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Part A.
A1. an explanation of the variable and why they are important.
Variables are important for programming because they allow the programmer to be flexible when writing a program. They are a container for data and information, we can store different types of data as integers. Char, strings, etc. When the compiler compiles the code, it transforms the changes in the data. The variables can be different types in each language from low to high level. This can be confusing, but each language has types such as double, int, float, string, and more. Which are effective for different programming languages ​​and help to learn them quickly, because the variable is just a container with a name, as each language can specify the name of the contents of the variable. Each unique variable must have a unique name for easy understanding as an example of this is:
                                                                         result = x * y;
Here x and y are variables. They are a synthesis of images of valid numbers. So x and y can be 5 and 10, and the result will keep the multiplication of x and y ,equal to 50. For the other part of the code, the variable will be 50 if it is not declared again. If the programmers want to change the numbers and the result, they will write something like this:
                                                                          result = 10;
When the compilation starts counting, it will take a value of 10, in different programming languages these variables are described differently. Python can combine different languages, but the execution of the program code itself but cannot be manipulated.

A2. Explain what if / else is, when and why it is used
If / else are widely used in program code and solution writing. Sometimes there are different logics for solutions and therefore we find it easier to orient ourselves in the task and the project, for example whether the number is even or odd when solving values. Thanks to if / otherwise we decide which is the right decision - true or false. Thus, we separate each situation from a possible mistake.
                                                              if number> 5:
                                                            #do something

                                 


                                     Else #when number is equal or less than 5 
A3. Explain why cycle 
Is program code that allows a task to be repeated many times:
X = 5
print(x)
print(x)
print(x)
print(x)
print(x)
print(x)
print(x)
print(x)


If I must write code many times it will not be effective and accordingly, we can use this example to save time and space:
#

x = 5
for i in range(0,100):
       print(x)
       
       


Using loops, we can repeat each code as much as we want, and we can also use an example with a while loop:
i = 1
while i < 10:
    print(i)
    i +=1
else:
 print("i is no longe less than 10")

 We can use this loop if it is necessary to get a solution or response and to break the requirement to enter the word break to remove it from the loop.
PART B
Exercise 1: Show how variables can contain different types of values, using four variables to keep the make of the car, the model of the car, the mileage and the number of doors. Write a program that allows the user to enter these values and then display them on the screen. The variables must be entered appropriately for the required data.



To solve this, we use 4 variables name
Car mileage, car make, doors number, car model.
Here car_make and car_model will be String and other two will Integer.
print("This is Excerise:1")
car_make = "" // car_make string value
car_mode l ="" // string value for car_model
    car_mileage = 0 // car mileage int value
door_numbers = 0 // int value for doors

/ /getting all variable data

car_make = input("Please Enter The Car Make = ")
car_model = input("Please Enter The Car Model = ")
car_mileage = input("Please Enter The Car Mileage = ")
door_numbers = input("Please Enter The Car Door Numbers = ")

/ /printing all details

print("Your Car Details : ")
print("Car Make = " + car_make)
print("Car Model = " + car_model)
print("Car Mileage = " + car_mileage)
print("Car Door Numbers = " + door_numbers)

Testing:
plese Enter The Car Make = test
plese Enter The Car Model = xyz
plese Enter The Car Mileage = 60
plese Enter The Car Door Number = 4

Result:  

Car Make = test
Car Model = xyz
Car Mileage = 60
Car Door Number = 4






Exercise 2: A person wants to grow carrots in a vegetable bed. The person has never grown carrots before, but has read that each carrot requires 64cm 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.
And as the volume is rectangular, we must have to invent the total area then divide the size of single which is 64cm. So, area = length * width. we must check for negative and zero values.

1. Prompt user to Enter the Length 
2. Check number entered for Length is above 0 (if not, back to 1)
3. Prompt user to Enter the Width 
4. Check number entered for Width is above 0 (if not, back to 3)
5. Divide the Length using carrot requirement Length 8 
6. Divide the Width using carrot requirement Length 8 
7. Then multiply these 2 values 
8. Show the answer


print("This is Excerise:2")

print("Enter the Length OF your Field: ")
length = float(input())  # user enters Length
while (length <= 0):  # check base is positive number
    print("Try again, must be above 0")
    length = float(input())  # try again

print("Enter the Width OF your Field: ")
width = float(input())  # user enters Width
while (width <= 0):  # check base is positive number
    print("Try again, must be above 0")
    width = float(input())  # try again

req_length = int(length / 8)  # carrot can be placed in Vertically
req_width = int(width / 8)  # carrot can be placed in horizontally

number_of_carrot = int(req_length * req_width)  # converting to int as carrot will be real number

print("Number OF Carrot Can Be Grow : " + str(number_of_carrot))



Test:
  User add wrong info

Enter the Length OF your Field: 
-1
Try again, must be above 0
1
Enter the Width OF your Field: 
0
Try again, must be above 0


User add correct Value
Enter the Length OF your Field: 
8
Enter the Width OF your Field:


Exercise 3: 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.
To Solve this logical step need to make :
1. Declare two array price and name.
2. Start loop with the range of 5 iteration 
3. Prompt user to Enter the Name  
4. Check value entered for Name is not empty (if not, back to 3)
5. Prompt user to Enter the Price 
6. Check number entered for Price is above 0 (if not, back to 5)
7. Get Out of Loop (range >=5)
8. Calculate Total Price 
9. Calculate Discounted Price 
10. Show All the Products with name and price 
11. Show the price and discounted price 
      






Test:
  Not correct value in product
print ("This is Excerise:2")
name_array = []
price_array = []
for k in range(0, 5):
    print("Enter the Name Of The Product " + str(k+1) + " : ")
    name = str(input())  # user enters name
    while (len(name) == 0):  # check name is not empty
        print("Try again, can't be empty")
        name = str(input())  # try again
    name_array += [name]

    print("Enter the Price Of The Product " + str(k+1) + " : ")
    price = float(input())  # user enters name
    while (price <= 0):  # check price is positive number
        print("Try again, must be above 0")
        price = float(input())  # try again
    price_array += [price]

# calculating total price
# calling the inbuild function to get the sum of price array
total_price = float(sum(price_array))
# calculating the staff discount
total_price_with_discount = float(total_price - (total_price * .15))

total_price_with_discount = "{:.2f}".format(total_price_with_discount)  # formatting float value
total_price = "{:.2f}".format(total_price)  # formatting float value
print("Product Entered:")
# print all the item name with price
for k in range(0, 5):
    print("Prduct Name " + str(k+1) + " : " +
          str(name_array[k] + "    " + str(price_array[k])))


print("\nTotal Price : €" + str(total_price))
print("Total Price With Staff Discount 15% : €" + str(total_price_with_discount))
Enter the Name Of The Product 1 : 

Try again, can't be empty
Not correct  values in price-
Try again, can't be empty
0
Enter the Price Of The Product 1 : 
-1
Try again, must be above 0
For all correct vale 
Enter the Name Of The Product 1 : 
chips
Enter the Price Of The Product 1 : 
5.0
Enter the Name Of The Product 2 : 
banana
Enter the Price Of The Product 2 : 
2.05
Enter the Name Of The Product 3 : 
cola
Enter the Price Of The Product 3 : 
1.36
Enter the Name Of The Product 4 : 
pen
Enter the Price Of The Product 4 : 
1.56
Enter the Name Of The Product 5 : 
tea
Enter the Price Of The Product 5 : 
2.35
Product Entered:
Prduct Name 1 : chips    5.0
Prduct Name 2 : banana    2.05
Prduct Name 3 : cola    1.36
Prduct Name 4 : pen    1.56
Prduct Name 5 : tea    2.35

Total Price : €12.32
Total Price With Staff Discount 15% : €10.47

Process finished with exit code 0
Exercise 4: Treasure Hunt
To solve on this is logical step:
1. Declare Array for user input positions
2. Take import for generating random int
3. Create a function that will generate random int in range (0.16)
4. Create a function that will generate a 4x4 Grid
5. Create a function that will check for user value with the correct answer
6. Call an infinite loop
7. Call for random number for correct answer
8. Prompt user to enter the positions
9. Check positions value
10. Check position value with the answer value
11. Check necessary steps to show correct message
12. Show Required Output to the value
import random as rnd


# this function will generate our random answer
def getRandomAns():
    num = rnd.randint(0, 15)  # geting our random answer every time

    return num


def checkIfPosExist(user_input_array, current_pos):
    for i in user_input_array:

        if (current_pos == i):
            return True

    return False


# this functions will generate  4*4 grid with user answer
def genrateGrid(user_input_array):
    pos_count = 0
    for i in range(0, 4):
        for i in range(0, 4):

            if i == 3:
                if checkIfPosExist(user_input_array, pos_count):
                    print("X")

                else:
                    print("0")

            else:
                if checkIfPosExist(user_input_array, pos_count):
                    print("X", end='')

                else:
                    print("0", end='')
            pos_count += 1


user_input_array = []
correct_ans = getRandomAns()

while (1):  # creating a  infinte loops
    print("Choose position:0-15")
    user_selected_pos = int(input())
    while user_selected_pos < 0 or user_selected_pos > 15:  # check base is positive number
        print("Try again, must be above or equal 0 and less than 16")
        user_selected_pos = float(input())  # try again

    user_input_array.append(user_selected_pos)

    if user_selected_pos == correct_ans:

        print("Win! Well done. You Took " + str(len(user_input_array)) + " turns")  # winner found print winner msg
        break  # breaking the infinte loop
    else:
        # wrong ans . generate grid .
        print("Miss! Unlucky")
        genrateGrid(user_input_array)

Test: 
Not correct value
17
Try again, must be above or equal 0 and less than 16





All correct value
Choose position:0-15
0
Miss! Unlucky
X000
0000
0000
0000
Choose position:0-15
9
Miss! Unlucky
X000
0000
0X00
0000
Choose position:0-15
8
Miss! Unlucky
X000
0000
XX00
0000
Choose position:0-15
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