Python Programming Lecture 3

Programming in Python is characterized by its ease and simplicity. It is considered
one of the most powerful multi-purpose programming languages, used in various
fields such as artificial intelligence, data analysis, and web application development.

1. Conditional Statements

If - When you want to check a single condition and execute specific code if the
condition is true.

else: When you want to execute specific code if the condition in the if statement is
false (when there are two conditions).

elif: When you have more than one condition to check, and if the condition in if is
false, you will check other conditions using elif (when there are more than two
conditions or additional conditions).

A- if Statement

Al 3l 3y 5 Al am gl da 3 IS 1Y) elif sl else () Aaladl ¢ s laas SV if aladial (S (al) Gany b

Example 1: Write a program in Python that prints the message "The number is

even" using the if statement alone.

number = int(input("Enter a number: "))
If number % 2 == 0:
#"If the remainder of dividing the number

by 2 is equal to zero."

print(""The number is even")

The expression % 2 == 0 is used to check if a number is even.
Here's a breakdown:

% : the modulus operator, which returns the remainder of the
division of one number by another.

2 : the divisor, so the expression number % 2 calculates the
remainder when number is divided by 2.

== 0 : checks if this remainder is equal to zero.

This checks if the number is even by verifying if the remainder
when dividing by 2 is zero. Since number = 5 in this case,
nothing will be printed because the condition is false.

Example 2: Write a program in Python that prints the message " You are an adult "

using the if statement alone.
age =20
If age >=18:

print(""You are an adult")# Result: You are an adult

B-if and else

Example 1: Write a program in Python that compares two conditions and prints

one of them.




Example 2:
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# Define two variables

age = 18 a=10
_ b =20
if age >= 18: # Compare the two conditions
print("you are an adult™) ifa>b:
print("a is greater than b")
else: else:
print("you are minor") # Result: you are an adult print("a is less than or equal to b")

C-if , else and elif

grade = 85 . ‘
if grade >= 90: &1 (maa e grade >= 90 Js¥) bl
' «za—a grade >= 75 b -3, elif ) JEny)
print("Excellent grade™) elif dals dlaal) S 5 Sl

elif grade >= 75:

. Aoyl 2 2 g Melse if" J Lokl <> elif 4K
print(Very good grade") f Ales 3y i) Ja s aaal e s Al b ala

else: SIS A el ) e 5 (S elif AalS

print("Average grade")
Result: Very good grade

Using multiple conditions with elif: Meaning using it multiple times in the same code

Example 1: Write a program in Python that compares three

temperature values and prints the message "The weather is very Example 2:

hot" when the highest temperature among them is met. score = 50
temperature = 30 if score >= 90:

if temperature > 35: print("Excellent™)

elif score >= 80:
print(*Very Good")

print("The weather is very hot")

elif temperature > 25:
elif score >=70:

print(*Good")

elif score >=60:

print("The weather is hot")
elif temperature > 15:

print("The weather is moderate")
| print("Passable™)
else:
else:

print("The weather is cold")# Result: The weather is hot ) _ ]
print("Fail")# Result: Fail

Sl L il (Sl a2 temperature > 35 JsY) b all
ol 13e] ALl Aleall 285 &5 1M cmaa temperature > 25
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Comparison between multiple conditions using logical comparison operators.
You can use multiple conditions in an if statement using logical operators such as
and and or.

Example (using: and):

Write a program in Python that uses the logical operator and to compare two
conditions, and if both are true, it prints the message "Eligible for a loan."

age = 25 # first condition

income > sage > 18 ¢b y&ll ;JUall 13a 4

income = 5000 # second condition | if U0 Aleal 345 25 13 e Laa DS3000

if age > 18 and income > 3000:
print("Eligible for a loan")
else:
print("Not eligible for a loan")
Result: Eligible for a loan (u=_% e Jsasll Ja 54)
Example (using: or):

Write a program in Python that uses the logical operator (or) to compare two
conditions, and if either condition is true, it prints the message "Eligible for a loan."

=2 -
age 5 18 e )95\ )MJ\ OLS \5) @ML)&S\ u}S:m Allall sla ‘_55

income = 5000 Ol il aal 38a3 o slladll (51,3000 (o ST 2

iIf age > 18 or income > 3000:
print("Eligible for a loan")
else:
print("Not eligible for a loan")

Result: Eligible for a loan

Using if with Boolean values.

Boolean values True and False can be used directly in if statements.



Python Programming

Example:

Lecture 3

Write a program in Python that uses Boolean statements to print "Take an umbrella”
if it is raining, and print "No need for an umbrella" if the condition is not met.

IS_raining = True# try using False
if is_raining:
print("Take an umbrella™)

else:

The program checks the value of the variable
is_raining, if the value is True (meaning it is raining),
the program asks you to take an umbrella. However, if
the value is False (meaning it is not raining), it informs
you that there is no need for an umbrella.

print("No need for an umbrella™)# Result: Take an umbrella

2. Loops

There are two main types of loops in Python: T R -

« for loop: used to iterate over data sets.

e bl of W ) Sl & jaiis : while loop

« Wwhile loop: continues to iterate as long as the condition is true.

Example 1 :(for Loop)

Write a program in Python that displays the numbers from 0 to 4 using a for loop.

for i in range(5):

print(i)
Result:

A W NN —= O

Example 1: (While Loop)

Example 2: Write a program in Python that displays
the numbers from 1 to 5 using a for loop.

foriinrange(1, 5):# 0 ¢ ¥ JEl (A 51 (e el 5 JUal) 128 &
print(i)

Result:
1

2
3
4

Write a program in Python to display the numbers less than 5 using the while

function.
i=0

whilei <5;:

0 Aaihyj el fay -
5 s il i A o Ll 1S3 8 sein while Al -
dbm L PRl ] ey 4ied 25 5 (] A Aol oy ) S5 S b -

JAalad \h:\éﬁg_h'é)::agstﬁjl.uﬁi :\.A;lgc_\..a.l 3 Ladie -




Pvth p Example 2: Write a program in Python Example 3: calculate the squares of
ython Lrogr to display the numbers from 0 to 5 numbers from 1 to 4 using the while loop:
o using the while loop. o
print(i) =1
i+=1 =0 while i <= 4:
while i <=5:
. n Lice [iX%9N
Result: print(i) print(f"The square of {i} is: {i**2}")
i+=1 i+=1 Jsaty WAl fostring a i
0 Result: Q\M\} Q\‘):\&_"\AS\
1 ‘ Result: [ o) ) J2l3 5 5 sl
0 The square of 1is: 1 b laady g sl )
2 1 The square of 2 is: 4 Sy g duanl) Al
2 The square of 3is: 9 hsoa 5 el asa )
3 3 The square of 4is: 16| 13 f <aall cads Sy
4 i Lals | qda i€
4 5
3. Functions

Functions in Python are programming units that allow for code reuse to save time
and effort. They can accept inputs (parameters) and return outputs. In addition to
simple functions, you can also create complex mathematical functions using Python.

There are two types of functions in Python:

1- Built-in Functions: These are functions that come with Python by default, such
as print() and len(). They can be used directly without needing to be defined.

2- User-defined Functions: These are functions written by the user according to

their needs using the keyword def.

A function is defined using the def keyword followed by the function name and
parentheses. If the function takes parameters, they are included within the

parentheses.
The structure of the function is denoted as follows
def my_function(parameterl, parameter2):
# Function body
return parameterl + parameter2
math = my_function(1,2)
print(math)

Sl g
SBaas adly Cay yal (,As:wﬁ aalisa]l 4Kl 23 :def o
) 0sS Of (S dllall sl 58 :my_function
(ualia e.u‘
» o2 (parameterl, parameter?)
se 20e aat liSay Alall el Al Silalaal)
Gllia S5 Al 13) 42 Hli LS 55 ol cclaleall (o 35250

A s A e Jy o3 Jaldll sa 132 (1)
sledin) die o248 2 (g3) 35SH g8 return
Ldalall ) 55 0 6 il

.None w=iw Al é creturn ddas d ¢ & o1 13)

&l e B Alall alasiul @Sy return plasiub
Ghaiall (pudi UK Al ¢ g3 3 KU e Adlida ¢) 3al
polaad 9l Jleay) 52 £l ) AalS il o 55313 5
M 22y Al
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y & & Jah oAl ke (gl o)) peadl Aplee (e daslall dagll 3ale) Je Jas return ades
o Lelani ) Al ol (1A (S Gy Allall 48 cue i) 3 ISl ) )
Example: A e AT lSs

def greet(name): Lia 5 A 5 oty 3 35S0 e s g gl e ol o Al 4 e xi ol (53 (S
.(message = greet("Ali") s

return f"Hello, {name}"

message = greet("Al")# Al cleinl 2 La

print(message)

Result:
Hello, Ali
_ My g el AL A return & Banl Glld ag 5 55 multiply(4,3)
def multiply(a, b): 5 e oAl lSe I LI ) 5 o a2 Al 5 Al ) Alaal)
sl oo G D) 5 gl Aagiill 21 Al 5 4l Hll 4y
returna* b # =W gls ) Liebb ail output 5o 5 A e xiud i dgal)

a = float(input("Enter the first number: "))# Input the first number and convert it to
float type."

b = float(input("Enter the second number: ")) # Input the second number and convert
it to float type."

output = multiply(a, b) # Assd aih g A siesiu | JT MUltiply(a, b):
print(output) returna * b #
Enter the first number: 5.7 a = int(input("Enter the first number: "))

Enter the second number: 3.3 b = int(input("Enter the second number: "))

Result: 15 output = multiply(a, b)
print(output)

Examples of functions and how mathematical functions work.""

A function to calculate the sum of two numbers | EXa@mple 22 A function to calculate the
difference between two numbers.

Example 1:
def subtract_numbers(a, b):
def add_numbers(a, b):
returna-b
returna+b

result = subtract_numbers(15, 5)
print(result)#
Result: 10
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result = add_numbers(5, 10)
print(result)
Result:15

A function to calculate division
Example 3:

def divide_numbers(a, b):

Lecture 3

if b 1= 0: # Check to avoid division by zero, where 1= means not equal

returna/b
else:
return "Division by zero is not allowed!"
result = divide_numbers(10, 2)
print(result)
Result: 5.0
A function to calculate the exponent (power):
Example 1:
def power(base, exponent): #def power(x,a)
return base ** exponent # return x**a
result = power(2, 3)

print(result)# print(power(base, exponent)
Result: 8

Example 2: A function to calculate the sine
(in radians, i.e., the radian angle):

import math

def sine_angle(angle radians):
return math.sin(angle_radians)

result = sine_angle(math.pi / 2)

print(result)#  Result: 1.0

5 o ) S ol e (5 sl b IS 13 in
else ddaall & Jsaall i ) jtea IS 1A 5 zali )
ol Ll 5 B A a5 305
hall o dandl) aial "As gasn e iiall
sy At Rl 305 il

Example 4: A function to calculate the
square root using the math library.

import math

def sqrt_number(n):
return math.sqrt(n)

result = sqrt_number(16)

print(result)# Result: 4

Oe Y Jdad dad e Juasd qmath.pi plasiul
Claleall e Uadl (e QB Las o5 5 Gy 55 aladinl
Aol QliSa by 77 Aad iy pad e Yo Ay )l
.Math 4iSe 3l il
3 (&5 o da i oI math.pi o math <ids (e
rawladin) J8 math 48 (e pi @ il
from math import pi
result = sine_angle(pi / 2)
print(result)
S A 3l axdies Ll 0 I clapall e Jy gl
radians=math.radians(angle in degrees)

2 A8Y) (@3al) aadins Gl all A Gls )l e Ja gaill
degree= math. degrees(angle in radians)




Python Programming Example 3: A function to calculate the sine
(degrees):

Example 5: convert from degrees to radians: _
import math

def sine_angle(angle_radians):
return math.sin(angle_radians)

result = sine_angle(90)

def sine_angle(angle_degrees): print(result}#  Result: 1.0

import math

angle_radians = math.radians(angle_degrees)# convert from degrees to radians
return math.sin(angle_radians)
result = sine_angle(90) # Calling the function with the angle in degrees
print(result)# Result: 1

Function to calculate the circumference of a circle:
Example:
import math
def circle_circumference(radius):

return 2 * math.pi * radius# circle circumference =2nr
result = circle_circumference(5)

print(result)# Result: 31.41592653589793

Function to calculate the distance between two points in the Cartesian plane:

Example: Oty Gy Adlisal) b 00N Alaleal) aladiiad SliSay
import math ((x2,y2) 5 (x1,y1)
def distance(x1, y1, x2, y2): V22 —yl) + 222 —zl)=d

return math.sqrt((x2 - x1)**2 + (y2 - y1)**2) Y.
result = distance(1, 2, 4, 6) # (x1, y1, x2,y2) :
print(result) $ (4,6)
Result: 5.0 5 _ //,)

1 Jﬁ-z'}
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Function to calculate the arithmetic mean of a set of numbers
Example:
def average(numbers):
return sum(numbers) / len(numbers)
result = average([1, 2, 3, 4, 5])
print(result)
Result: 3.0
Advanced mathematical functions using the math library:

The math library in Python contains many useful mathematical functions. Here are
some examples of built-in mathematical functions in this library:

Calculating the natural logarithm: | c3jculating the value of the exponential function:
Example: Example:
import math import math

def natural_log(x): def exponential(x):

return math.log(x) return math.exp(x)

result = natural_log(10) result = exponential(2)

print(result) print(result)

4. Dictionaries

Dictionaries in Python are a type of data structure that store data in the form of
key-value pairs. Dictionaries are used to store data when we need to associate each
item with a unique value, and values are accessed through their keys rather than

indices, as is the case with lists. i) Alasiuly i) ) J gem sl oy 2 pealiall Y saa gl

Example: print(my_dict["name"])

my_dict = {"name": "Ahmed", "age": 25, "city": "Cairo"}

print(my_dict["name"])
Result: Ahmed

525, "Ahmed"”, & L ddasiyall aill 5 =3liall o city s name, age, W -
."Baghdad"

Z U s (g a3 13) 350 (e ST Ll (i ) Sy o San Y (glB R prailial) -
B Sl Al (gl 3aY) Al aladiul Al ¢35 3
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Basic operations on dictionaries

Dictionaries are changeable, and key-value pairs can be added, modified, or
deleted after the dictionary is created.

my_dict = {"name": "Ahmed", "age": 25, "city": "Baghdad"}

# Adding a new element 55 ) e print iy sl gaes ol dpeaal e
my_dict["job"] = "Engineer" iteration 1Sl Alls
my_dict = {"name": "Ahmed", "age": 25, "city": "Cairo"}

# Modifying a value

. print(my_dict["name"])  # This will print: Ahmed
my_dict["age"] = 30
print(my_dict["age"])  # This will print: 25
# Printing the dictionary

print(my_dict["city"])  # This will print: Cairo
print(my_dict) # {'"name’: 'Ahmed', 'age": 30, ‘city": 'Baghdad’, 'job": 'Engineer'}

# Deleting an element

del my_dict["city"]

# Accessing a value

print(my_dict.get('name")) # print "Ahmed"

# Iterating over the dictionary

for key, value in my_dict.items():

print(key, value) # 4icd as Flide S dclil

5. Exceptions

In Python, exceptions are errors that occur during the execution of a program. When
an error occurs, Python stops the execution and generates an error message, also
known as an exception. Python provides a way to handle these exceptions so that the
program can continue to run, even when an error occurs.

Common Exceptions in Python:
1. ZeroDivisionError: Raised when division by zero is attempted.

2. TypeError: Raised when an operation or function is applied to an object of
inappropriate type. Example: Result = "hello" +5 # TypeError
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3. ValueError: Raised when an operation or function receives an argument
that has the right type but an inappropriate value.

Example: Example: Converting a string that doesn't represent a number into
an integer. num = int("abc") # ValueError

4. KeyError: Raised when a dictionary key is not found.

5. FileExistsError: This error occurs when attempting to create a file that

already exists. See example 2 in files section. | s 1 string & al Alulud) a3 oSar ¥ o5
g il aaall Jy a3 (S X uSall (S (Sl mmaa

st (S JEaS LY i dasy s 220
Example 1: .int(float) =10zsad msa N 10.5 (s 0l 2221)

Exception Handling Using try and except:

try:
number = int(input("Enter a number: "))
print(number})

except ValueError: # If the input is not an integer, it is incorrect, and a message must be
displayed below

print("Please enter a valid number")
Result: "Please enter a valid number."

Example 2: Write a program in Python that defines a dictionary containing information
about a person (such as name, age, and city). Then, attempt to print the value associated
with a key that does not exist in the dictionary. Use exception handling to ensure that the
program does not crash, and when a KeyError occurs, the program should display a
message indicating that the key does not exist in the dictionary.

data = { (b WS a try block I plasiiul 3aila
' 1. 30 5 |nt0 6‘33:‘“’1-‘ = Qe ‘5]‘\ dléﬁﬂy‘
age .oV, Ao lilay el o s (uaaa 230) Aagaia dagd Jla) &3 13): Aaal Alead) clllS 1Y) o
‘city": 'New York' il o2a

} Al oy Laa 4dliy) (53 gmali sl 3 Alaiaall ¢UadY) Aslladd try block adiie cole JS5

try: Al Egan die (Uad Al ) (i je Jie) daiDle Do) gy

# Attempting to access a key that doesn't exist
print(data['country'])

except KeyError: # If the key is not found in the dictionary (sl aua 5 &)
print("Error: The key does not exist in the dictionary.")



Python Programming

Lecture 3

6. Files

"Python provides simple interfaces for reading and writing files, and there are two

ways to create files: using mode 'x' and mode ‘w'.

Example 1:

with open("example.txt", "w") as file:
file.write("Hello, Python!")

with open(“"example.txt", "'r") as file:
content = file.read()
print(content)

Result: Hello, Python!

Example 2:

# Using "w"

with open("example.txt", "w") as file:

file.write("This will overwrite any existing content.")

# Using "x"
try:

with open("example.txt", "x") as file:

D Oy sl ilital) pLd) oy scila L) -

Basa 393 90 S ¢l g aldl ;5% :with open("example.txt", "w"
cnal) Gy il (5 ginall eana 43 Lisnea 13 g g i) 1S 131 Y o
e pe OIS 13 Ladd cale ;55 with open("example.txt", "x")
o2 L B 2 ga gal) Calall 28Ul ULl (3 68 AU aiay (s Wase
sl L) ol e

dla ) s
"example.txt" <aldl =i : open("example.txt", "w" o
* "Hello, Python!" g=ill 40 gy 5 ¢ (w) US) juag B
Lalall
cdla pa 39\)3 -

"example.txt" <l x4 : open("example.txt", "r") e
. print() alasialy 4ca ey s ol sise | s s ¢ (r)oel i) aucay b

("The file 'example.txt' already exists.")

PRI My aaia g Y cliua 13 5a ga il (IS 1
GSar ¥ o se e S 13 Ladd s cale cLY
o328 A5 e 13 5a 9o IS 1) Cald) e 4

6 simall LS e Yy Uadll Ay eliins ANSY)
d5a e e Chle oLis) &5 13) Mcalal) 8 aaall
Adde A WliSa X" g pladiuly s

file.write("This will only create the file if it doesn't exist.")

except FileExistsError:

print("The file 'example.txt' already exists.")
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7. Object-Oriented Programming - OOP

Object-Oriented Programming (OOP) in Python is a method that relies on
encapsulating data and functions into objects. Each object represents a model of
something in the real world, having attributes (data) and behaviors (functions).

Example 1:
class Person:

def __init__ (self, name, age):

self.name = name

sie person S el <l 4 2021 5 ,"Honda", "Civic" adll a2
<yl o3a  (self.brand, self.model, self.year) 4ailas OS5 cailis)
clein) die BaY L) J gea sl Sy Al (Y 13¢d 30 58 il Jids

.display_info() Jis 4 Aalall Ji sall

GHSIL dala GailadS iy 33 20 (jinit_ ) (osiiall ) all oda y yai ie

sself alaainly

self.age = age

def greet(self):

return f*"Hello, my name is {self.name} and | am {self.age} years old."

person = Person("Sara"”, 30)
print(person.greet())

Result: Hello, my name is Sara and | am 30 years old.

Example 2:
class Car:
# (constructor)
def _init__ (self, brand, model, year):
self.brand = brand
self.model = model
self.year = year
# il glaall (o yad Al
def display_info(self):

s s carl s ) 4wt GISI Jid o self o
year o Jsa ) W paibad I il Jasy
.=2020

carl s s yaall sl Jioy L self

brand dsals of =5 self.brand = brand
""Toyota" sl 3abivcarl ¢l

model ixals of i :self.model = model
"Corolla". el 2aliu car] cp\sl

Gl year dsals of a3 self.year = year
2020 4l 2aliv carl

. - Ss :..

Oe s s gauall o aa fal) Alies saself
e o) e Andis IS ey g i) Jas S

print(f"Car: {self.brand} {self.model}, Year: {self.year}")
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# Al e cills (L) Car

carl = Car("Toyota" , "Corolla", 2020)
car2 = Car("Honda", "Civic", 2021)

# Cila slaall i el DA le i
carl.display_info()

car2.display_info()

Result:

Car: Toyota Corolla, Year: 2020

Car: Honda Civic, Year: 2021

asSl (ot € 5
:class Car
L) 3aa (Class) A iy il padind o iy A dalide 4 class e
O 8 A Barmie LS o L) ADIA (e (Sl 5l 23 a1 A
LS bl 5 pailiadl)
Jumdy g il and (o) JLaal (e " le Jiai Ln 45l &) i :Car o
Al 038y Ua L) a3 S e Y13 a0 55 ¢
:def __init__(self, brand, model, year)
05l G (function) Al Ciy = axdid Aaliie 4 :def o
W sledinl aly (L3l CONSErUCTOr (sansd ()5l 3 Aala Ao jnit o
pill oslac ) 5 GASH Aigh & Lgiduda o 25811 (e daa (SIS oL 2t Lalals
oaibasll 4 Y
Self asad cang o5l oy o) (sl ASI ) ol a0 98 iSelf @
Jisas pailiad ) J s sl cpSal ddll Jala dla JS 8 Jalea J5lS
oA
Alall sy pad oy Al Slaall 8 0287 brand, model, year e
& 5 oAU A ) Gailiadll claleal) oda Jiai (S o L) dic
(year).asadll Zau 5 « (Model)da sa!) ¢ (brand)s kel
self.brand = brand
eself aladiuly o 5lds) ob (2l ASIL Jald yaie saself.brand: o
Aasi o (5588 Cungy (KU AalAS (rand) 3 peel) el G 35 (S
LAY 13y
aald ) (brand) Alall JeleaS 3 ) jeall dadll (s o3 Uatbrand
.year s model A 2% ddaall udiself.brand. (A
:def display_info(self)
Baaa Al oy j2il Lalide ddSdlef: @
8 ) il shae (m yad a2id Al 638 ANl cdisplay_info e
A ailad b4 ja)
oaibad axivin A oda ¥ JalaaSself ujeiabiln : (self) o
.(year smodel sbrand) Jie Jall A<l
print(f'"Car: {self.brand} {self.model}, Year: {self.year}")
S e Gageall delll Al cprint() o
:f"Car: {self.brand} {self.model}, Year: {self.year}"" o
Jala @l yial af oz aY aadind (f-string) dsaill Alulull dxua
s{self.brand}, {self.model}, Jain! sl Ua  aill
Adde Al sle xiul &5 A cAlSIL Aalal) dladl) aslufself.year}
carl = Car(""Toyota", ""Corolla™, 2020)
Al S e g gl oAl jatall aul icarl e
44l e s oilS (L) &4 Ua :Car("Toyota", "Corolla", 2020) e
"Corolla" ¢4 )laill 4adlall alS "Toyota" O ladll alasiulCar
sledin) o ¢ Sl 128 LA die | aniatll 43S 20205 ¢dad gall anlS
A palladll Al it (LAl Al

car2 = Car("Honda", "Civic", 2021)
Adlite 08 aecar2 by AT S SLAY Ua Gani 450 Aleall i @
A€ 2021 5 «d sl "Civie" Ayl Ladkall: "Honda" paibaill
carl.display_info()
debibay o gfin Alalicarl, & e display_info() ) clesiul o4y o
V3¢ Tl al) (il iy ¢Jad sall il LaMlall) 3 _jlnad) il slae
aalall e oS
car2.display_info()
S 1 e glasa @Lluj ccar2 &l e Adlall udi ole ai A e
.(2021 42 <Honda Civic)




