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PART A (UNDERSTANDING)



A1. What is a variable and why are they important in writing programs? 

Variables are utilized to store data to be referred to and controlled in a PC program. They likewise furnish a method of naming information with a distinct name, so our projects can be seen even more obviously by the peruser and ourselves. It is useful to consider factors compartments that hold data.

These are: Integers -int, Decimals -float, Letter -string sir (str)

In Python, what is a variable? 
A Python variable is a reserved memory location to store values. In other words, a variable in a python program gives data to the computer for processing.
Python variable is made the second you initially appoint a worth to it. Factors don't should be proclaimed for a specific sort, and they can likewise adjust types subsequent to being set. 
How you make a variable in Python: 
At the point when you appoint a variable, you utilize the "=" image. The name of the variable goes on the left and the worth you need to store in the variable goes on the right. The variable can be a "string", "number" or "buoy". A string is a bunch of characters in a specific request. We likewise manage text information in programming, like names, messages, and clarifications. Strings are utilized to depict such information in Python. In one or the other side of the letter, you compose string literals with single statements ('hello') or twofold statements ("howdy"); note that the statements are syntactic components, not piece of the worth. A string is produced utilizing both single and twofold statement designs. There are, in any case, a few minor differentiations.

EX:
Name: “Julia”     Example of a string.    
(A variable can be an "Integerer number" and is the most essential sort of a number. It must be communicated all in all number, with no decimal point. A "glide" is a more intricate kind of a number. A decimal number is alluded to as a buoy.)
EX2 of integerer and a float number  
age = 23        – This is the example of a “integer” 
age =11.4      – This is example of a “float”
What an if/else statement is, how and why they are used?
An if else statement in programming is a conditional statement that runs a different set of statements depending on whether an expression is true or false. If you were to change the first line of the above code to var x = 42;, you would receive a pop-up alert message with the text "The expression is false!"
Designers need the information to settle on the correct decisions when composing programs. They need the information to do what it should do when it should do it. This is known as contingent stream in programming advancement. How would we get information to act effectively when we are utilizing a restrictive? 
At the point when the information draws near to a restrictive, the contingent discloses to it where to go contingent upon certain current boundaries. "In the event that" articulations and examination and legitimate administrators (, ">", "=", ">=", "==", "! =", "&&", "||") are utilized to make conditionals. The saved terms "if", "else", "eIif", and "end" are utilized to portray straightforward legitimate builds. More top to bottom utilization of near administrators will bring about more perplexing restrictive proclamations. Note that all look at administrators return a "boolean worth." A "Boolean" which means is either "valid" or "bogus," with no different conceivable outcomes.
EX 3:
x = 7
y = 5
print (x == y)
# returns False because 7 is not equal to 5
EX 4:
x = 5
print (x > 5 and x < 10)
# returns True because 7 is greater than 5 AND 7 is less than 10

EX 5:
h = 33
k = 200
if k > h:
  print ("k is greater than h")
EX6:
The “elif” keyword in Python means "try this condition if the previous conditions were not valid."
h = 33
k = 33
if k > h:
  print ("k is greater than h")
elif h == k:
  print ("h and k are equal")

EX7:
Anything that isn't caught by the previous criteria is caught by the “else” keyword.
h = 200
k = 33
if k > h:
  print ("k is greater than h")
elif h == k:
  print ("h and k are equal")
else:
  print ("h is greater than k")



Why are loops needed in a program and when you might use a “for” and a “while” loop?
In general, you should use a for loop when you know how many times the loop should run. If you want the loop to break based on a condition other than the number of times it runs, you should use a while loop
For circle urges a software engineer to rehash a bunch of proclamations a few times; it additionally abbreviates the code, making it simpler to control circle factors. For the Genuine condition, sometime circle requires an engineer to copy a solitary assertion or a progression of proclamations. Prior to running the circle, it checks the condition.
The while loop has the following syntax:
while (condition) {
  // code
  // so-called "loop body"
}
While the condition is truthy, the code from the loop body is executed.
For instance, the loop below outputs i while i < 3:
let i = 0;
while (i < 3) { // shows 0, then 1, then 2
  alert( i );
  i++;
}
A solitary execution of the circle body is called an emphasis. The circle in the model above makes three cycles.
In the event that i++ was absent from the model over, the circle would rehash (in principle) for eternity. Practically speaking, the program gives approaches to stop such circles, and in worker side JavaScript, we can execute the interaction. Any articulation or variable can be a circle condition, not simply correlations: the condition is assessed and changed over to a boolean by while. 
For example, a more limited approach to compose while (I != 0) is while (I):
let i = 3;
while (i) { // when i becomes 0, the condition becomes falsy, and the loop stops
  alert( i );
  i--;
}
EX8:
The while circle permits one to run a progression of explanations up to a condition is right. The while circle generally requires the accessibility of pertinent factors; for this situation, we should indicate an ordering variable, and set it to 1.
i = 1
while i < 6:
  print (i)
  i += 1

EX9:
Repeating over a succession is finished utilizing a for circle (that is either a rundown, a tuple, a word reference, a set, or a string). This is a greater amount of an iterator approach utilized in other article situated programming dialects than the "for" watchword in other programming dialects. The "for" circle permits to execute an arrangement of proclamations once for every thing in a rundown, tuple, bunch, or other information structure.

fruits = ["peach", "banana", "plum"]
for x in fruits:
  print (x)









PART B (IMPLEMENTATION)

Exercise 1
Show how factors can contain various sorts of qualities by utilizing four factors to hold a vehicle make, a vehicle model, mileage and number of entryways. Compose a program to permit the client to enter these qualities and afterward show them on the screen. The factors ought to be fittingly composed for the information required.
1. Compose a program to permit the client to enter these qualities and afterward show them on the screen. 

     #check validation for float 
def input1(m2):
  while True:
    try:
       u1 = float(input(m2))       
    except ValueError:
       print("Sorry...Plz enter valid input!!!")
       continue
    else:
       return u1 
       break
      
#check validation for integer
def input2(m3):
  while True:
    try:
       u2 = int(input(m3))       
    except ValueError:
       print("Sorry...Plz enter valid input!!!")
       continue
    else:
       return u2 
       break

#Validation for checking user input is string
while True:
    make_car=input("Maker of Car:- ")
    if make_car.isalpha():
        break
    print("Please enter alphabets only")
while True:
    model_car=input("Model of Car:- ")
    if model_car.isalpha():
        break
    print("Please enter alphabets only")
mil=input1("Please Enter Car Mileage:- ")
doors=input2("No. of doors in car:- ")

#Print the result
print("!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!")
print("Maker of Car:- ",make_car)
print("Model of a car:- ",model_car)
print("Car mileage:- ",mil)
print("Number of doors in car:- ",doors)


TESTING
Car maker: Mercedes-Benz 
Model of car: Class A
Car Mileage: 2000
Number of doors: 5

Your car details
Car maker: Mercedes-Benz 
Model of car: Class A
Car mileage: 2000
Number of doors: 5 

Code 0
-Result: correct answer
Car maker: 100
Please enter only alphabets
Car maker: Mercedes Benz 
Model of Car: Class A
Please enter only alphabets
Model of Car: Class A 
Please Enter Car Mileage: 2000
Please enter valid input!!!
Please Enter Car Mileage: 2737
Number of doors in car: 0.77
Please enter valid input!!!
Number of doors in car: 4
Your car details
Maker of Car:  Mercedes Benz
Model of a car:  Class A 
Car mileage:  2000;.0
Number of doors in car:  4

The client can't enter numbers rather than a vehicle producer and a vehicle mode or enter a buoy number for the mileage. The program worked effectively.

Exercise 2 
 Carrot vegetable bed
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.




Prompt user to enter length (expected to be a “integer”)
Prompt user to enter width (expected to be a “integer”)

Calculate available carrot bed area from user input setting up a minimum of area requirement for growing one carrot to 8cm x 8cm.

Print result on the screen

# apply proper validation to checkk user input is integer
def user_input(message):
    while True:
        try:
            userInput = int(input(message))
        except ValueError:
            # display error message if not correct input
            print("Please Enter Again. It is not an integer (Number)!!!")
            continue
        else:
            return userInput
            break


# user input

print("Enter the length & width of your vegetable bed")
length1 = user_input("Enter the length of bed: ")
width1 = user_input("Enter the width of bed: ")

# Calculate the carrot grows
length = (length1 // 8)
width = (width1 // 8)
x = min(length, width)

print("Number of carrots grows in vegetable bed: ", x ** 2)


TESTING:

Enter the length & width of your vegetable bed
Enter the length of bed: 80
Enter the width of bed: 70
Number of carrots grows in vegetable bed:  64

Process finished with exit code 0
Results when the client input less the necessary least contribution for growing a solitary carrot.

Enter the length and width of your vegetable bed. To develop more carrots, you need to realize that every carrots .


Enter the length of bed: 5
Enter the width of bed: 7
Number of carrots grows in vegetable bed:  0

Process finished with exit code 0








Exercise 3
 Five items with a price

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. Your output might look something like this:

1.	Declare 3 factors for the exhibit (thing), array(price), array(total-cost) 

2.	Iterate multiple times - brief client to enter thing (hoping to be a sting) 

3.	Iterate multiple times - brief client to enter cost – approval work (hoping to be a buoy number) 

4.	Iterate multiple times for ascertaining the absolute things esteem in addition to showing value thing 

5.	Display all out cost of the basic food item 

6.	Calculate basic food item rebate cost (15% off) 

7.	Display complete cost with markdown.




TESTING
Five Items" - Shopping list exercise
Please enter item: milk
Please enter item: oil
Please enter item: bread
Please enter item: plums
Please enter item: eggs
Enter price for [ milk ]: £1.23
Enter price for [ oil ]: £2.34
Enter price for [ bread ]: £1.56
Enter price for [ plums ]: £1.99
Enter price for [ eggs ]: £1.55
Item1-milk £1.23;
Item2-oil £2.34;
Item3-bread £1.56;
Item4-plums £1.99;
Item5-eggs £1.55;
Total price: £8.67;
Total price of products (with discount 15%): £7.37;
Thank you for shopping with us.


Results when testing the client contribution for issue input.

"Five Items" - Shopping list exercise
Please enter item: milk
Please enter item: oil
Please enter item: bread
Please enter item: plums
Please enter item: eggs
Enter price for [ milk ]: £hot
Please add a float number! (Expected 2.13)
£2.43
Enter price for [ oil ]: £4.32
Enter price for [ bread ]: £1.45
Enter price for [ plums ]: £1.99
Enter price for [ eggs ]: £1.65
Item1-milk £2.43;
Item2-oil £4.32;
Item3-bread £1.45;
Item4-plums £1.99;
Item5-eggs £1.65;
Total price of grocery: £11.84;
Total price of grocery (with discount 15%): £10.06;
Thank you for shopping with us. Please come again!

Exercise 4
Treasure Hunt


Logical stages

Declare 3 variables for the array (item), array(price), array(total-price) 
Iterate 5 times - prompt user to enter item (expecting to be a sting)
Iterate 5 times - prompt user to enter price – validation function (expecting to be a float number)
Iterate 5 times for calculating the total items value plus displaying price item
Display total price of the grocery
Calculate grocery discount price (15% off)
Display total price with discount.

list1=["0 ","0 ","0 ","0 ","X "]
s=0
while s!=1000:
    
    m1=[]
    r1=[]
    print("Choose position: (0,15)")
    input1=int(input())
    #Take random library
    import random
    for i in range(0,4):
        x1=random.choice(list1)
        x2=random.choice(list1)
        x3=random.choice(list1)
        x4=random.choice(list1)
        r1.append(x1)
        r1.append(x2)
        r1.append(x3)
        r1.append(x4)
        k1=[x1,x2,x3,x4]
        m1.append(k1)
    #check condition
    if r1[input1]=="X ":
        print("Win! Well done. You took ",s," turns")
        break
    else:
        print("Miss! Unlucky")
        print("".join(m1[0]))
        print("".join(m1[1]))
        print("".join(m1[2]))
        print("".join(m1[3]))
        s=s+1
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def inputFloat (message) :
while True:
try:
# prompt user for input -

userInput =
except ValueError:
# display error message -
print ("Please add a float
continue
else:
return userInput # break
entered float or int
break

# Program starts here

print ("\"Five Items\" - Shopping list
items [1 # array to store items
prices = [] # array to store prices
# declare an initialize a variable to
used for calculation)

totalPrice = 0

for i in range(0, 5):
enter an item
item = input("Please enter item:
items.append(item) # append item

for i in items:
the entered item
print ("Enter price for [", i, "]:
# inputFloat - input validation
price = inputFloat ("£")
prices.append (price)
for i in range(0, 5): # loop 5 times
display the user input)
# calculate total price by adding
totalPrice += prices[i]
# display item number, item name,
print ("Item", i+l, "-", items[i],

print ("Total price: £", totalPrice,

# calculate discount
discountedPrice = totalPrice -

print ("Total price of products
round (discountedPrice, 2), "

(15% off)

print ("Thank you for shopping with us

(with discount 15%):

# input validation function

expecting float / int number

float (input (message))

input is not float or int
number! (Expected 2.13)")

out of the while loop - user

exercise")

store the total price (later

# iterate a prompt 5 times for the user to

"y

to items

# iterate the items so the user to enter price for

", end="")

# append item to prices array

to calculate the total price and
each price to the totalPrice

item price
won

" £", prices[i], ";", sep="")

;", sep="")

(total price discounted by 15%)
(totalPrice * 0.15)

£n,
# display the discount

)
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‘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.

Note: Remember, there are many marks available for design etc. It is better to have a version of the game
that is partially functional, even if it does not incorporate the more involved requirements (eg
counting/limiting number of turns or updating the board).

Your output should look something like this:

Choose position: (8-15)
3

Miss! Unlucky

000X

0000

0000

0000

Choose position: (8-15)
6

Miss! Unlucky

000X

90 X80

0000

0000

Choose position: (8-15)
11
Win! Well done. You took 3 turns
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Vegetable bed = 32cm x 32cm = 16 carrots ~ Vegetable bed= 27cm x 30cm = 9 carrots





