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Part A



A1. What is a variable and why are they important in writing programs? Discuss the way variables are handled in the programming language you have studied (eg static vs dynamic typing)
In a computer programme, information is stored in variables so that it may be accessed and changed. They also give us a means to give data a name that is descriptive, making it easier for us and the reader to understand our programmes. It might be useful to conceive of variables as data storage units. They exist only to label and keep data in memory. Your software can then make use of this data.
Having a variable to hold a result of anything in computer programming might speed up application (for example, the computed result of "x + y"). Consider a programme that calculates the Fibonacci numbers at intervals of 100. I am aware that there are numerous algorithms with the best optimization, but to keep things simple, 1 + 1 would be stored in a result variable as a resource for a subsequent counting of output1 + 1, output1 + output2, rather than being calculated from scratch.
Static variables are those that cannot change their values while the programme is executing, which is while the output window is open. Value for a static variable is given there by the programme itself.
Dynamic variables are variables that can change their values while the programme is executing, which is when the output window is active. Value assigned to or taken from a dynamic variable by the user.


A2. Explain what an if/else statement is, how and why they are used, and give a code example of when you would use one. Include in your answer a discussion of the use of multiple conditions.
Depending on whether an expression is true or false, an if else statement in programming will execute a distinct set of statements.
The statements inside the body of if are carried out if the test expression is assessed as true. The statements inside the body of the if are not performed if the test expression is interpreted to false.

Example
x = 10
y = 5
if x > y:
  print("x is greater than y")
elif x == y:
  print("x and y are equal")
else:
  print("x is greater than y")

In this example, x is greater than y, so the first condition is not true, also the elif condition is not true, so we go to the else condition and print to screen that "x is greater than y".




A3. Explain why loops are needed in a program and when you might use a for and a while loop. Give suitable examples of each in the programming language you have studied
Although loops make it easier to repeat sets of instructions, it isn't what makes them so useful. A programming language won't be Turing complete—or, to put it another way, you won't be able to write all possible programmes with that particular language—but only a subset of them—if it doesn't have loops, especially non-deterministic ones (those for which the number of iterations is unknown in advance).
All while loops and vice versa can be represented as for loops. Choose the loop that appears to fit the job at hand the best.
When you are certain of the number of times the loop should run, you should generally use a for loop. Use a while loop if you want the loop to end depending on something other than how many times it has ran.

Example
· For loop in C
for(int i=1;i<=10;i++) {
     printf(“%d “,i);
}

· For loop in python
for i in range(1,11):
      i=1+1;
      print(i)


Part B


Exercise 01:
Analysis of the solution
This exercise will use three inputs: name, age, and height. Name is a string, age is an integer, and height is a float. A non-numeric character must be checked in the name. An age range of 0 to 100 must be met, as well as a height range of fewer than 2.5 meters. In the next step, convert the age and height string values to integers and floats, respectively. Finally, print the result of combining three inputs.

Code with comments
name = str()
age = int()
height = float()

# go through loop until user input valid name
while True:
    # user input valid name
    name = input("Please enter your name:\n")
    # check name is valid or not - it contains no numeric characters
    if name.isalpha():
        break
    else:
        print("Unless, you are a son of Elon Musk, that seems a bit odd!")


# loop through until user input valid age
while True:
    age = int(input("Please enter your age:\n"))
    # check if age is valid or not
    if age < 0:
        print("Unless, you are not born yet!")
    elif age > 100:
        print("Unless, you are immortal, that seems you are living too much!")
    else:
        break

# loop through until user input valid height
while True:
    height = float(input("Please enter your height:\n"))
    # check if height is valid or not
    if height > 2.5:
        print("Unless, you are a giant, that seems a big high!")
    else:
        break


# print result
print(f"Thanks, you entered {name} - {age} years old - {height} cm tall")

Testing
· Test 1
[image: Text

Description automatically generated]
In order to avoid error messages, the user must enter a name that does not contain a number. Otherwise, it will ask for the user name again unless the name given is appropriate.



· Test 2
[image: Text

Description automatically generated]
In order to avoid an error message, the user must enter an age between 0 to 100. Otherwise, it will ask for the age again unless the given age is valid.

· Test 3
[image: Text

Description automatically generated]
In order to avoid an error message, the user must enter a height of fewer than 2.5 meters. Otherwise, it will ask for the height again unless the given height is appropriate.

· Test 4
[image: Text

Description automatically generated]
If the user enters valid three inputs, it will result at an end successful result.




Exercise 02:
Analysis of the solution
Four inputs will be required from the user for this exercise: radius, side, length, and width. Float data types are used for all four inputs. The radius variable is used to calculate the circle's radius. Squares are measured by the side variable and rectangles by the length and width variables. 3 formulas are used to calculate the area of circle, square, and rectangle. 

Code with comments
# go through loop until user input valid radius of the circle
while True:
    radius = input("Please enter radius of circle:\n")
    # check radius is numeric character or not
    if radius.isdigit():
        radius = float(radius)  # convert the string to a float value
        break
    else:
        print("That seems to be invalid radius, please try again:")

# go through loop until user input valid side of the square
while True:
    side = float(input("Please enter side of square:\n"))
    # check the side of the square is less than the radius of the circle
    if side > radius*2:
        print("That seems a little big, please try again:")
    else:
        break

# go through loop until user input valid width of the rectangle
while True:
    width = float(input("Please enter width of rectangle:\n"))
    # check the width of the rectangle is less than the radius of the circle
    if width > radius*2:
        print("That seems a little big, please try again:")
    else:
        break

# go through loop until user input valid length of the rectangle
while True:
    length = float(input("Please enter length of rectangle:\n"))
    # check the length of the rectangle is less than the radius of the circle
    if length > radius*2:
        print("That seems a little big, please try again:")
    else:
        break

area_of_circle = 3.14 * (radius ** 2)  # calculate area of circle
area_of_square = side ** 2  # calculate area of square
area_of_rectangle = width * length  # calculate area of rectangle

# calculate total blue shaded area of the circle
total_shaded_area = area_of_circle - area_of_square - area_of_rectangle

# print the result of total shaded area of the circle in centimeters
print(f"The shaded area is {total_shaded_area} cm")



Testing
· Test 1
[image: Text

Description automatically generated]
In order to avoid error messages, the user must enter a numeric value. Otherwise, it will ask for the radius of the circle again unless the given radius is not a number.

· Test 2
[image: Text

Description automatically generated]
In order to avoid an error message, the user must enter a valid width and length of the rectangle that will be within the circle. Otherwise, it will ask for the width or length of the rectangle again unless the given width and length are made rectangle within a circle.

· Test 3
[image: Text

Description automatically generated]
If the user enters valid four inputs, it will result in an end successful result and give the shaded area of the circle in centimeters.





Exercise 03:
Analysis of the solution
During this exercise, two lists were needed: one static list for names of days in a week and one dynamic list for car miles on each day. A number of factors are taken into consideration when determining the mileage of the day in a list, such as if it contains numeric values only and if it contains greater than 0 values. Then we are able to calculate the total car miles for the week and the cost of petrol using the formula.

Code with comments
# name of days in the calendar
day_names = ["Monday", "Tuesday", "Wednesday",
             "Thursday", "Friday", "Saturday", "Sunday"]
car_miles = list()  # empty list of miles of car

# for loop through day of the week
for day in day_names:
    # while loop through until user input valid range of the miles
    while True:
        miles = input(f"Enter miles for {day} :\n")
        # check if the miles is numberic character and is greater than 0
        if miles.isalpha() or float(miles) < 0:
            print("Please try again")
        else:
            miles = float(miles)  # convert miles string value to float
            car_miles.append(miles)  # add miles to list of car miles
            break

# calculate total miles from Monday to Sunday
total_miles = sum(car_miles)
# calculate cost of petrol of total miles from Monday to Sunday
cost_of_petrol = round((total_miles/11.2)*1.35, 2)

# print the results
print(f"The total mileage was: {total_miles}")
print(f"The cost of petrol : {cost_of_petrol}")


Testing
· Test 1
[image: Text

Description automatically generated]
In order to avoid error messages, the user must enter a numeric value with a positive range or we can say greater than 0. Otherwise, it will ask for the mile of the car again unless the given car mile is more than 0.

· Test 2
[image: Text

Description automatically generated]
If the user enters valid miles for every day, it will result at an end successful result and give the total mileage and the cost of petrol for the week.



Exercise 04:
Analysis of the solution
In this exercise, a static key-value pair is created for each pair of the board game, a list with 12 question mark values is created, and an empty list is created to fill in the positions on the board that are not available. display_board, play_game, and is_game_over functions are created. display_board displays the current board with ? and X symbols. The ? symbol indicates a place that is available and the X indicates a place that is not available. There are two arguments in the play_game function, choice 1 and choice 2, which are used to determine whether or not a pair of choices exists. If a pair exists, success message is displayed and choices are added into not_available_position. is_game_over check the game is over or not.

Code with comments
board = ['?', '?', '?', '?', '?', '?', '?', '?', '?',
         '?', '?', '?']  # created a list for a game board
pairs = {0: 'dog', 1: 'cat', 2: 'turtle', 3: 'tortoise', 4: 'elephant', 5: 'tiger',
         6: 'dog', 7: 'cat', 8: 'turtle', 9: 'tortoise', 10: 'elephant', 11: 'tiger'}  # created a pairs
not_available_positions = []  # empty list for not available positions


# function to display the board
def display_board():
    for i in range(0, len(board)):
        print(i, end=" ")

    print()
    for place in board:
        print(place, end=" ")

    print()


# function to play a game and take two arguments
def play_game(choice01, choice02):
    found = False  # flag for pair found or not
    # check if the place of board has same pair
    if pairs.get(choice01) == pairs.get(choice02):
        board[choice01] = 'X'
        board[choice02] = 'X'
        found = True

    # send message to user for appropriate reasons
    if not found:
        print(
            f"Not a match. Position {choice01} was {pairs.get(choice01)} and position {choice02} was {pairs.get(choice02)}")
    else:
        print(f"Well done, that's a match on {pairs.get(choice01)} !")
        not_available_positions.append(choice01)
        not_available_positions.append(choice02)
        display_board()


# function to check if game is over
def is_game_over():
    if '?' in board:
        return False

    return True


if __name__ == '__main__':
    print("Welcome to the pairs game! There are 6 pairs to find")
    print("Here is the board:")
    display_board()  # display the board
    count = 0  # count the number of turns the player has played

    # play the game until the board of game is full with X marks and find every pair of the board
    while True:
        # go through until the player choose valid and available place of the board
        while True:
            choice01 = int(input("\nPlease enter guess 1:"))
            # check the place of the choice has been chosen
            if choice01 in not_available_positions:
                print("That one is not available! Please try again\n")
            else:
                break

        # go through until the player choose valid and available place of the board
        while True:
            choice02 = int(input("Please enter guess 2:"))
            # check the place of the choice has been chosen
            if choice02 in not_available_positions:
                print("That one is not available! Please try again\n")
            else:
                break

        play_game(choice01, choice02)  # play the game again
        count = count+1  # count the number of turns the player has played
        # print the number of turns
        print(f"You've had {count} turn(s) so far")

        # check if the game is over
        if is_game_over():
            break

    # print the final result
    print(f"Well done, you got them all. you did it in {count} turns")


Testing
· Test 1
[image: Text

Description automatically generated]
In order to avoid error messages, the user must enter the right guess of pair in numeric value. Otherwise, it will give message that pair is not matched and increments the count of turns.



· Test 2
[image: Text

Description automatically generated]
If you guess the right choice of pair, it will give you success message and turn ? symbol to X symbol on the board and display which pair you have paired.

· Test 3
[image: Text

Description automatically generated]
In order to avoid an error message, the user must enter right guess with right place which will available on the board. Otherwise, it will ask the guess again unless you enter available place of the board which will not mark with X symbol.

· Test 4
[image: Text

Description automatically generated]
Once the user guesses the right pairs of the board, they will receive a successful result at the end of this game. They will also receive how many turns it has taken them to get the right pairs.
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