Dr.Alaa Najem 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
statement is false, you will check other conditions using elif (when there are more
than two conditions or additional conditions).

A- if Statement
e 3 3 55 G a1 a8 S 1) elif Sl else ) Aaladl oo Was sl i alaiul oSy () amy b

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

even: using the if statement alone. The expression % 2 == 0 is used to check if a number is even.

. " " Here's a breakdown:
number = int(input("Enter a number: ")) % : the modulus operator (Aa—dl L Jsle), 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.
== ( : checks if this remainder is equal to zero.
by 2 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.

if number % 2 == 0:

#"If the remainder of dividing the number

print(""The number is even")

Example 2: Write a program in Python that prints the message " You are an adult "
using the if statement alone. (X b 0 a3 525) site ) e il ixk 2 X= 0
age = 20 (Bl 8 2a5d) 90 o5 x Aad Jb (s) e iad 1 X== 0
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.
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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: B sgeaa £ grade >= 90 I3 s
' «za—a grade >= 75 b -8, elif ) Jany)
print("Excellent grade™) elif Jals deal) 2 a3 il

elif grade >=75:
. . Aol aadiuis Melse if" 4 il oa elif 4l
print("Very good grade") i e et i 52 pan] ey A il
else: o 131" 1A YIS el ) Wgten i (S elif Al
H n n _"Ja A1 saas 1Al \13_};.‘4.“1_“&\): :'\’“
print("Average grade") Al 1S G S lagnaa Gl B0 05
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 > 40: print("Excellent”)
print("The weather is very hot") elif score >= 80:

elif temperature > 25: print("Very Good")
elif score >=70:
print("Good")

elif score >= 60:

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

print("The weather is moderate™)

rint(""Passable"
else: print( )

else:

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

«if /elif / else oy s dlulu a2dins Laie (Aawdl il 3L ) Python
Aliatie CilS o)) gdagall 8L Jalai o i (3iaty oyl Ul 285 L3l
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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.

s 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 - —
G (pha il (3855 g gnd pladial die

income = 5000 # second condition
s ol 853 g sall el V) SV as o il ey (2) olidail)
(3ias 13) 5% ¢ (indentation)s stwar Aa 340 5 A lauy)
print("Ineligible for a loan") ".da sl

If age < 18 and income < 3000:

elif age > 18 and income > 3000: Lo hansuns o il s oy Gl im0 5 (LR 5
Sl Al s age < 18 and income < 3000 & 3l :Jia

Ay &1 AN ) o oI s Taglee () gl J st lidaiil) ol
else: ” a8l gEa3 13 (print s

print("Eligible for a loan")

print("Ineligible for a loan™)
Result: Eligible for a loan (=2 e J sasll Ja 5)
s 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."

age = 25 18 (s ST eall IS 13 Epnia Ja 0 () sSous sl 038

income = 5000 (bl aa) g8a o glladl) (6 13000 (e ST Ja)
if 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.
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Example:

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 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
print("Take an umbrella™) the value is False (meaning it is not raining), it tells you
that there is no need for an umbrella.

if is_raining:

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

2. Loops

There are two main types of loops in Python: ey de peae ye i S 02355 for loop
e bl ol Wl ) sl & jeiis : while loop

 for loop: it is used to iterate over data sets.

« while 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(d): Example 2: Write a program in Python that displays
print(i) the numbers from 1 to 5 using a for loop.
ii H0 e JsY) U B 5T e el 23 QB T3 S
Result: foriinrange(1, 6):#0 (= Js Sl a3 A
0 print(i)
1 Result: AN Sl saal s range Wl e il 320§ Legl
2 1 )
3 5 e Y e Sldes ¢ 5% range(1,5)
4 3 1,2,3,4
4

- ol L e IS 3ah sl Jaa for 48lal) o

Example 1: (while Loop) > ! R

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

O ey i) fay -

i=0 5 oe dilj dad of Wl ) Sl & i while ddls -
=1 Alaiuly 1 lades 4t ala 3 & ¢ Aad Aelida oy ¢ ) K3 S B -

while i < 5: Aalall 385 (i giy 5 (5 gl | Aadd prpal Ladic -

(8 0 o) 353 S i 32l Wl o &5 range(5) W oY j+=1 ) gliss ¥ (1) Jbal 1S for ddla &
d

Ailg Y Aalal) eais V) g Bl Jab Uy j Aad 0 55 o) Gang e il (1) JU) 8 LS Jie while ddla b Ll
dagal sl Boaaa il i < 5 b O «(infinite loop)
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Example 2: Write a program in Python
to display the numbers from 0 to 5
using the while loop.

Example 3: calculate the squares of
numbers from 1 to 4 using the while loop:

print(i) =1
S '=9 _ while i <= 4:
while i <=5:
. " ilijce [ik* "
Result: Sl e print(f"The square of {i} is: {i**2}")
0 i+=1 uT_% jjj‘ i+=1 e sady B fostring o s
1 Result: "0' @h Result: T"i;‘m}% UUM:
0 1 by & The square of 1is: 1 & u.“i;;’h ) mﬁ.j:‘
) 1 The square of 2 is: 4 @ fuij? Ll
2 lan print(i) JBi+=1 azs - 2y Apad] ‘
= cELTS L o= The square of 3 is: 9 s 5 ) 25a sl
3 3 Al e Ua 5.1 (o delidall ; O I
. g The square of 4 is: 16 13 o yad) Cada eliSay
4 . . N o asd thsj t\)aﬁ N
i+=1 G —>i=i+1
3. Functions

Functions in Python are programming units that allow 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 the 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 functions are defined 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. A JSa ¢
B A Cay el a0dif Aaliaall AaS) 038 idef o
@ 08 of (Sars A aul 58 :my_function
tulia ol
» o4 (parameterl, parameter2) e
e 23 st iy Alall Leliin Al Cilalaall
Allia (S5 Al 13 de Hli LS i ol ccilalaall (e 3 50aa
lalrs Y dals

A s Ll e Jy A Jaldll ga taz (1) e
slediu) die »28W Ao éﬂ\ A&H s creturn e
AN ann a5 Jalall WS 34 S Al

.None u=iw Al é creturn ddas d ¢ & ol 13)

The structure of the function is denoted as follows:

def my_function(parameterl, parameter2):

return parameterl + parameter2# Function body
math = my_function(1,2)
print(math)

2 Dl e Bae Al aladsin) ey return oaaiul
Ghatall (st AUKT AaAY) (93 3 KU e Adlida o) al
polaad 9l Sl y) 52 Elan ) AalS i) a5 5315 5
Lelea 2y dagdl)
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returna+b
Example 1:

return (keyword) dasxill & La

result = add(3, 5)# Axsl il Aadll Juiul &1, Lia

def greet(name):
print(result)
return f"Hello, {name}"
message = greet("Al")#
print(message)
Result:

Hello, Ali

Example 2:

def multiply(a, b):

e a3 return
(@ + D) e Laans 53 5 sal) Alanl) iyt 3835 [

Al Jals (pe (gl @il g 545 [

result=8 casal 13glg result s s Alall 4 cue Sl M) Sl ) sl 9 [

A Cun lea i Gl A J20 e dagil) iy o3 eall & return

Al I Aa) e Ly Alall Jada return

Agiall adll papsed  Adlal) oleas ik e iy gl
8y g el AL A return & Bamll Glld axg 24 A& 5 multiply(4,3)

EY) Lﬁm UJ"“ O\Sa ‘_“J\ \.@J\_uu\ 9 Lfm dail) G\_)';\ 9 2.)_.4.1_})3\ Aalaal)

returna*b

Leicbb Sl output s 5 Al e xind Al 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) # asal 4l ga A sl sl
print(output)

Enter the first number: 5.7

Enter the second number: 3.3

Result: 15

+» A function to calculate the sum of two
Example:

def add_numbers(a, b):
returna+b

result = add_numbers(5, 10)

print(result)

Result:15

def multiply(a, b):
returna*b #
a = int(input("Enter the first number: "))
b = int(input("Enter the second number: "))
output = multiply(a, b)
print(output)

numbers

Create a function to calculate the difference
between two numbers (subtraction).

def subtract_numbers(a, b):
returna-b

result = subtract_numbers(15, 5)

print(result)#

Result: 10
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% A function to calculate division
Example 3:
def divide_numbers(a, b):
if b 1= 0: # Check to avoid division by zero, where 1= means not equal

returna/b
1) 5 el el 285 oy 1 3da (d A (5 5l b OIS 1) 2L
else: gla ks s Sy else deall b Jpaall w1 e oS
return "Division by zero is not allowed!” =~ & "Hasese o Diall o Al J 5 dal Al
& e pe dglee i Al pall e Al
result = divide_numbers(10, 2) el )
print(result)
Result: 5.0

% A function to calculate the exponent (power):

Oe Yo Aad Aed e Juasd imath.pi pladiuly
laleall 3 Ui e Jl) Las (5 5 g 5 aladinl
Aol QliSay cludiy 7 Aad iy ad e Yoy Ay )l
.math 45 3 il

3 (&5 o da i oI math.pi o math <eds (Se
:aladin) J8 math 48Se (e pi @ il

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 from math Import pi _
(in radians, i.e., the radian angle): result = sine_angle(pi / 2)
. print(result)
import math : AEY) 3D aaiies ) ) il sl (e sl
def sine_angle(angle_radians): radians=math.radians(angle in degrees)
return math.sin(angle_radians) S AV (el aaaiing s jall I gba sl e Jy gl
result = sine_angle(math.pi / 2) degree= math. degrees(angle in radians)
print(result)#  Result: 1.0 pasind Al Sl a3 L Jens matth.sin() A2
. Ol A a3 e 450 30 Ja sail math.radians()
Example 3: convert from degrees to radians: 5 5453 Ay Lay Cluall Ui
Import math

Example 4: A function to calculate the
def cos_angle(angle_degrees): sine (degrees):

angle_radians = math.radians(angle_degrees)#| import math

def sine_angle(angle degrees):
radians = math.radians(angle degrees)
return math.sin(radians)

result = sine_angle(90)

print(result}#  Result: 1.0
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Example 5: convert from radians to degrees:
return math.cos(angle_radians)

import math
result = sine_angle(90) r=math.asin(0.5) # oLyl 4l 3 ass
deg = math.degrees(r) # Sl 2 ) by sas
print(result)# Result: 0.5 print(deg)

+» Function to calculate the circumference of a circle:
—22a3 4kl Cartesian system ¢ s\l B
(o) e ddas cililaal) (x, y)

S (r, ©) = 223 Akl zpolar system (bl b
(8 ) saall ae Ay sl 0 5 Jua) (e dilisdllr

Example:
import math
def circle_circumference(radius):
return 2 * math.pi * radius# circle_circumference =2xr
result = circle_circumference(5)

print(result)# Result: 31.41592653589793

Cartesian Polar
coordinates coordinates

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

Example: iy Aleal) Clian) M Alslacdl) aladtd oli€ay
import math ((x2,y2) 5 (x1,y1)

def distance(x1, y1, X2, y2): V2y2 —yl) +2(x2 —zl)=d

return math.sgrt((x2 - x1)**2 + (y2 - y1)**2) Y
result = distance(1, 2, 4, 6) # (x1, y1, x2,y2) i

print(result) ' @6)
Result: 5.0 " /

Function to calculate the arithmetic mean of a set of number| /

Example:

def average(numbers): ’ J('i.?:)
return sum(numbers) / len(numbers) [

result = average([1, 2, 3, 4, 5]) T - . X

print(result)

Result: 3.0

% Advanced mathematical functions using the math library:
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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:
Example 1:
import math
def natural_log(x):
return math.log(x)
result = natural_log(10)
print(result)
Result: 2.302585092994046

Calculating the value of
the exponential function:

Example 2:

Import math

def exponential(x):
return math.exp(x)

result = exponential(2)

print(result)

Example 3:
from math import exp
print(exp(2))

Alall 3y a3 51 EX 2,EX 1
dgledinl &5 exponential(x)

A Lﬁ\ r-.\.\;.\u' 1Y) sale Y cualia
PRIPAIN rw\ s

ab s 5 18l exp o iul IEX 3

Al Alasial

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. el aladinly adll Y Jgea gl ¢ pealiall ) J sasa sl

Example: print(my_dict["name"])

my_dict = {"name": "Ahmed", "age": 25, "city": "Cairo"}
print(my_dict["'name"])

Result: Ahmed

Ay Lasi ya lide JS5 o (e 5aldl) & juaic dsws:ezg;@s_cugc\}j_

525, "Ahmed", & Wil aill g =iliall oa city sname, age, U -
."Baghdad"

LA s iy o a3 13) 3 ye (e ST il (i ) Sy o Sy Y (gliB 0 A prilial) -
3SRl Al (ol 35aY) Al aladiul Al ¢4 3

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

my_dict["job"] = "Engineer"



alasiul gl Ol yeB2e print r.,\;sz.ul_; (,.\sl\ farEN Slo Jpanll (S
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Jteration _l_sall ddla

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

# Modifying a value
my_dict["age"] = 30

print(my_dict["name"])  # This will print: Ahmed

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")) # Result: "Ahmed"
# Iterating over the dictionary

for key, value in my_dict.items():

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

u.ny\ﬁ“@)m\.\:d\ @AA‘;Q )\)ﬁﬂforrﬂﬁaem =
.(dictionary) my_dict

(key-value pairs) aill s ziliall #1551 o jiitems() Al -
ousaldll 8

2V 08 e aill g miliall i i i) o Al o3 )

Al AL dadll 5 ckey piall () ZUkall (uad o IS5 JS b -
wvalue _sidl )

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 (errors)
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 # <alide ULl g 5 Lia

3. ValueError: Raised when an operation or function receives an argument
that has the right type but an inappropriate value. )l iauic e dad Jad,

Example: Converting a string that doesn't represent a number into an

integer. num = int(""abc")

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.

e N string 4 sl Aluludl g5 oS Y o 55b
@ dall 23all By gat Sy X &l (K (S rana
Jasad (S JEeS e V) b Gumy msia e ()
.int(float) =10zsas zaa A1 10.5 (s diall 222l
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Janil Lilaall }i Jlall iy L;'A.\\ JRadl sa :argument

Exception Handling Using try and except: e
Example 1: " except £Lia" J gk il
try 13 sl ‘g;":‘:‘L Jsdy $ox3 )J‘S{‘ L.Ji Qj)j:‘ G“‘U)-.‘“ L'JSI
Uglas Jia) adgiadl oo z )& gl gile ye o 2 S

number = int(input("Enter a number: ™)) e Jalaill oy iaall 13gd (35390 8 glibe (Y Jpeasl
i) s gl | zabisoll (galall jull of saclall "ol S

print(""Y ou entered:", number) (b )

except ValueError: # Bpsa G ) Lad JAaY) S 1)

Lasll e el iy o 13) Jah apiiil) il iy ) il

print("Error: The input is not a valid integer.") <l (5l ad el ety / except alaiiul ye (<)

number = int(input("Please enter a valid integer: "))

except ¢ > o) JEul Jy ¢l 55 M Uad Giaa 13
bl et JaS a3 calalyy L 3

print("You entered:", 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 = {
'name’: 'Alice’,
‘age": 30,
‘city": 'New York'
}

try:

AT e Ji) aadiia) (e callay el ) sl o gy o

Alad (g dama Fldal QK1) o

I8t Ly g Aalio Ay ledal 5 a5l Cunil (Yget a2t faana Ghla (IS 1Y) o
LB e (e I GhlA (S )

A oy Laa cdliy] () 90 gali ) A Alainall pUad V) dallaal try aodion ole S0 o
AlCie Gigon die (Lhd Alu )y (2 je Jie) daiDle Aol apaiy

key = input("Enter the key you want to access: ")
print("Value:", data[key])

except KeyError:

print("Error: This key does not exist.")
key = input("Please enter a valid key: ")
print("Value:", data.get(key, "The key still does not exist™))
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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: ¢ Oy oy clilal) el Ay seile gL -
with open(“example.txt", "w") as file: o 352 30 OIS ¢l g alall 5% :with open("example.txt", "w")

paal Casay il (5 inall pranay 4306 lisnea 1353 0 Caldll S 131 Y o)
e e S 1) add el 55 swith open("example.txt”, "x")
=2 (L Wase 3 g gall Calell Aglial) UL (3 8 AWUST piay Sis Base
Aol L) Gda e

file.write("Hello, Python!")

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

content = file.read() il Y Ayl

rint(conten . .
print(content) "example.txt" <l &5 open("example.txt”, "w") e
Result: Hello, Python! & "Hello, Python!" saill AU & 65 ¢ (w) 4QUS) aa s A
k)
dle e Bel @ -
"example.txt" <kl 23 ; open("example.txt”, "r") o
Example 2: . print() adiuls 4ia yzy g0l sina g ¢ (r)sel_ill puzay S
# Using "w" s Ul Al gl Jiaall S o
with open("example.txt", "w") as file: ("The file 'example.txt' already exists.")

file.write("This will overwrite any existing content.")|  asiwimeer s OF s 13 5a 50 Cild) S 13
AL (S Y asase e IS 1Y) i aaa e c LY

# Using "x" ek Allal) o3a by el 1353 5 IS 13 Caldl) e
try: 1)l .\:,4,;1[ s sinall LS pe Yo Uadll) Al
' s alinly Lae 3 g 5a 8 2aa Cale oL o
with open("example.txt", "x") as file: oo L) S, Y

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

print("The file 'example.txt' already exists.") (BLSY) "write” J izl 8w
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7. Object-Oriented Programming - OOP (Al daua ) 4 5il) A0S daa yul)

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) like

eat, move and stop, etc.
aiall 83aa) 95 pe QLS shadl g Gailiadll Ciy il 4K daa jll aadius
Example 1: 5 palbadll sda AUS ale) 52 (Objects) LAY e 220 L..gi <L) f‘j (Class)

aiall 3l g 53 JSI LS L)
class WeatherDay: :

def __init__ (self, temperature, humidity, pressure, solar_radiation,
sself 5 init_ e IS dee 4

aiall (e & 53l sa object AN Al

rain, snow, wind_speed, dust, clouds):

self.temperature = temperature # 5 all ds 58 agle Jand ) Caiall (IS 51 JUiS
. .- . - " el g 53 as) ga & gl Gl < L)

= (Y ’ A .
self.humidity = humidity # 45k ) % iy il IS 13 5 Toyota om il
self.pressure = pressure # baall hPa OIS Jaall e 2 5 ) o il g sl
sl asl g8 e gl 5 gl ushl) Calall
self.solar_radiation = solar_radiation # .wad glaiy) W/m? RECIESCN PSS
self.rain = rain # sl LS mm _init__: 4 dsk aaal of s
_ oyl c«\:\ﬁy\ 0da g c(QE\SJ\) E_)\él\ oSl sa "
self.snow = snow # =l 4aS cm oSl 0313 Ly (admtl o ) il
_ _ ) RO
self.wind_speed = wind_speed # zLl 4= s km/h o821 ettt it =
- - el 4l
self.dust = dust # kel s siue % xie Aol a@l 336 it A o)

self.clouds = clouds # a5l 4o 0 o
e self.name = name). Jie( <l Waaaas Al

268 Ay 8 iSS Ladie

def show _info(self): self.temperature

print(f"Temperature: {self.temperature} °C") self.humidity
self.pressure
print(f"Humidity: {self.humidity} %") <) GSD e Ll o self o (im 1368
JRa) gh daat oy o) Al 43S 2AL g ade
print(f"Pressure: {self.pressure} hPa™) @ ailad ol 5 (aal

. humidity, temperaturespressure
print(f"Solar Radiation: {self.solar_radiation} W/m?") = day s ledll sl (5lSI ) L yié) 13
DAY S S S e

print(f"Rain: {self.rain} mm™") day.temperature
) day.humidity
print(f"Snow: {self.snow} cm") day.pressure

() el iy

self.temperature = temperature
‘)L“‘ﬁésg;ﬂ‘)f’)\‘)d‘:‘é)ih:‘éﬁ)#&‘
1) temperature 4salall i (= 4edlal)
(= Al U LA‘: AL
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print(f"Wind Speed: {self.wind_speed} km/h™)
print(f"Dust Level: {self.dust} %")
print(f*Cloud Cover: {self.clouds} %")
print(f*Weather Condition: {self.evaluate_condition()}")
il Lo ka3 e S zUisi show_info() a\aslj\ O
il 3 LS paia S print iS5 of bl

# bl e 2lu 4 sl Al (:.4.434 adla
print(dayl.temperature)

def evaluate_condition(self): R e
- print(dayl.pressure)
# snow print(dayl.solar_radiation)
print(dayl.rainfall)
if self.snow > 2: print(dayl.snow_level)
g ST g uly Jeud i) delids Jeai ()show_info
return "Snowy" B JS AL al sl LS
Weather Report:
- Temperature: 30°C
# Rain - Humidity: 40%
- Pressure: 1012 hPa
if self.rain > 5: - Solar Radiation: 500 W/m?
- Rainfall: 0 mm
return " Rainy " - Snow Level: 0 cm
At alge SO a5 (A laialy
# Heavy dust s ¢ayall Jie 52l sl s 2l -1
=) Lyl
if self.dust > 60: Bl
A kY evaluate_condition() 42 slexivl -2
return " Dusty " Gals il A

‘;\stﬂmuﬁhbc\ﬁ!‘;ﬁd\bMdS@Aﬂ -3

# Strong winds el LAY oG Ay ol Al 3515

If self.wind_speed > 40:

1Al Bl
n H n ) Uil 3¢ 3 N i i 9 (]
return " Windy w3 & J=a3 (Display Function) e 4ls
ol Jel
# Overcast
if self.clouds > 80:

return " Overcast "
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# Partly cloudy

Al daa gl B 2 gSl) Jae duiS
S Adial b 5 Al Al e Jy S50 jae g8 L (weatherDay) ple JSi caial)
A8 dee e Sin Y

3ma AL L JS 5 W1 S sy (53 31l (pe sl (S ¢l e 105

Python

if 41 < self.clouds <= 80: day1 = WeatherDay(38, 20, 1010, 850, 0, 0, 10, 5, 10)
return " Partly cloudy " 1L o s Interpreter sudall G ) 138 LS oy 40) 48 agal) (10

# High temperature

WeatherDay wiiall £ 5 (s 1aaa WS a8 1
(o) ilaras LIAG W )3ay 52 2, 23, 4,041 891 Ji1a LAS Al adl) pany 2
A Jiay o1 a4l 54 g) self M) ABLSYL ¢ (_init_) Al Al

if self.temperature > 35: (2

return "Hot"

# Cold weather

LalS lie A3 Alah jiadal) ) — dldly jnit_ AN esia Y i 3
LS LAY Cilall cue S
i G ot B el o ¢ .4
__init__(day, 2, 23, 4)

If self.temperature < 10:

return "Cold"

# Moderate

return "Mild" <«—

self. Ja (e clilull 038 aa jiud show_info Al e

3aa s Adlal) bl 4 el self e aind Uad evaluate_condition e
REPENRUEN|

DMl gAY shad) ) G Jage 3438 oyl gl (giad ol 1Y)

# LS 4 oLl L oy o) Adlise andy dilida oL 4 L)

dayl = WeatherDay(38, 20, 1010, 850, 0, 0, 10, 5, 10)
day2 = WeatherDay(12, 60, 1005, 300, 6, 0, 15, 10, 70)
day3 = WeatherDay(6, 80, 1012, 150, 0, 5, 5, 20, 90)
day4 = WeatherDay(28, 35, 1013, 700, 0, 0, 55, 30, 25)

# YR (e

dayl.show_info()
day2.show_info()
day3.show_info()
day4.show_info()

s Jand) A
) 50 b LS S LY il ol i e
day1 = WeatherDay(38, 20, 1010, 850, 0, 0, 10, 5, 10)
Al dega jnit_ J s init | G adl) + SIS sl )5
3 S el Jia g
¢ (_init_ )34l (38,20, ...) <bisSdl iy e
O 6l (dayl) Dalall usl) clidaay 5 o
) i 058 O g (=) LDl (e Sle Al (ld self.temperature = temperature 8
Lﬁﬂ‘ (=) L]le P ‘;s (:u\.“ Lol | 408 Hﬂ‘ U g init )l 4,31:: (S YT ‘55-‘ _|n|t_ ‘55 :‘Tya\;“
2 LS 5 LAl 21 self.temperature s
D obaialy

self e A B8 jnit s e npedll By JLaall g celedinl) e sl g e i JS
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Example 2:

# Define the Student class
class Student:
def __init_ (self, name, stage, age, grade, subject):
self.name = name
self.stage = stage
self.age = age
self.grade = grade

self.subject = subject

# Display student info and status

def show_info(self):
print(f"Name: {self.name}")
print(f"Stage: {self.stage}")
print(f"Age: {self.age}")
print(f*Subject: {self.subject}")
print(f"Grade: {self.grade}")
print(f"Status: {self.evaluate_status()}")

# Evaluate student status based on grade
def evaluate_status(self):
If self.grade >= 50:
return "Pass"
else:

return "Fail"



Dr.Alaa Najem

Python Programming

# Create 3 students (objects)
studentl = Student("Ahmed", "First Stage", 18, 72, "Math")
student2 = Student(*Layla", "Second Stage", 19, 48, "Physics")

student3 = Student("Marwan", "Third Stage", 20, 89, "Programming")

# Display students' info
studentl.show info()
student2.show _info()

student3.show_info()

Output:
studentl

Name: Ahmed
Stage: First Stage
Age: 18

Subject: Math
Grade: 72
Status: Pass

student2

Name: Layla

Stage: Second Stage
Age: 19

Subject: Physics
Grade: 48

Status: Fail

student3

Name: Marwan
Stage: Third Stage
Age: 20

Subject: Programming

Grade: 89
Status: Pass

Lecture 3



