Software Development (ACCB4017)
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[bookmark: _Toc71029591]PART A (UNDERSTANDING)
[bookmark: _Toc71029592]A1
Variables are reserved spaces in memory that can store a specific type of data. Variables can be assigned a name, and the data value stored in the memory can then be referenced using the given the word. We can imagine variables like boxes that can be assigned a name, and different types of objects could be put into it. 
Variables are significant because data can be stored and later reused into the program. This ensures that any critical data for the program is not lost and can be manipulated further if needed. At the same time, a specific data type of a variable creates a particular amount of memory space. Declaring the correct type of variable type is very important as it once led to the crashing of the Ariane 5 rocket[footnoteRef:1], just because the data type said for the program was incorrect. [1] [1:  On June 4, 1996 an unmanned Ariane 5 rocket launched by the European Space Agency exploded just forty seconds after its lift-off from Kourou, French Guiana.] 

In python, variables are declared weakly. This means that the variables can hold different types of data at further steps of the program. For example, consider the below example : 
a =4 
(This line of code will create a variable ‘a’ containing the value 4)
To check the type of this variable, we use the type() method.
print(type(a))
The output for this print command is <class ‘int’>, which suggests that the variable ‘a’ is of the data type integer.
Now, if we write a = ’Hello’ and print the type of ‘a’ again, we will see that the type of the variable ‘a’ has now changed to <class ‘str’>. This is a very beneficial feature where the data type of a variable gets dynamically assigned as per the type of data stored without explicitly declaring them.
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[bookmark: _Toc71029593]A2
Many times, while performing a specific operation, we need to make decisions based on some conditions. A simple example would be - taking the umbrella along with us if it is raining outside. The ability to make decisions based on some underlying conditions essentially means that we are altering the course of our running program.
An if/else statement allows us to perform a set of tasks if conditions turn out to be accurate and another set of functions if the condition turns out to be false.
For example, let us consider the task of finding out whether a number entered by the user is even or not. Here, we need to decide. If the number is even, tell the user that the number is ever else, say to the user that the number is odd. Now, the decision that we need to take depends on the condition of divisibility by 2.

So, we can simply write : 
n = int (input(“Enter the number : ”))
if n%2==0 : #Test for divisibility by 2
	print(“Even”)
else :
	print(“Odd”)

Case 1: User enters an odd number (n=3)
In this case, 3%2 is not equal to 0. Therefore, the condition n%2==0 becomes false. Thus, the block of code inside ‘else’ will get evaluated, and “Odd” will be printed on the screen.
Case 2: User enters an even number (n=6)
In this case, 6%2 is equal to 0; therefore, the condition n%2==0 becomes true. Therefore, the block of code inside ‘if’ will be evaluated and “Even” will be printed.
If/Else statements can also be extended to the if-elif-else ladder, multiple decisions can be evaluated. Its syntax is as follows : 
if (condition1):
statement1
elif (condition2):
statement2
else :
Statement3

In this case, condition1 is evaluated first. If condition1 turns out to be true, blocks of code inside ‘if’ will be executed. If condition1 is false, condition2 will be evaluated.
 If condition2 turns out to be true, the block of code inside ‘elif’ shall be considered. If even condition2 turns out to be false, the block of code inside ‘else’ will be finally evaluated.
[bookmark: _Toc71029594]A3
Suppose we wanted to print ‘Good Morning’ five times. The task could easily be achieved by writing five print statements. However, this task would quickly become complicated if we were to print ‘Good Morning’ a thousand times. Loops in the programming help us repeat a chunk of our program a desired number of times. Therefore, instead of copying and pasting the blocks of code a thousand times, we could directly loop a single code block to repeat itself a thousand times. Thus, loops in programming allow us to repeat blocks of code easily, for a desired number of times.
The for loop is generally used when we need to keep a count of the number of times the code block has been executed. For example, if we were to print ‘Good morning’ a thousand times, we need to keep track of the number of times ‘Good Morning’ has been printed. In this case, we would use a for a loop.

for i in range(0,1000):
	print(“Good Morning!”)
The while loop is generally used when we want to repeat a block of code until some condition is true, and we want to break the loop as soon as the condition becomes false. For example, if we wanted to print numbers from 1 to 10, we could use a while loop by initializing n=1 and run the while loop till n<=10
n=1
while(n<=10):
	print(“{}”.format(n))
	n+=1



[bookmark: _Toc71029595]PART B(IMPLEMENTATION)
[bookmark: _Toc71029596]Exercise 1:
[bookmark: _Toc71029597]Analysis of the Problem:
Car make is the brand of the car. Therefore, it should be a string. The car model is again the name of the car model. It would be a string as well. For, e.g., Toyota is a car make, and Camry is a car model.
Car mileage is a number. More specifically, it is a float value as it can contain decimal points. Car, no of doors, should be an integer value.
[bookmark: _Toc71029598]Logical Stages:
1. Taking car make and car model as a string input from the user. Using the .strip() method to strip any whitespace that the user may add.
2. I am taking car mileage input as a floating-point value, as mileage may contain decimal points.
3. They are taking car doors input as an integer value as car doors are always whole numbers.
4. I am using the print method along with f-strings to display the values to the user.

[bookmark: _Toc71029599]Code with annotation:
#taking car make and car model as string input
#.strip() allows to strip any whitespace entered by the user while entering the values
car_make = input("Enter the car make : ").strip() #user enters car make
car_model = input("Enter the car model : ").strip() #user enters car model
#taking car mileage as a float
car_mileage = float(input("Enter the mileage : ")) #user enters mileage
#taking car’s, no of doors as integer value
car_doors = int(input("Enter the number of doors :"))

#printing out these values
print(f"Car make : {car_make}\nCar Model : {car_model}\nCar Mileage : {car_mileage}\nCar Doors : {car_doors}")




[bookmark: _Toc71029600]Output:
There are no boundary conditions to be tested, as we are just printing the values that the user has entered.
[bookmark: _Toc71029705][bookmark: _Toc71029883]     Exercise 1
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[bookmark: _Toc71029601]Exercise 2:
[bookmark: _Toc71029602]Analysis of the Problem:
The carrots need an 8x8 patch, which is a square. And the field could be rectangular. An added condition that we cannot grow half a carrot, and stunted carrots are not permitted. By looking at the problem, we can calculate how many patches can be increased along the length of the rectangle and along with the breadth of the rectangle (by taking integer division of size by 8 and integer division of breadth by 8, respectively), and then, simply take the product of those values.
[bookmark: _Toc71029603]Logical Stages:
1. Take the value of length and breadth from the user
2. Calculate x = length//8 and y = breadth//8, where x is the number of patches that can be put along the length of the field and y is the number of patches that can be placed along with the breadth, and ‘//’ represents integer division.
3. Multiply x and y to get the total number of carrots that can be drawn.







[bookmark: _Toc71029604]Code with annotation:
#We first tell the user to enter dimensions - length and breadth
l = int(input("Enter the length of the field : "))
b = int(input("Enter the breadth of the field : "))

#Each carrot patch has its size of 8x8
#So, we first calculate x and y where x is the no of patches
#that can fit along the length, and y is the no of patches that can fit
#along with the breadth
x = l//8 #// represents integer division in python
y = b//8

#Finally, no of total patches = x*y
total = x*y
print(f"Total carrot patches : {total} carrots")
[bookmark: _Toc71029605]Output:

[bookmark: _Toc71029706][bookmark: _Toc71029884]Exercise 2
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More complex implementation with a turtle:
[bookmark: _Toc71029606]Logical Stages:
1. We first input the length and breadth values from the user and calculate x and y accordingly.
2. Draw the field using turtle.forward() and turtle.right(90)
3. Once the field is drawn, use a nested for loop for drawing the field grids.
The row loop goes from 0 to y, and the column loop goes from 0 to x.
We first draw a square using another for loop within the nested loop and then reset its position.
When the current row is drawn, we move to the next row by repositioning the turtle's location.
Random r,g,b values are generated in each iteration, and they are filled in the squares thus drawn.

[bookmark: _Toc71029607]Code with annotation:
import turtle
import random
wn = turtle.Screen()
wn.colormode(255)
t = turtle.Turtle()

#taking length and breadth as input
length = int(input("Enter the length of field : "))
breadth = int(input("Enter the breadth of field : "))

scale_factor = 10 #for scaling up the image
x = length//8
y= breadth//8

t.width(5)
#drawing the field
t.forward(length*scale_factor)
t.right(90)
t.forward(breadth*scale_factor)
t.right(90)
t.forward(length*scale_factor)
t.right(90)
t.forward(breadth*scale_factor)
t.right(90)

#changing colour for carrot patch
t.color('orange')
for rows in range(y):#rows
    for cols in range(x):#columns
        #generating random colour values
        r=random.randint(0,255)
        g=random.randint(0,255)
        b=random.randint(0,255)

        t.fillcolor(r,g,b)
        t.begin_fill()
        for i in range(4):#creating individual fields
            t.forward(8*scale_factor)
            t.right(90)
        t.end_fill()
        t.setpos(t.xcor()+8*scale_factor,t.ycor())
    t.penup()    
    t.setpos(t.xcor()-8*x*scale_factor,t.ycor()-8*scale_factor)
    t.pendown()
wn.mainloop()
[bookmark: _Toc71029608]Output:
Turtle I
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[bookmark: _Toc71029609]Exercise 3:
[bookmark: _Toc71029610]Analysis of the Problem:
We can use a for loop to take user input for five products from the user. For this purpose, we will define two lists: product and price. In each iteration, we will append the user entered value in each list. And finally, we can calculate the total cost and total with staff discount.
[bookmark: _Toc71029611]Logical Stages:
1. Create two blank lists, one for the product name and the other for the product price.
2. Initialize total variable to 0.
3. Repeat steps 4 and 5 using a for loop five times.
4. Take the input of the product name from the user and add it to the product name list. Take the price input from the user and append it to the product prices list.
5. Increment total value by the input price value.
6. I am using a for loop, print the product name and product prices list.
7. Print the total price without discount.
8. Calculate the discount and print the total price with the staff discount.
[bookmark: _Toc71029612]Code with annotation:
#Let us first create two blank lists
product_name = []
product_price = []

#Now use for loop to take value from the user.
#As soon as we get a price of product from a user, we will add it to the total variable
#total variable is initially zero, as soon as the user adds the price of products, we will add those prices to the total variable
total = 0

#range(1,6) will generate the numbers 1,2,3,4,5 - corresponding to five products
for i in range(1,6):
    #we took the product name and appended it into product_name list
    name = input("Enter product {} : ".format(i))
    product_name.append(name)
    #we took the product price and appended it into product_price list
    price = float(input("Enter price {} : ".format(i)))
    product_price.append(price)
    #Now adding the price to total variable
    total = total + price

#Now let us print the products entered using a for loop
print("Products entered : ")
#Here range will go from 0 to 4, because list indexing starts from 0
for i in range(0,5):
    print("{} {}".format(product_name[i],product_price[i]))

#printing total
print("Total price is : £{:.2f}".format(total))
discount = total - 0.15*total
#printing discount
print("Total with staff discount : £{:.2f}".format(discount))
[bookmark: _Toc71029613]Output:
[bookmark: _Toc71029707][bookmark: _Toc71029885]Exercise 3
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[bookmark: _Toc71029614]Exercise 4:
[bookmark: _Toc71029615]Analysis of the Problem:
Initially, we need to generate a random number that will be our treasure value.
Then, we need to create aboard. This can be done in two ways. One is by using nested lists, or secondly by using a single list. The nested list became too complicated, so I went for a single list. Initially, the board is simply 0’s, and later as the user guesses, the guessed position becomes ‘X’. Therefore, we would need a print_board() method to print the current version of the board. Whether the user has guessed the correct treasure value can be compared using an if statement and the user can restart the game, at which point, the board will be reset to 0.

[bookmark: _Toc71029616]Logical Stages:
1. Define the print_board() function, which will generate the board by looping over the board list.
2. Start the game loop: while quit_game==’n’:
3. Initialize board to 0s and no of turns taken =0
4. Generate treasure location using the random function
5. Start the guessing loop until the user keeps entering wrong values
6. If the user guessed the treasure location correctly, greet him and ask if he wants to quit. If the user stops, close the program, else restart the game.
7. Until the user guesses wrongly, update the board and let him guess again.
[bookmark: _Toc71029617]Code with annotation:
# Logic :
# Generate a random integer as the treasure value
# Then, create a board using 0s
# Ask the user to guess.
# If the user guesses it right, he wins - and display the no of turns and reset the board
# If the user guesses it wrongly, replace the supposed location by X and let him try again, and increment the no of turns

import random


#defining a board function that will print the board after each guess
def print_board():
    count = 1
    #we iterate over the board and print the board
    for i in board :  
        print(i,end='')
        if count%4 == 0:
            print("\n")
        count+=1
        

#Starting the game main loop
quit_game = 'n'
while quit_game=='n' :
    board = [0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0]
    turns = 0
    #When game starts, treasure is at a random location between 0 and 15
    treasure_location = random.randint(0,15)

    #Now that the treasure location is set,
    #We use while loop to ask user input of location
    guessed_right = False

    while(guessed_right==False):
        position = int(input("Choose position : (0-15)\n"))
        board[position] = 'X'
        turns = turns + 1
        if position == treasure_location :
            #Win condition :
            print("Win! Well done. You took {} turns".format(turns))
            #Setting guessed right as True so that while loop can break
            guessed_right = True
            quit_game = input("Quit Game? Enter y/n").lower()
        
        else:
            #Lose condition
            #Print board, and try again
            print("Miss! Unlucky")
            print_board()

[bookmark: _Toc71029618]Output:
[bookmark: _Toc71029708][bookmark: _Toc71029886]Exercise 4
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>>> a = 10

>>> type(a)

<class 'int'>

>>> a = 'Hello'

>>> type(a)

<class 'str'>

>>> #Thus we can see that Python is weakly typed
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C:\Users\Aurel\AppData\Local\Programs\Python\Python39\python.ex
Enter the car make : BMW
Enter the car model : M5 Competition
Enter the mileage : 5000
Enter the number of doors :5
Car make : BMW
Car Model : M5 Competition
Car Mileage : 5000.0
Car Doors : 5

Process finished with exit code 0
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C:\Users\Aurel\AppData\Local\Programs\Python\Python39\python.exe
Enter the length of the field : 27
Enter the breadth of the field : 30
Total carrot patches : 9 carrots

Process finished with exit code 0
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C:\Users\Aurel\AppData\Local\Programs\Python\Python39\python.exe
Enter the length of field : 27
Enter the breadth of field : 3¢
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C:\Users\Aurel\AppData\Local\Programs\Python\Python39\python.exe
Enter product 1 : British Semi Skimmed Milk
Enter price 1 : 1.09

Enter product 2 : Bananas

Enter price 2 : 1.30

Enter product 3 : Carrots

Enter price 3 : 1.23

Enter product &4 : Strawberries

Enter price 4 : 2.12

Enter product 5 : Clementine

Enter price 5 : 2.46

Products entered :

British Semi Skimmed Milk 1.09

Bananas 1.3

Carrots 1.23

Strawberries 2.12

Clementine 2.46

Total price is : £8.20

Total with staff discount : £6.97

Process finished with exit code @
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