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[bookmark: _Toc102135053]PART A: UNDERSTANDING
[bookmark: _Toc102135054]A1:
	Variables are memory locations where data is kept for later usage by the user. We give each variable a name so that it can be used as a location address. The value stored in a variable is always represented by location in programming. The major disadvantages of variables are that when a user enters a new value into a variable, the new value is saved while the prior value is removed. 
	When a user first starts using a software application, they should check whether the data they enter the system is stored as variables. When data manipulation is required, the system will use the values stored in variables to execute the calculation.
Consider a class having static and dynamic variables:
a) Dynamic variables: When a class instance is generated, each object receives a copy of the class's dynamic variables. Whatever value is set to it in that object, the values of these variables will be different for each object.
b) Static variable: These are class level variables. These variables' values will be shared by all the class's objects. When the value of one of the objects changes, the latest value available for other objects is used. That is, these are the variables that are shared.

[bookmark: _Toc102135055]A2:
	When writing a program, there are three types of control structures to consider: sequence, selection, and repetition. These three control structures have been employed in the development of any software solution. When there is a condition, the if else statement is used:
1.(If the condition is true, the software should take the appropriate action.) 
2.(If the condition is false, the software should take the appropriate action.)
	Give some instances of python programming. When writing a program, there are various circumstances that must be considered. For example, when writing a program to calculate student marks for subjects and display different grades best on average marks, you must use nested if condition. 
	When using an ‘if...else if’ statement, the program will stop checking as soon as it finds a positive answer. It is therefore very important to get the ‘if’ and ‘else’ conditions in the right order to make the program as efficient as possible.



[bookmark: _Toc102135056]example:
1.
itno = int(input(" Enter Item Number:"))
name = str(input(" Enter Item Name:"))
price = int(input(" Enter Item Price:"))
qty = int(input(" Enter Quanty:"))
cost = float(price * qty)
print(cost)
if cost > 50:
    dis = cost * 10/100
    print("discount 10%", dis)
else:
    dis = cost * 5/100
    print("discount 5%", dis)
    ncost = (round(cost - dis), 2)
    print("Net cost:" , ncost)
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[bookmark: _Toc102135057]A3:
	The program's function should be repeated until the while or for conditions are false.
The fundamental difference between a while condition and for condition is that the number of occurrence counters need be increased by one when using “while” condition, however when using a “for” loop, the number of occurrence counters will be increased automatically. 
	In the while loop , test expresion  is checked first. The body of the loop in entered only if the test expresion evalueted to true. After one iteration, the test expression is checked again. This process continued until the test expression evaluetes to false.
	A for loop enables a particular set of conditions to be executed repeatedly until a condition is satisfied. Imagine a situation where you would have to print numbers from 1 to 100. 
[bookmark: _Toc102135058]example:
1.
nos = 1
while (nos <= 10) :
   stid = int(input("Enter Student ID:"))
   name =str(input("Enter Student name:"))
   m1 = int(input("Enter Marks for the 1st module:"))
   m2 = int(input("Enter Marks for the 2st module:"))
   m3 = int(input("Enter Marks for the 3st module:"))
   m4 = int(input("Enter Marks for the 4st module:"))
   totmks = m1+m2+m3+m4
   print("total marks" ,totmks)
   avgmks = totmks/4
   print("average marks:" ,avgmks )
   print(nos)
   if avgmks > 50:
        print("Grade is Pass")
   else:
        print("Grade is Fail")
   nos = nos + 1
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2.
nos = 1
for nos in range (1,10) :
   sid = int(input("Enter Student ID:\n"))
   sn =str(input("Enter Student name:\n"))
   m1 = int(input("Enter Marks for the 1st module:\n"))
   m2 = int(input("Enter Marks for the 2st module:\n"))
   m3 = int(input("Enter Marks for the 3st module:\n"))
   m4 = int(input("Enter Marks for the 4st module:\n"))
   totmks = m1+m2+m3+m4
   print("total marks" ,totmks)
   avgmks = totmks/4
   print("average marks:" ,avgmks )

   if avgmks > 50:
        print("Grade is Pass")
   else:
        print("Grade is Fail")
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[bookmark: _Toc102135059]PART b: implementation

[bookmark: _Toc102135060]Exercise 1:

def is_digit(string):                        

    if string.isdigit():

       return True

    else:

        try:

            float(string)

            return True

        except ValueError:

            return False
def Contain(str):
    for c in str:
        if(c.isdigit()):
            return True
def insertName():
    print("Please enter your name:")
    name = input();
    if(Contain(name)):

        print("Name must not contain numbers ")
        name = insertName()
    return name
def insertAge():
    print("Please enter your age:")
    age = input();
    if age.isdigit():

        age = int(age)
    else :
        print("Age must be in numbers... Try again")
        age = insertAge()
    if age < 0:
        print("Age cannot be negative... Try again")
        age = insertAge()
    return age
def insertHeight():
    print("Please enter your height in metres:")
    height = input();
    if is_digit(height):
        height = float(height)
    else :
        print("Height must be in numbers... Try again")
        height = insertHeight()
    if height >= 3:
        print("Unless you are a giant, that seems a bit high... Try again")
        height = insertHeight()
    if height < 0:
        print("Height cannot be negative... Try again")
        height = insertHeight()
    return height
if __name__ == "__main__":
    name = insertName()
    age = insertAge()
    height = insertHeight()
    print("Thanks, your entered: {0} - {1} years old - {2} cm tall".format(name,age,height));
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[bookmark: _Toc102135061]Exercise 2:

import math                                                     
def is_digit(string): 
    if string.isdigit():
       return True
    else:
        try:
            float(string)
            return True
        except ValueError:
            return False
def insertRadiusCircle(): 
    print("Please enter radius of circle:")                         
    RadiusCircle = input()                                        
    if is_digit(RadiusCircle):                             
        RadiusCircle = float(RadiusCircle)                          
    else :                                                        
        print("Radius must be in numbers... Try again")          
        RadiusCircle = insertRadiusCircle()                     

    if RadiusCircle < 0:                                
        print("Length rectangle cannot be negative... Try again")  
        RadiusCircle = insertRadiusCircle()                        
    return RadiusCircle                                     
def isertSideSquare(RadiusCircle):    
    print("Please enter side of square:")                 
    SideSquare = input()                                          
    if is_digit(SideSquare):                            
        SideSquare = float(SideSquare)                          
    else :                                                        
        print("Side square must be in numbers... Try again")     
        SideSquare = isertSideSquare(RadiusCircle)                  
    if SideSquare > RadiusCircle:                                 
        print("Than side is a little big... Try again")           
        SideSquare = isertSideSquare(RadiusCircle)                  
    if SideSquare < 0:                                              
        print("Length rectangle cannot be negative... Try again")  
        SideSquare = isertSideSquare(RadiusCircle)            
    return SideSquare                                              
def insertWidthRectangle(RadiusCircle):                          
    print("Please enter width of rectangle:")                     
    WidthReactangle = input()                                      
    if is_digit(WidthReactangle):                                  
        WidthReactangle = float(WidthReactangle)                 
    else :                                                          
        print("Side reactangle must be in numbers... Try again")  
        WidthReactangle = insertWidthRectangle(RadiusCircle)       
    if WidthReactangle > RadiusCircle:                            
        print("Than side is a little big... Try again")          
        WidthReactangle = insertWidthRectangle(RadiusCircle)    
    if WidthReactangle < 0:                                      
        print("Length rectangle cannot be negative... Try again")  
        WidthReactangle = insertWidthRectangle(RadiusCircle)      
    return WidthReactangle                                        
def insertLengthRectangle(RadiusCircle):                          
    print("Please enter length of rectangle:")                   
    LengthRectangle = input()                                  
    if is_digit(LengthRectangle):                              
        LengthRectangle = float(LengthRectangle)                
    else :                                                         
        print("Side reactangle must be in numbers... Try again")    
        LengthRectangle = insertLengthRectangle(RadiusCircle)     
    if LengthRectangle > RadiusCircle:                           
        print("Than side is a little big... Try again")         
        LengthRectangle = insertLengthRectangle(RadiusCircle)    
    if LengthRectangle < 0:                                 
        print("Length rectangle cannot be negative... Try again")   
        LengthRectangle = insertLengthRectangle(RadiusCircle)   
    return LengthRectangle                                      
if __name__ == "__main__":                         

    RadiusCircle = insertRadiusCircle()    
    SideSquare = isertSideSquare(RadiusCircle)                  
    WidthRectangle = insertWidthRectangle(RadiusCircle)       
    LengthRectangle = insertLengthRectangle(RadiusCircle)        
    rez = (math.pi * math.pow(RadiusCircle, 2)) - (SideSquare * SideSquare) - (WidthRectangle * LengthRectangle)    
    print("The shaded area is: {0} cm".format(round(rez,2)))
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[bookmark: _Toc102135062]Exercise 3:

def is_digit(string):
    if string.isdigit():
       return True
    else:
        try:
            float(string)
            return True
        except ValueError:
            return False
def insertMiles():
    miles = input()
    if is_digit(miles):
        miles = float(miles)
    else :
        print("Please try again")
        miles = insertMiles()
    if miles < 0:
        print("Please try again...")
        miles = insertMiles()
    return miles
if __name__ == "__main__":
    rate = 1.35
    consumption = 11.2
    WeekDays = ["Monday", "Tuesday", "Wednesday", "Thursday", "Friday", "Saturday", "Sunday"]
    totalMileage = 0
    for day in WeekDays:
        print("Enter miles for {0}".format(day))
        totalMileage += insertMiles()
    rez = (totalMileage / consumption) * rate
    print("The total mileage was: {0}".format(round(totalMileage,1)))
    print("Cost of petrol: {0}".format(round(rez,2)))

[image: Text

Description automatically generated]
[image: Text

Description automatically generated]

[bookmark: _Toc102135063]Exercise 4:

def showGameArea(GameArea):
    indexArea = ""
    infoArea = ""
    index = 0
    for item in GameArea:
        indexArea += str(index) + "\t"
        index += 1
        infoArea += item + "\t"
    print(indexArea)
    print(infoArea)
def getGuess(nr,GameArea,firstGuess = -1):
    print("Please enter guess {0}".format(nr))
    guess = input();
    if guess.isdigit():
        guess = int(guess)
    else :
        print("You must enter the number... Try again")
        guess = getGuess(nr, GameArea, firstGuess)
    if guess < 0 and guess > GameArea.length:
        print("This position is not available... try again")
        guess = getGuess(nr, GameArea, firstGuess)
    if GameArea[guess] == 'X':                    
def CheckPairs(nr1, nr2, GameList):                        
    if GameList[nr1] == GameList[nr2]:                             
        return True                                                
    print("Not a match. Position {0} was {1} and position {2} was {3}".format(nr1, GameList[nr1], nr2, GameList[nr2])) 
    return False                                                   
def ChangeGameArea(nr1, nr2, GameArea):                             
    GameArea[nr1] = 'X'                                    
    GameArea[nr2] = "X"                                           
if __name__ == "__main__":
    pairs = 5
    turns = 1
    Objects = ["dog", "cat", "mouse", "phone", "money"]
    GameList = [Objects[0], Objects[0], Objects[1], Objects[1], Objects[2], Objects[2], Objects[3], Objects[3], Objects[4], Objects[4]]
    GameArea = ['?', '?', '?', '?', '?', '?', '?', '?', '?', '?']
    GameFlags = True
    print("Welcome to the pairs game! There are {0} pairs to find".format(pairs))
    while GameFlags:                                             
        print("You've had {0} turn(s) so far".format(turns))       
        showGameArea(GameArea)                                     
        guess1 = getGuess(1 ,GameArea)                            
        guess2 = getGuess(2, GameArea, guess1)                    
        if CheckPairs(guess1,guess2,GameList):                     
            ChangeGameArea(guess1,guess2,GameArea)               
            pairs -= 1                                           
            if pairs == 0:                                         
                GameFlags = False                                   
                print("Well done, you got them all. You did it in {0}
turns += 1
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