineer'}
# Updating an existing key

person[ "age"] = 31

print{person[“age"]} # Output: 31

# Remowing a key-value pair
del person["city”]
print{person} # Output: { 'nome’: °"John', ‘"age': 31, '"job': 'Engineer’}

# Or using pop()
age = person.pop(“age")

print{age) # Output: 31
print{person) # Output: {'nome’: *John', 'job': 'Engineer’}

el g8l daga J 50 (e

person = {"name": "John", "age": 38, "city": "MNew York"}

# Get all keys
print{person.keys()) # Output: dict_keys(['name’', ‘age’, "city"])

# Get all values
print{person.values()) # Output: dict_values([ "John', 38, "New York'])

# Get all key-value pairs as tuples
print{person.items{}) # Output: dict_items([({'name’, 'John®)}, {‘age', 38), ('city’', 'New Yor

k)])

# Length of dictionary
print{len{person)) # Output: 3

# Check 1if key exists

print{"name” in person) # Output: True
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gl i) e i) (f

for key in person:

print{key, person[key]]

for key, value in person.items():

print{f"{key}: {value}”)

(Sets) wie ganall .2

a5 ¢ pualinll (e Ao sane (AT aadiod dyaa s B sla Ll 5 Aa) 8 A peand) il
sle bl JSa S bl S 4 bl )l "::L;M\" p e (10 Lpuailiad
.(Muller & Guido, 2016) i 5 (e Y paliall (n dsshaiall cilEMal)

(Creating sets ) 4= ganall L&l (a

fruits = {"apple"”, "banana", "cherry"

print{fruits)
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(Adding and removing elements) saliadl 413) ¢ 4dLa) (b

fruits = {"apple”, "bana

-
H

Add one element

fruits.add{"orangs")

na"%}

print{fruits} # Output: {'banana’', 'orange', 'apple’}

# Add multiple elements

fruits.update(["grape”, "mango"])

print{fruits} # Output: {'banana’', 'orange’', 'apple’, ‘grope’, ‘mango’}

# Remove an element (raises error if not fFound)

fruits.remove( "banana"™}

print{fruits} # Output: {'orange’, ‘apple’, ‘grape’, ‘mango’}
# Remove an element (does not raise error if mot found)
fruits.discard("banana™) # No error even though "banona’ is not present

# Pop a random element {sin

popped = fruits.pop()

print{popped)
('
A=4{1, 2, 3, 4}
B ={3, 4, 5, b}
# Union (all elements from bot
print{a | B) # Output: {1, 2,
print{A.union(B)) # Same

# Intersection (common element

print{A & B) # Output: {3, 4}

print{A.intersection(B}) # Sa
# Difference (elements in A bu
print{A - B) # Output: {1, 2}
print{A.difference(B)) # Same
# Symmetric difference {elemen
print{a ~ B) # Output: {1, 2,

print{A.symmetric_difference(B

ce sets gre unordered)

# Output: random element

e gaaall o alilaad) (C

AN EJ)SAM ‘)ﬂ";‘ J.AALHJ‘ -Il_ll é)ﬂn . ||&|| CLLSﬂ\ ) ||||| JM‘}“)
h sets)
3, 4, 5, 6}

=)

e

A

ts 1n A

or B but not in both)

¥

6}
# Same

)
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cile ganall B daga Jigo (d
numbers = {1, 2, 3}
print{len{numbers})

print{2 in numbers)

numbers.clear()

print {numbers)

Tl ganall 9 Gaal 81 (G A ) (3541 .3

3 jaall ) g0 Cle gaanall

i ) L gias e
_ﬁJSﬂ\ Lﬁé&ﬂ‘gAC}AmA CJAMM~2¢
dSﬂg\ AA#LCE&A i+{ﬁ )~4U9

AREY dalaie clily o)A <y SE Al ) cdpaly ) Gliles

Gl ) S5 il el il alasind 19 G e

T+ mo T o hanan=s =Snnd Hooreren [T e ST
text = "apple banana apple cherry banana apple

words = text.split()
word_count = {}
for word in words:

word_count[word] = word_count.get{word, 8) + 1

print{word_count)
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Gl ganall aladinly @l ) el &) 5) 12 ¢ pal

numbers = [1, 2, 2, 3, 4, 4, 5

unigue_numbers = set{numbers)

print{unique_numbers) # Output: {1, 2, 3, 4, 5}
unigue_list = list{unigue_numbers)
print{unique_list) # Ouwtput: [1, 2, 3, 4, 5] (order may var
el 8 aladinly 3l 3 ) AUt 13y pal
students = {

"1001": {"name™: "Alice", "grade™: "A"},

"1002": {"name"; "Bob", "grade": "B"},

"1003": {"name™: "Charlie", "grade": "A"}
}

def add_student(student_id, name, grade):
students[student_id] = {"name": name, "grade": grade}

def update_grade(student_id, grade):
if student_id in students:
students[student_id]["grade"] = grade
else:
print(*"Student not found")

def get_student_info(student_id):
return students.get(student_id, "Student not found")

# Test the functions
add_student("1004", "Diana”, "B")
update_grade("1001", "A+")
print(get_student_info("1001"))
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(OOP) 4 sil) 408 daa ) 1 jdie galall ) gaall
A i) AuilS dava ) iy 23 1

DT aleas 2 58l 2l 45y 5k & (Object-Oriented Programming) 4s sl 4,848 4 )
b sl Jia M€ Ll & s cdgllite el o BUS (e Yoy g shaill g Ailpal) 8 4 g5 Laplats
(Miller & Guido, 2016) &l allall

L) aaliall 2
(Objects)«liidlly (Classes) «uall =

LS sladl 5 ailadll dasy Lﬁﬂ\ (,:m..aﬂ\ j GS}A—“\ Jia (Class): 4dl w
adll e 4 4ded 43 (Object): il =

2ot Ayl

@l Sall 5 JSA saay ¢lesll (S Jia (Class) 4l =
G (e diled das Sl d2kad Jie (Object) oisll

‘01 Jba

5

b=
[
=]
Iy
m

employeel = Employee()

employee? = Employee()
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102 JGa

(Class) 4l cay o =

# zsgocl of ouoacll o - Gl
class Dog:
# o LAY IS sl aic ddi - Spapall
def __init_ (self, name, color):
# YV IS jeni - Lalasl
self.name = name
self.color = color
self.age = @

# lps olill S Zabrioy woill MW - bl
def bark(self):

print{f"{self.name} s3s s3a ZJsp3ss!")

def celebrate_birthday(self):
self.age += 1

print(f" iies a3.s 1ue! {self.name} s jac E+£i {self.age} ii.")

(Objects) Gkl (L) -

#  Ladio A5 gd IS JF - SLAS sl
dDEl = DDEEI! - -ll Jll. & _J“}
dDgZ = DDE': " 35—"’" L R n -_.Fj_urll

dog3 = Dog("piasi™ ,"psls")
S Aasiu) m

prime{f"Js%1 wl€ il pal: {dogl.name}"} # %Oy

print{(f",Lill oloil sl {dog2.color}™) # gl

# liiewo Sy Sl idy A5 S

dogl.bark() # sed ggd rolpdr LeaSry!

dog2.bark() # sod gd :olpd Ligl!

# dolel Wil Biies A S
dogl.celebrate_birthday() # di. 1 spac Fual iy
dogl.celebrate_birthday() # diw 2 dpoc fusl uly
dog?.celebrate_birthday() # diw 1 ajac sual Ll

print{f e, sac: {dogl.age}") # 2
print(f"Lisd jac: {dog2.age}") # 1

54



Gkl 5 Jailadll (g

(W ) Jia) SN pa Sk (Attributes): pailadll =
(LSl Clies Jia) (SN g0 2 80 s s (Methods): @ukll =

Llla 48y i gad 1 Adal Jlia

e A4S i b (s gall 510y Uy Leldas ¢l

class Employee:
def __init_ (self, name, salary, department):

self.name = name

self.salary = salary
self.department = department
self.bonus = 0

def calculate_bonus(self, performance_rating):
"Y1 e f L s Ll ol
if performance_rating == "5 Li_a "
self.bonus = self.salary * 0.2
elif performance_rating == "1 .> .>"
self.bonus = self.salary * 0.1
else:
self.bonus = self.salary * 0.05

return self.bonus

def get_total salary(self):
""" pLELSdl 4 ol 5 1) HleaY o010 olus)
return self.salary + self.bonus

def display_info(self):
"M gl O logdre b ye
print(f" ey 1 {self.name}")
print(f" cuit i {self.department}”)
print(f’ o Lwy 1 w511 {self.salary}")
print(f"s Ls <11 {self.bonus}")
print(f" ey oot 1 {self.get_total_salary()}")
print("-" * 30)

employeel = Employee(" .o o aa>1",5000, " w o1
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employee2 = Employee("dlc il 8", 6000, " i ewi I
employee3 = Employee(" c» | o1 o 11=", 7000, " ek 11")

employeel.calculate_bonus(" ; Li . ")
employee2.calculate_bonus(" | > ..>")
employee3.calculate_bonus(" . .. ")

print("=== o il soll Ologlro===")
employeel.display_info()
employee2.display_info()
employee3.display_info()
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3 5SY) gl olihay) el o galy Alaiay) ; pde A ) gaal)
daa ll ga (Sl ARV AP |

GitHub sChatGPT dJi« ¢ (Generative Al) galsill ellaa¥ ¢lSAl @l ol Jia
J 8 shie diay Gl jaa 3 ae Jead Y b Sl ) dldia Jlaw 8 2036 3, 65 «Copilot
dgihaiall SN 8 sl o B aalun K3 (Pair Programmer) zese debua" S Jaal
u\J@AQ;L&ngHWQJACJL@quUﬂ\aM el o aall s nl) 2l
:LAG DJ.ASS\ L@A.LA.}LQA cMMJJ\ ‘)Ja.w‘}“

e 35S ) Lelgnty Aumdall Al &g Sl (e demidll pgdr ld) (a3
LN

2SI Al ).LMY\ Sl o ALK J g delua (Code Generation): Sl sl
Adaall 4 ) sl e\.@.‘d\ e Jla Lea c‘ghj\ Gl e el

Glal 536U ST Ay Jisla )y g dgalaiall ol ol ClaS): 2 Sl sty sl o

o 2 Laa

M\QM\L};}MY\M&)JSJJ\L”W)M\UM 4.:;\.1.1‘}(\‘).1‘)’_1 .
Anpead) ALY Jaealdily JUii¥) (e Yo

palial agd 8 piviall Baclisey deall 2SI (5 )8 7 pd il g ela_d\é\_)hc sl .
Aos Alee AL e daaa )

Gl jlaall Jumdl #1581 A e Aailial) 4y a0l oUad¥) Qi Cila Al 325 ad) o
Liale sadizall dyma )

wed il Aielima 3.8 o b el (e S Cad elihaal) IS ol o) dadlal)
ASAl) 3okl 5 shaiall @l e adiad daelyy) dalee ) 2088 S 3 jae (e sl Adlee J g8
(Mller & Guido, 2016) <3

fdaa ) A slibaY) oS3 aladin) oo dlia) 2
L2 39S LS (a

AN 5 gaall 8 m e sa LS (pma 38 LS e lilaia¥) o1SA) cl 5l an) (pe bl ) Jia
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# oo goxl ogll (af 9 LS sodb AlSas”
def add_numbers(a, b):

return a + b

# dold bgio Clacel dlls LS gl
def calculate_average({numbers):
if len{numbers) == @:
return @

return sum{numbers) / len{numbers)

sUadY) masuat (b

# X [bs a x5
def divide_numbers(x, y):
return x J ¥ #cutf.f_i;'n':b_:'vy=5

£ o o ale dodll go Jolecd Sl lid mxs” i aclibaW slSil o db™
def divide numbersi{x, y):
if ¥y == @:
return " e o le Zamill 5%as ¥ 2 Lhs"

return x J/ ¥

dea 35S 7 pd (c

def fibonacci(n):
if n <= 1:
return n

return fibonaccifn-1) + fibonacci{m-2)

# deogell olaiwl Caoadibged @il wloed @i add™ v oacliboMl 50
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2By Ak Jha (d

gy Gl A LY (50l Aady ali s oLl a8 (o)) Deepseek (o lihua) oS3 zali y (e oY) callalas

# ool 6 dhwy dwls 47 ol " radb!”
def calculator():

print(" iy awls LITY)

print("l. z.>")

print("2. » L")

print("3. & ,.2")

print("4. i 3")

choice = input("4/3/2/1) iadeaxdl 551)0")

numl = float(input("J sy 1 a3, 01 Jxs1:")
num2 = float(input(" it a5, 010 Jsa1:")

if choice =="1"

print(f"~> 0 {fnuml + num2}")
elif choice == 2"

print(f"~> 0 {numl - num2}")
elif choice == 3"

print(f" == L {numl * num2}")
elif choice == 4"

if num2 !=0:
print(f"~> 10 {fnuml / num2}")
else:
print(" o e Lew il oS Yot Lks")
else:

print("as e 5 Liss1Y)

# calculator()
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5l b Clilall aa Jalal) 1 ke AN | gaal

Lwi" (Data Persistence). bl da san” lasal 4l 3 580 cliladl an Jalaill 2e
g Jalail) i i el (3348) 3aas (RAM) A3all 58I 3 &3l cilal) il
& Sl s dlgiallan s clgislainly any Lae AN (G 5A30) Tl s (8 il sleall Jain Ll

B3aY iy

ASy bel B il el o dpalud) cililea)

(Opening files) <kl g (a

with open("data.txt", "r") as file:

clill) @ié glagl (b

a9l a5l

llrll .L:Eé EG“)B
s (m38l) 5 sinall rasa) LS

A" | (e ease (30 kel ddlia)

||r+|| 2.)‘:\5} Bc‘)é
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Al At

# wilo (o olls a@ls

with open("economic_data.txt", "w", encoding="utf-8") as file:
file.write(™ i alais¥l olile 11AR")
file.write("===================\n"")
file.write(";Lule 580 : d=all x3Li0iAn™)
file.write("2.5 :piaill Juosa®\n™)

file.write(" ;¥ gult 0 3.75 tGdyall jaain™)

print("zleis olilus 1l his p3l™)

# Mols walall ésl,9

with open("economic_data.txt",

r", encoding="utf-8") as file:
content = file.read()

print(content)
print(”"\n" + "="%48 + "\n")

# Lhw Lbhw wiloll dclyd

with open(“"economic_data.txt"”, "r", encoding="utf-8") as file:
lines = file.readlines()
for line in lines:

print{line.strip()) # strip() éuiil Cléliwall L i
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Cile ) iy dil) 13 Jle

# an = — - N oA — d
o SO g, Lol ) LS g3 o s A LI ) P L e

with open("economic_data.txt™, "a", encoding="utf-8") as file:

file.write("\n") # ladll g,8 k.
file.write("sises ol zhn™)
file.write("5.2 tilth: 0l Jaxa6\n™)

file.write(";Lils 200 :,aia%1 43ill ,blLiial\n™)

print(” s sax§l olilaall Zalal aast™)
e BELLY) 5 0dhE 5 0 gl e B Al Sy Jaldi (O

class EconomicDataManager:
def init_ (self, filename="economic_data.csv"):

self.filename = filename
self.data_list =[]

def add_data(self, economic_data):
MMM us oo blaidl ool dalsl
self.data_list.append(economic_data)

def save_to_file(self):
LLLLLL BN L-rll Q l_.) o l 1 > . . mn
try:
with open(self.filename, "w", encoding="utf-8") as file:
#oilall wli, 4o0Lis

file.write("country,gdp,inflation,unemployment,year\n™)

Holilodl 4,00
for data in self.data_list:
file.write(data.to_string() + "\n")

print(f" s> ~s{len(self.data_list)} & ~.{self.filename}")
return True

except Exception as e:
print(f'aix 1 5 s {e}")
return False

def load_from_file(self):
R U I B U - U
try:
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with open(self.filename, "r", encoding="utf-8") as file:
lines = file.readlines()

# oY1 hull) dilaldl wiy hil)
for line in lines[1:]:
line = line.strip()
ifline: # Lo, L4 bwdl GO ad 135)
data = EconomicData.from_string(line)
self.data_list.append(data)

print(f" axs ~s{len(self.data_list)} - ~.{self.filename}")
return True

except FileNotFoundError:
print(Mhax I we o LiS| piow . 0g>e0 yad didalll")
return False
except Exception as e:
print(f"s - 1 ;511 5 s {e}")
return False

def display_all_data(self):

ool gaex e
if not self.data_list:
print(" Leo =) Ol a5 YY)
return

print("=== 1o Lai 3V | ol dl zaas>===")
for data in self.data_list:
data.display()

def search_by country(self, country):

B e e B L e L R
results = [data for data in self.data_list if data.country.lower() == country.lower()]

if results:
print(f'===" c sl x5 Lis{country} ===
for data in results:
data.display()
else:
print(f" o0 o5ty a5 y{country}”)

def get_statistics(self):
""" ool e olblbax] olus
if not self.data_list:
prinit("o LS Loyl Cluxd ol asge5 YY)
return

gdp_values = [data.gdp for data in self.data_list]
inflation_values = [data.inflation for data in self.data_list]
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print("=== s Las Y I ol Slaxy ==="

print(f’_Jsadl 515001 bw oo {sum(gdp_values) / len(gdp_values):.2f} , L1 ")
print(f" ) 515 e i:{max(gdp_values)} , L1 ")

print(f" > > Jsi:{min(gdp_values)} , L1 ")

print(f esaid o o5t {sum(inflation_values) / len(inflation_values):.2f}%")

Al afadiv) e

Holil !l ae = Lié)

manager = EconomicDataManager ()

#oiie doolaiidl olilay s Llal

datal = EconomicData(" 1. .= 11", 800, 2.5, 5.8, 2023)
data2 = EconomicData("=1 ; Loy 1", 450, 1.8, 3.2, 2023)
data3 = EconomicData(" ,.»»", 350, 18.5, 7.1, 2023)
data4 = EconomicData(" 1. « = 11", 750, 3.1, 6.2, 2022)

Holiliod 4d4ls)

manager.add_data(datal)
manager.add_data(data2)
manager.add_data(data3)
manager.add_data(data4)

* . . |/ s/ M
#oilo 4 OlilJl his

manager.save_to_file()

Holilo o J! e
e W<

manager.display_all_data()

. / w | . . K3 !
# gazo Al Sl il e S )]

manager.search_by country(" i o xu 11")

#olla>y/ e

manager.get_statistics()
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i) iadld da yia ao jldia 1 pde a ) gaall

101 £ .9 eia

S A B ) iy jaa Jalali el
w4 gdd! iy laadl Jlxo
class ExpenseAnalyzer:
def __init__ (self):
self.expenses = {}
self.monthly_income = 0

def set_income(self, income):

|||||| 6 5 | J_)-J_i f J_)“ N
self.monthly_income = income

print(f's ,pa01 Jsa1 wouss a0t {income} 2 ")

def add_expense(self, category, amount):

Aol By pae 45l
if category in self.expenses:
self.expenses[category] += amount
else:
self.expenses[category] = amount
print(f" i:L51 ~s{amount} 1 . .{category}")

def calculate_total_expenses(self):
""" Olbg paall Jlax! olws"™"
total = 0
for amount in self.expenses.values():
total += amount
return total

def analyze_expenses(self):

...... ey s
if self. monthly_income == 0:

print("y 5 1 s ogsdl J3udl Waas sy 1Y)
return

total_expenses = self.calculate_total_expenses()
savings = self.monthly_income - total_expenses
savings_percentage = (savings / self.monthly_income) * 100

print("\n" + "="*40)
print(" i pa O ldg yael Judx ")
print("="*40)

print(f"s ;4,201 =11 {self.monthly_income} - »")
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print(f'sLés yaoJt Lo {total_expenses} - ")
print(f'o 1 = .. 11 {savings} - ")
print(f"e 1 ;=01 i {savings_percentage:.1f}%")

# *;i" Ladl /oY AL dT

if savings_percentage >= 20:
rating ="y Li_a "

elif savings_percentage >= 10:
rating = " .. >"

elif savings_percentage >= 0:
rating =", 3."

else:

rating =" > 3"
print(f" a1 ~ccas i {rating}")

def show_expense_breakdown(self):
MO L yaa Il g eS he
if not self.expenses:
print(" Usxwo oldg o a>es Y")
return

total = self.calculate_total expenses()

pl’lnt("\nu l_ejj_ﬁ_j,_) | M")
print("-" * 30)

for category, amount in self.expenses.items():
percentage = (amount / total) * 100
print(f"{category}: {amount} - > ({percentage:.1f}%)")

if not self.expenses:
print("s sy a0 a>g 5 YY)
return

max_category = max(self.expenses, key=self.expenses.get)
max_amount = self.expenses[max_category]

print(f\neé o an 5T {max_category} - {max_amount} . »")
return max_category, max_amount

# aol it plaxiw/ [ o

def main():

analyzer = ExpenseAnalyzer()

&

# =/ NEENE )

analyzer.set_income(10000)
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analyzer.add_expense(" , L~ ", 3000)
analyzer.add_expense(" s L<L", 2000)
analyzer.add_expense("=s 15", 800)
analyzer.add_expense(" 0= 3", 1500)
analyzer.add_expense(" -3, 5", 500)
analyzer.add_expense(" ;.51 . 3", 700)

analyzer.analyze_expenses()
analyzer.show_expense_breakdown()
analyzer.find_largest_expense()

if _name__ ==" main_ "
main()

Aad giall i)

> 10000 :; giddl Jsadl ayuxs s
sl 25 3000 isls) as
plab _J 2> 2000 islol a5
SNol g0 —J 2o 800 LdLol a5
pod=s 20 1500 d5ls| a5
4y s 3 oz 500 islal Al
oSl e 3 2 700 isls] a5

z> 10000 : s gl Jsa i

z> 8500 :oldg ypmaldl Jlax|
z> 1500 o1 jzaadl

150 o jsaadl 4w %

> :QJLAJ| P_l’:_l”_._l?i_"

35.3) &> 3000 : x| %)
23.5) 2> 2000 : alxb%)
9.4) 2> 800 ool 4 a%)
17.6) &> 1500 : o< 5%)
5.9) &5 500 : a5, 5%)

8.2) &5 700 : 51 4 3%)

g> 3000 - lxgl tdsyan Sl
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O Sl aladialy duabatdy) clibud) Judal ¢ 5 e

D) ALY Jlaa - Al clily Julat £ g pa

rolin iy b gy ¥ bl e Jans il o il

yudl Jau gia

e Jil g e

(b5 ol 53 5ma) Gsual ol
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(Jalaill dgla Al il g ) gall aadiog g o) 8 & ULl (p A% & siin
1l gladll

Al e A a1 by Jaai ralibll Jla)

e bl Jass siall Gils

m Jil g e

ol 4 el Al g e sl ) i

(8 S 13) s s o siall (e el jr HAT OS] (63 gras) slad¥) yyaas

o sk o Jaseay gl Tl
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sl L gia

~ e il
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Suaill 3 gl Al

olaiy!
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# oo lal sy olilan !l Jdro il dolygd g9 pdio
Holiio of dw! ggo bisd olywluY! pliiiul pj

class EconomicAnalyzer:
def __init__ (self):
self.data =[]
self.countries = []

def add_economic_data(self, country, gdp, inflation, unemployment, year):

data_point = {
‘country': country,
gdp": gdp,
‘inflation": inflation,
‘unemployment': unemployment,
‘vear': year

self.data.append(data_point)

if country not in self.countries:
self.countries.append(country)

def load_sample_data(self):

T LSS s ol Jaen

sample_data = [
(‘ius 4w, 800, 2.5, 5.8, 2023),
(o1, Ley 1", 450, 1.8, 3.2, 2023),
(‘o' 350, 18.5, 7.1, 2023),
(', 200, 2.1, 0.8, 2023),
(‘o es1', 150, 2.2, 2.1, 2023),
(‘4o smw 1, 750, 3.1, 6.2, 2022),
(o1, Loy 1,420, 2.0, 3.5, 2022),
(' o', 320, 15.2, 7.8, 2022)

]

for item in sample_data:
self.add_economic_data(*item)

print("z Lo a2 b eaidl oL Il a3 aslY)

def calculate_average(self, values):
"o Lax ! bw el o lu>
if len(values) == 0:
return O
return sum(values) / len(values)

def find_max_min(self, values):
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Losudl s seaidl anildl olxyl
if len(values) == 0:

return None, None
return max(values), min(values)

def analyze by country(self, country):

if not country_data:
print(f" ) oLsles w5 ¥ {country}”)
return

gdp_values = [d['gdp'] for d in country_data]

inflation_values = [d['inflation'] for d in country_data]
unemployment_values = [d['unemployment’] for d in country_data]
years = [d['year] for d in country_data]

print(f"\n{'="*50}")
print(f"_ i, Laisy ! ol Jods 5 {country}")
print(f"{'="*50}")

avg_gdp = self.calculate_average(gdp_values)
max_gdp, min_gdp = self.find_max_min(gdp_values)
max_gdp_year = years[gdp_values.index(max_gdp)]
min_gdp_year = years[gdp_values.index(min_gdp)]

print(f' . La>Y 1 el x50

print(f" - L. 11 {avg_gdp:.2f} ;¥ oo

print(f" - ey {max_gdp} ) Y
Y

3 Jg y Lo o{max_gdp_year})")
print(f" - oy {min_gdp} iiw) Yo

L +{min_gdp_year})")

O

avg_inflation = self.calculate_average(inflation_values)
max_inflation, min_inflation = self.find_max_min(inflation_values)

print(f\n pxasd1 Juaxe™)

print(f" - s o011 {avg_inflation:.2f}%")
print(f" - ey 1 {max_inflation}%")
print(f" - 5% 12 {min_inflation}%")

avg_unemployment = self.calculate_average(unemployment_values)
max_unemployment, min_unemployment = self.find_max_min(unemployment_values)

print(f'\niJ a1 Juxe")
print(f" - L o1 {avg_unemployment:.2f}%")
print(f" - =¥ 1 {max_unemployment}%")
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print(f* - 5% 12 {min_unemployment}%")

# s /0D 5’/ P_L_;,g_y
self.evaluate_performance(country, avg_inflation, avg_unemployment)

def analyze_all_countries(self):
""" Ol ol guas ) Jold Jods 5™
if not self.data:

print(" o) oy ase s YY)
return

print(f"\n{'="*60}")

print("ios LasisY | ol gaex ] Jold Jods ")
print(f"{’="*60}")

#iole Oliila>]

all_gdp = [d['gdp] for d in self.data]

all_inflation = [d['inflation’] for d in self.data]
all_unemployment = [d['unemployment] for d in self.data]

print(f"iosle ol slax]:")

print(f" - =01 =500 hw oo {self.calculate_average(all_gdp):.2f} L. 1o
0¥ 52"

print(f" - sxai 1 w50 {Self.calculate_average(all_inflation):.2f}%")

print(f" - 201hL. 11 oo {Self.calculate_average(all_unemployment):.2f}%")

# pdbo JS 9 ol ] gwl g Jadl

latest_data = self.get_latest_data()

print(f'\ni>Lie ool ,sT) ol Wudl Juasi)™)
self.find_best_worst_countries(latest_data)

def get_latest_data(self):

"L U ol Sasl o e Jeax 1M
latest_data = {}

for item in self.data:
country = item['country']
year = item['year']

if country not in latest_data or year > latest_data[country]['year]:
latest_data[country] = item

return latest_data

def find_best worst_countries(self, latest_data):
"M JS L3 ol ol Tewl g Juasl s laol
#  Axal oLt/ /;Ja.,w /;Ja Lad /

countries_by_gdp = sorted(latest_data.items(), key=lambda x: x[1]['gdp'], reverse=True)
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print(f" - 1 5015 _le1:{countries_by_gdp[O][0]}
({countries_by_gdp[O][1]['9dpT} » L))

print(f" - 1= x50 1 51:{countries_by_gdp[-1][0]} ({countries_by_gdp[-
IAITedpT} » L))

# LasdY! g0 JS5Y/) axai! [ gwl g Jasl)
countries_by_inflation = sorted(latest_data.items(), key=lambda x: x[1]['inflation])
print(f" - sx.25 sl {countries_by_inflation[0][0]}
({countries_by _inflation[O][1]['inflation]}%)")
print(f" - 225 1 ..1: {countries_by_inflation[-1][0]} ({countries_by_inflation[-
1[1]['inflation]}%)")

# LasyY! a0 J35Y)) ddlbdl T awly Jas))

countries_by unemployment = sorted(latest_data.items(), key=lambda x:
X[1]['unemploymentT)

print(f" - 21, Lasi:{countries_by unemployment[0][0]}
({countries_by unemployment[0][1]['unemployment]}%)")

print(f" - 21, 1 ,wi:{countries_by unemployment[-1][0]}
({countries_by_unemployment[-1][1]['unemployment]}%)")

def evaluate_performance(self, country, |nflat|on unemployment):

SO Lo sy I adodl s 0 i P_)_)_v_;
print(f\n 1 o Lasisy i <1 oY1 s s{country}:”)

#ptalll il
if inflation < 3:
inflation_rating =" 5 Lo "
elif inflation < 5:
inflation_rating = " ... >"
elif inflation < 10:
inflation_rating = "Lw ¢ 5"
else:
inflation_rating = " <.2"
#iJlho) axil
if unemployment < 3:
unemployment_rating ="y Lo "
elif unemployment < 5:
unemployment_rating = " ... >"
elif unemployment < 8:
unemployment_rating = "l o5 2"
else:
unemployment_rating = "L <"

print(f" - esai 1 a5 {inflation_rating}")
print(f" - <Jtn. 11 ~ca 5 {unemployment_rating}")

# A L]/ ra_t__t__Jz_t__' /
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if inflation_rating in [ 5 i ", ".>"] and unemployment_rating in [ Lia ", ">

overall_rating =" Li.."
elif inflation_rating in [ Lie ", """, "law o 52" and unemployment_rating in [
3B, Man2, Mhw g 50"
overall_rating =" ... >"
else:
overall_rating = " w5 2 Lix "

print(f" - a1~ 11 {overall_rating}")

def compare two_countries(self, countryl, country?):

if countryl not in latest_data or country2 not in latest_data:
PrNt("s LS L J1 5 sszse e oudadl as1")
return

datal = latest_data[countryl]
data2 = latest_data[country2]

print(f"\n{'="*50}")
print(f" . i, Ls.{countryl} .{country2}")
print(f*{'="*50}")

print(f' Jxo 1 x5Li01:")
print(f" - {countryl}: {datal['gdpT} ,¥ oo L))
print(f" - {country2}: {data2['gdp]} ,¥ s> L. 1"

gdp_diff = datal['gdp] - data2['gdp]

if gdp_diff > 0:
print(f" - 5o {countryl} 1 ie e i{gdp_diff} ,v.o L")
else:

print(f" - 5,201 {country2} 1 i. _1ei{abs(gdp_diff)} v oo L")

print(f"\n aseasi1:")
print(f" - {countryl}: {datal['inflation]}%")
print(f" - {country2}: {data2['inflation]}%")

inflation_diff = datal['inflation] - data2['inflation’]
if inflation_diff < O:

print(f" - {countryl} 1 .ie 181 esas 4. {abs(inflation_diff):.1f}%")
else:

print(f* - {country2} 1 .ie 181 axas <o {inflation_diff:.1f}%0")

print(f"\n i La11:")
print(f" - {countryl}: {datal['unemployment]}%")
print(f* - {country2}: {data2['unemployment]}%")
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unemployment_diff = datal['unemployment] - data2['unemployment’]
if unemployment_diff < 0:
print(f" - {countryl} 1 i ia g8 Al 4 a)
{abs(unemployment_diff):.1f}%")
else:
print(f" - {country2} 1 wi. 51 20tk 4o u{unemployment diff:..1f}%")

def save_report_to_file(self, filename="economic_report.txt™):
try:
with open(filename, "“w", encoding="utf-8") as file:
filewrite("s o Lasisy | i oy 55\n”)
file.write("="* 40 + "\n\n")

file.write(f" 1 w11 5 ue: {len(self.countries)}\n™)
file.write(f"> Lo L1 1 Lax 1 {len(self.data)}\n\n")

latest_data = self.get_latest data()

filewrite(" 1> Lia V1 oLl )l &as1:\n")
file.write("-" * 30 + "\n")

for country, data in latest_data.items():
file.write(f"{country}:\n")
file.write(f" - Jx.1 x5t {data['gdpT} H¥ o ) Lds\n®)
file.write(f" - ~sai 11 {data['inflationT}%\n")
file.write(f" - i 1w 1 {data['unemployment]}%\n")
file.write(f" - 2.0 {data['year]}\n\n")

# o Lila>]
all_gdp = [d['gdp] for d in self.data]
all_inflation = [d['inflation’] for d in self.data]

filewrite("iole ol s5lax>1:\n")

file.write("-" * 30 + "\n")

file.write(f" >0 x50 L oie {self.calculate_average(all_gdp):.2f}
o¥g L Ldan”)

file.write(f" csoas 01 low o500 {self.calculate_average(all_inflation):.2f}%\n")

max_gdp, min_gdp = self.find_max_min(all_gdp)
filewrite(f" >0 z515 el {max_gdp} ;¥ so Lolan")
file.write(f" 1> x50 Jai:{min_gdp} ;¥ s> 5 La1.\n")
print(ffade 3 ;o501 hias o5 {filename}")
except Exception as e:

print(f'e el s> < LS Las ous: {e})
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def display_menu(self):

Lan S5 da LA pye
print("\n" + "="*60)

print(" a5, V1 da3Ladl - dooblaidyl ol Jdxw")
print("="*60)

print("l. i34 OLolay Juax")

print("2. guee o Jodx )

print("3. ¢ o e Jels Joadx ")

print("4. (o G i, Ly

print("5. e 5 o widl kaas")

print("6. s u_u> ol Lslal™)

print("7. o1 L1 a2 se")

print("0. z 4 = 11")

def run(self):

""" a0 Lol Josd K
print(" oo Lai sy | ol Il Jdas b o Lisya!™)

while True:
self.display_menu()
choice = input("\n7-0) Cwliotl HLas =) Y).strip()

if choice =="0":
print("s L1 1 Lae oIl sl iy 1 sal”)
break

elif choice == "1":
self.load_sample_data()

elif choice ==
if not self.data:
print("Y 1 ol Jaaxiy ad Loliley ases Y.)
continue

print("is e oot " join(self.countries))
country = input(" .11 el =1 Y)strip()
self.analyze_by country(country)

elif choice == "3":
if not self.data:
print("Y 1 ol Jaaxiy sl Loliley ases Y.")
continue
self.analyze_all_countries()

elif choice == "4":
if not self.data:
print("Y 7 ol Il Juaxisy ad Loliley axes Y.")
continue
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print("is L o g " " join(self.countries))
countryl = input("J sy 1 st el o0 Y)strip()
country2 = input("_ S Li 11 st el s 1 Y)strip()
self.compare_two_countries(countryl, country?)

elif choice == "5":

if not self.data:
print("Y 1 ol Jaaxiy ad Loliley axes ¥.")
continue

filename = input(": ) L) Gl dl pwl J=a 1) ").strip()
if not filename:

filename = "economic_report.txt"”
self.save_report_to_file(filename)

elif choice == "6":
country = input(" 1 el s 1 )strip()
try:
gdp = float(input(" ;¥ 5o 5 L) dxadl z35L5d1):")
inflation = float(input(" szt Juxs (%))
unemployment = float(input(" it L1 Juxs (%))
year = int(input(" i1 "))

self.add_economic_data(country, gdp, inflation, unemployment, year)
print(", Lo ol dblsl asl”

except ValueError:
print(" oo pliyl JLE0! oo aSLS 1 Las")

elif choice == "7":
if not self.data:
print("o Lol usge 5 YY)
else:
print(" e lasd oo " join(self.countries))
print(f'o s Lo sue Il {len(self.data)}”)

else:
print("su=1 su0 Jsls Laams e HLus")
Haol i) Juiis
if _name__ ==" main_ "
analyzer = EconomicAnalyzer()
analyzer.run()
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