[image: ]
	

	
	Software Development
	

	
	
	

	
	
	

	
	Cristian Bitca (2013024)
	

	
	

—
Teacher: Renuga Jayakumar

	

	
	
	





Table of Contents
Part A	3
A1	3
A2	3
A3	3
Part B	4
Exercise 1	4
Description	4
Problems	4
Flowchart	4
Code listing	4
Testing	5
Exercise 2	6
Description	7
Problems	7
Flowchart	7
Code listing	7
Testing	8
Exercise 3	9
Description	9
Problems	9
Flowchart	9
Code listing	10
Testing	11
Exercise 4	12
Description	12
Problems	12
Flowchart	12
Code listing	12
Testing	13
References	14




[bookmark: _Toc70973636]Part A 

[bookmark: _Toc70973637]A1
What is a variable and why are they important in writing programs? Discuss the way variables
are handled in the programming language you are studying (eg weakly- or strongly- typed)

[bookmark: _Hlk70964362]Answer:  Variables are essential in writing programs because they allow us to store information and manipulate recorded data. Python is strongly typed because the interpreter keeps track of all types of variables.
[bookmark: _Toc70973638]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.

Answer: When the condition is valid, the basic if expression is executed. When it's written in the if-else format, however, there are two execution variants: when the condition is valid, the version is run after if, and when the condition is false, the sequence is run after else. Since the if case only has two potential outcomes (true or false), doing it several times would only reduce the number of possibilities.

Example:
n = int(input('Give number: '))
if(n % 2 == 0):
    print('Number ',n,'is even')
else:
    print('Number ', n, 'is odd')


[bookmark: _Toc70973639]A3
Explain why loops are needed in a program and when you might use a for and a while loop.
Give examples of each in the programming language you are studying.

Answer: For and while loops are needed to create a code which you want to repeat a fixed number of times. For example, for loops are used when you have a code that you want to repeat a fixed number of times. Moreover, while loops are used to repeat sections of code, the while loop will not run n times but until a defined condition is no longer met.

	For Example
	While Example

	groceries= ['apple','pear','mango','milk','bread','cheese']
for items in groceries:
    print(items)

	print("Please enter a number, must be 10 or below")
myNumber = int(input())
while myNumber > 10:
    print("That number was out of range:")
    print("Have another go!")
    myNumber = int(input())
print("End of program")



[bookmark: _Toc70973640]Part B

[bookmark: _Toc70973641]Exercise 1

[bookmark: _Toc70973642]Description
Show how variables can contain different types of values by using four variables to hold a car make, a car model, mileage and number of doors. Write a program to allow the user to input these values and then display them on the screen. The variables should be appropriately typed for the data required.

[bookmark: _Toc70973643]Problems
I encountered one problem when I developed the given exercise because it is impossible to create a condition that does not allow the variables of type str 'Car maker' and 'Car model' to be not only number (Test 4) because the data type str can save as numbers and letters.

[bookmark: _Toc70973644]Flowchart
[image: ]

[bookmark: _Toc70973645]Code listing
# Output text.
print('Hello, describe the car of your dreams! ')
# Validation to prevent the user from entering inappropriate values.
while True:
    try:
        # User input raw_data.
        maker = str(input('Enter your car maker: '))
        model = str(input('Enter your car model: '))
        mileage = float(input('Enter your car mileage: '))
        number_of_doors = int(input('Enter number of doors your car: '))
    except ValueError:
        print("Sorry, I didn't understand that.")
        # Output text and loop continue to be executed.
        continue
    else:
        # All data is valid, and the loop will break.
        break
# Print solution of exercise.
print("\nCar of your dreams is:", "\nCar maker: ", maker, "\nCar model: ", model, "\nCar mileage: ", mileage,
      "\nNumber of doors: ", number_of_doors)

[bookmark: _Toc70973646]Testing
	Test 1
	Test 2
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	Test 3
	Test 4
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[bookmark: _Toc70973647]Exercise 2
[bookmark: _Toc70973648]Description
A person wants to grow carrots in a vegetable bed. The person has never grown carrots before, but has read that each carrot requires 64cm2 of soil area for optimum growth. (8cmx8cm patch)
Allow the person to enter the dimensions of their vegetable bed (you can assume that the vegetable bed is rectangular). Calculate how many carrots the user can grow in their vegetable bed.
(Hint: remember that you cannot grow half a carrot and stunted carrots are not permitted!  )

[bookmark: _Toc70973649]Problems
I did not encounter any problems during the elaboration of the given exercise.

[bookmark: _Toc70973650]Flowchart
[image: ]

[bookmark: _Toc70973651]Code listing
# Output text.
print('Good novice farmer to find out how many carrots you can grow in a vegetable bed enter the following data:')
# Validation to prevent the user from entering inappropriate values.
while True:
    try:
        # User input raw_data.
        width = int(input('Width of vegetable bed:'))
        length = int(input('Length of vegetable bed:'))
    except ValueError:
        print("Sorry, I didn't understand that.")
        # Output text and loop continue to be executed..
        continue
    else:
        # All data is valid, and the loop will break.
        break
# Calculate the solution using arithmetic operators and convert all the results to int.
solution = int(width / 8) * int(length / 8)
# Output solution of exercise.
print('On your vegetable bed you can grow', solution, 'carrots')







[bookmark: _Toc70973652]Testing

	Test 1
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	Test 3
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	Test 4
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[bookmark: _Toc70973653]Exercise 3

[bookmark: _Toc70973654]Description
Write a program that allows the user to enter the names of five products into an array/list and the prices of the products into a second array/list. When all the products and prices have been entered, print them on the screen, then calculate the total price of all the products. Finally, calculate the total price with a 15% staff discount.

[bookmark: _Toc70973655]Problems
I did not encounter any problems during the elaboration of the given exercise.

[bookmark: _Toc70973656]Flowchart
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[bookmark: _Toc70973657]Code listing
# Declare lists with product names.
Product_Name = []
# Declare lists with product prices.
Product_Price = []
# Declare variables.
total = 0
discount = 0
#  Loop for adding data in lists.
for i in range(1, 6):
    # Validation to prevent the user from entering inappropriate values.
    while True:
        try:
            # User input raw_data.
            print('Enter name of product', i)
            name = input()
            print('Enter price of product', i)
            price = float(input())
        except ValueError:
            print("Sorry, I didn't understand that.")
            # Output text and loop continue to be executed.
            continue
        else:
            # All data is valid, and the loop will break.
            break
    # Append name of product to list.
    Product_Name.append(name)
    # Append price of product to list.
    Product_Price.append(price)
# Output text.
print('Product entered: ')
# Using loop to print data from lists in 2 columns.
for i in range(0, len(Product_Name)):
    # Output product name and product price in a row
    print(Product_Name[i], " ", Product_Price[i])
# Using loop to calculate total price of products.
for i in range(0, len(Product_Price)):
    total = total + Product_Price[i]
# Output text and total price of products.
print('Total price is:', total)
# Using mathematics methods to calculate 15% discount.
discount = total - (total * 0.15)
# Output final solution.
print('Total with staff discount is:', discount)












[bookmark: _Toc70973658]Testing
	Test 1
	Test 2
	Test 3
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[bookmark: _Toc70973659]Exercise 4
[bookmark: _Toc70973660]Description
Treasure Hunt

You may implement the rules simply or in a more complex way. For example, you could have the same board each time, or you could set it up so that the treasure is placed randomly. Use an array/list to store the content of the game board.
You should use at least one function other than the main function. Extra credit will be given for more complex implementations(Test 3).

[bookmark: _Toc70973661]Problems
I encountered a problem when I developed the exercise. I had the choice to create four lists or one two-dimensional list to create a game table. It was necessary to produce some research to create a two-dimensional list and manipulate the data in it. Another error I found during testing is that if the randomly generated number has 0, the game will end suddenly.

[bookmark: _Toc70973662]Flowchart
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[bookmark: _Toc70973663]Code listing
# Import module 'Random'.
import random
# Declare list which will be game table.
table = [[0, 0, 0, 0], [0, 0, 0, 0], [0, 0, 0, 0], [0, 0, 0, 0]]
# Declare variable which will get a random integer number from 0 to 15.
bounty = random.randint(0, 15)
# Declare variables.
turns = int()
position = int()
# Create a function to output game table.
def table_show():
    for row in table:
        for elem in row:
            print(elem, end=' ')
        print()
# Create a function to change '0' to 'x'  for every miss of player.
def miss(x):
    # Calculate in which row the number is located.
    row = int(x / 4)
    # Calculate in which column the number is located.
    col = int(x % 4)
    # Delete element from list.
    table[row].pop(col)
    # Insert element in list.
    table[row].insert(col, "x")
# Output text.
print('\nHello Treasure Hunter, can you find my treasure? ')
print('You can find the hidden treasure on the map below in the cell and make you a billionaire. ')
print('Choose a number from 0 to 15 to open a hidden cell, and maybe you will be lucky to find the treasure.\n')
# Using function table_show to print game table.
table_show()
# Loop to find if player guess the number or miss number.
while position != bounty:
    # Validation to prevent the user from entering inappropriate values.
    while True:
        try:
            # User input raw_data.
            print('\nChoose position: (0-15)')
            position = int(input())
        except ValueError:
            print("Sorry, I didn't understand that.")
            # Output text and loop continue to be executed.
            continue
        else:
            # All data is valid, and the loop will break.
            break
    # Validate if number is in range 0 to 15
    if position in range(0, 16):
        print('Miss! Unlucky')
        # Using function miss.
        miss(position)
        # Increment number of turns.
        turns += 1;
        # Using function table_show.
        table_show()
    else:
        # Print message if number is out of range.
        print('Wrong number')
# Output message of win with number of turns.
print('Win! Well done. You took', turns, 'turns')


[bookmark: _Toc70973664]Testing

	Test 1
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