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Assessment 1
Python


Module: Software Development


Lecture: 		Student: Ivan Nikolov
Renuga Jayakumar                                 2125009 Cloud Computing
Content:
Part A (UNDESTANDING)
· Question A1 
· Question A2
· Question A3

Part B (IMPLEMENTATION)
· Exercise 1: Personal data
· Exercise 2: Shaded area
· Exercise 3: Total mileage and cost of petrol
· Exercise 4: Pairs
- The program:
- Analyze of the program:
- The checking and result:




Part A (UNDESTANDING)

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. 

Answer 1: A variable in Python is the way when we want to use some information, but we need to make this process much easier. In this process, we do not need to enter every object separately, if they have connection. We can some kind of grouping and referring, using the variable. To do the variable, we need to use at least one letter for beginning or underscore. It could be static or dynamic typing. Static is when we have already the data and fill it, and then use it. The dynamic typing is when we want the user of the program to enter the data and then this data will be used in the program. 

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.

Answer2: If/else statement uses in case when we have some conditions which want the program to follow. So if is true, it will follow one path, if it is false, it will follow different path. This statement is used when the user of the program must enter some data and that data is checked by some condition. 
For example: If we need to find which number is bigger
a = int(input(“Enter first number” )
b = int(Input(“Enter second number” )
if a > b:
	print (“First number is bigger”)
else: 
	print (“Second number is bigger” )
This checking could be more complicated, including few conditions. They could be combined by OR or/and AND. If the conditions could be separated on more than two, then it will be used elif as many times as need to completed all options of conditions. 

A3. Explain why loops are needed in a program and when you might use a for and when a while loop. Give suitable examples of each in the programming language you have studied. 

Answer3: While with if/else more important are conditions than the result, with the loops a for or a while, it is more important the result. The loops are used in case we wants to receive some particular results and we need to do some cycles. We use a for when we know how many times we want to repeat the same code until we receive what we need, until with while the code is open about number repeats. All is depends of the user of program, who enter some information and if is correct, the loop will finish, if it is not, the loop will continue until receiving the correct information. The main difference between those two operators is with we know how many times it will repeat the cycle, until with while, we do not know that. In easy examples we know in both cases. 

For example:

for i in range (0,49,5):
	print (i)
Output:0,5,10,15,20,25,30,35,40,45

i = 0
while (i <= 49):
	print (i)
	i=i+5
Output:0,5,10,15,20,25,30,35,40,45

Part B (IMPLEMENTATION)

Exercise 1:
Personal data

Firstly, for the name, I used the variable type string. Then for the age – integer and for the high - float. I put some conditions for the age to be under 125 and for the high under 2.5 meters, using the loop while. Finally I used formula to change from meters to centimeters, because that was wanted in the task and print all together on one row. 

a = str(input("Please enter your name: "))
b = int(input("Please enter your age: "))
while b > 125:
    print("Unless you are a giant turtle, that seems a bit much!")
    b=int(input("Please enter your age: "))
c = float(input("Please enter your height in meters: "))
while c > 2.5:
    print("Unless you are a giant, that seems a bit high!")
    c = float(input("Please enter your height in meters: "))
d = c*100
print ("Thanks, you entered:", a, "–", b, "years old","–", d, "cm tall")
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Exercise 2:
Shaded area

Firstly in the program is to enter the radius of the circle and side of the square, following by condition checking the radius to be bigger than the side of square. Then it is the same with all other measures.For that reason, I used the loop while, until it receives right measures. Finally it is some calculation to find the area of the circle and other figures. The last calculation is to find the shaded area.

a = int(input("Please enter radius of circle: ")) 
b = int(input("Please enter side of square: ")) 
while a < b: 
    print ("That seems a little big, please try again:") 
    b = int(input("Please enter side of square: ")) 
c = int(input("Please enter width of rectangle: ")) 
while a < c: 
    print ("That seems a little big, please try again:") 
    c = int(input("Please enter width of rectangle: ")) 
d = int(input("Please enter length of rectangle: ")) 
while a < d: 
    print ("That seems a little big, please try again:") 
    d = int(input("Please enter length of rectangle: ")) 
p = 3.14 
l = p*a*a 
m = b*b 
n = c*d 
s = l-m-n 
print("The shaded area is ", s, ("sq. cm"))
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Exercise 3:
Total mileage and cost of petrol

Firstly I used list to put all days of the week.. Then thanks to the loop while, I did passing through all days plus enter the possibility the user of the program to enter his own data about mileage for each day. Then I put another while to check if the entered information is correct, it means positive number. Then I put to one value, which to count all correct entered mileage and it will give the final total. The last function is count the cost of petrol, but to show the price only two decimal places.

week = ['Monday', 'Tuesday', 'Wednesday', 'Thursday', 'Friday', 'Saturday', 'Sunday']
i = 1
b = 0
while i < 8:
    print ("Enter your miles for", week [i-1])
    a = int(input())
    while a < 0:
        print ("Please try again")
        a = int(input())
    i = i + 1
    b = b + a
print ("The total mileage was ", b)
n=round(((b*1.35)/11.2),2) 
print ("Cost of petrol ", n, "£")
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Exercise 4:
Pairs

This game Pairs, I’m not very sure how it works. So I create program, which shows one similar game in my country. The name is Bulls and Cows. So first player choose one 4 digit number with few conditions. The first one is that the first digit could not be zero, because that counts like 3 digits number. The second is that all 4 digits must be different.  After defining the number on the first player, the second player starts to try to recognize the first player’s number. So he guessed one number and the first player respond him. If he finds some correct digits, the first player responds to the second player how many depends of the position on correct digits. So if he guessed the right position on one digit, that counts for a BULL. If he guess the digit, but on different position, that counts for a COW. 
I will give one example. 
First player choose: 5389
The second starts to guess with first number: 1357
In that case we have two the same digit. One on correct position (that is digit 3) and one digit on different position (that is digit 5). So then the first player (FP) respond – You have one Bull and one Cow.
Then Second player (SP) says example: 1076
FP: no bulls or cows
SP: 8904
FP: two cows
SP: 5079
FP: two bulls
SP: 5389
FP: 4 Bulls.
It is not that easy, but it has logic that game. I tried to make it on program. 

The program:

print("Welcome to the game \n\n BULLS AND COWS  \n\n ")
import getpass
user1 = input("Player1, please insert your name: ")
user2 = input("Player2, please insert your name: ")
print ( "\n" f"{user1}, please insert number with 4 different digits")
password = getpass.getpass(f"{user1}'s number: ")
a = int(password);
while a > 9999 or a < 1000:
    print (f"{user1},your number is not with 4 digits.")
    a = int(input(f"{user1}, please enter 4 different digit number: "))
b = a // 1000
c = a // 100 
e = c % 10
d = a // 10
f = d % 10
g = a % 10
while a > 9999 or a < 1000 or b == e or b == f or b == g or e == f or e == g or f == g:
    print (f"{user1}, your 4 digits are not different or they are not 4! ")
    a = int(input(f"{user1}, please enter 4 different digit number: "))
    b = a // 1000
    c = a // 100 
    e = c % 10
    d = a // 10
    f = d % 10
    g = a % 10
password_hide = ("#### \n") 
print(f"{user1}, your number is {password_hide}")
str_1 = "\n"
q = int(input(f"{user2}, please enter your 4 digit guess number:"))
while q > 9999 or q < 1000:
    print (f"{user2}, your number is not with 4 digits.")
    q = int(input(f"{user2}, please enter 4 different digit number: "))
p = q // 1000
s = q // 100 
u = s % 10
t = q // 10
v = t % 10
r = q % 10
while q > 9999 or q < 1000 or p == u or p == v or p == r or u == v or u == r or v == r:
    print (f"{user2}, your 4 digits are not differents or they are not 4! ")
    q = int(input(f"{user2}, please enter 4 different digit number: "))
    p = q // 1000
    s = q // 100 
    u = s % 10
    t = q // 10
    v = t % 10
    r = q % 10
B1 = (b==p)
B2 = (e==u)
B3 = (f==v)
B4 = (g==r)
C1 = (b==u or b==v or b==r)
C2 = (e==v or e==p or e==r)
C3 = (f==p or f==u or f==r)
C4 = (g==p or g==u or g==v)
Bulls = [B1, B2, B3, B4]
Cows = [C1, C2, C3, C4,]
x = Bulls.count(True)
y = Cows.count(True)
i = 2
while i > 0 and x!=4:
    print (f"{user2}, you have right guessed", x, "bulls and", y,"cows.")
    q = int(input(f"{user2}, please enter your 4 digit guess number: "))
    while q > 9999 or q < 1000:
        print (f"{user2}, your number is not with 4 digits.")
        q=int(input(f"{user2}, please enter 4 different digit number: "))
    p = q // 1000
    s = q // 100 
    u = s % 10
    t = q // 10
    v = t % 10
    r = q % 10
    while (q > 9999 or q < 1000) or p == u or p == v or p == r or u == v or u == r or v == r:
        print (f"{user2}, your 4 digits are not differents or they are not 4! ")
        q = int(input(f"{user2}, please enter 4 different digit number: "))
    p = q // 1000
    s = q // 100 
    u = s % 10
    t = q // 10
    v = t % 10
    r = q % 10
    B1 = (b==p)
    B2 = (e==u)
    B3 = (f==v)
    B4 = (g==r)
    C1 = (b==u or b==v or b==r)
    C2 = (e==v or e==p or e==r)
    C3 = (f==p or f==u or f==r)
    C4 = (g==p or g==u or g==v)
    Bulls = [B1, B2, B3, B4]
    Cows = [C1, C2, C3, C4,]
    x = Bulls.count(True)
    y = Cows.count(True)
    print(f"{user2}, you've had", i, "turns so far")
    i = i+1
print (f"{user2},Congratulations! You guessed the right number.")

Analyze of the program:
I know that the program it is not perfect. It should  be much shorter, but on that level, I’m very proud of myself that just for few days, I did it and it works. Firstly I started with the two input for the name of the players. After that I used one function to use in the future the name, which the player will put. Then they must enter the 4digit number each. Then it started checking with the loop while for the number to be 4 different digits. Then I decided that I want to look hidden the first player’s number. So this is why I imported getpass. Then it is the next step, when the second player must enter his number and then it is checking if it is 4 digit number. Then it pass checking for that if the digits are different and if it is correct then compare with the first player’s number for the same digits and return the result. I used the loop while for all checks, because we don’t know the exactly amount of the try. Except the result, it returns the every time the total number of attempts. Once when the both number matched, it return the message for congratulations. 

The checking and result:
[image: ]
First I checked the number on the first player. I tried to put longer and smaller than 4 digits. I tried also to put repeating digits, but still return to enter 4 different digits number.  Once when I put it, I see it hided, to looks more professional. Then I did the same checking with the number of the second player. Then I give some right number and then again put one wrong, but it showed correctly as it should be. Finally when I put the same number, it appear the message for congratulations. 
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