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Part A (UNDERSTANDING)
A1. 
A Variable is a mutable data value assigned to the variable either by the user or by the program logic. It is data held in the memory referencing to a particular memory address. Each variable can also refer to another variable’s memory address, in this case, if the referenced variable is changed then the corresponding variable takes the new value from the memory as well.
In the different programming languages, there is different naming/terminology but in general we can divide the variable in two main types – static/constant and dynamic variable. The static variable holds the value assigned during the initialization process of the program until the end whereas the dynamic variable is changed during the process depending on the logic of the program and the user’s inputs.
A2. 
The if/else statement is a mandatory part of programming in either language. It is used to execute a code when a particular condition is met. The if/else statement is boolean based in other words the code is executed only when the if logic returns True, however the if/else could be defined is such a way so the code to be executed only when False is returned, all depends on the logic and the software requirements. A very simple example below shows how basically the if/else statements work:

	isworkingday = True
if isworkingday:
    preheatmycar() #some function
else:
    donothing() #some function
    
or
 
isworkingday = True
if isworkingday == False:
    donothing() #some function
else:
    preheatmycar() #some function



A3. 
Loops in programming languages (particularly Python) could be for/while/do and all loops can also be nested in either way. A loop is a programming structure repeating some code until a pre-defined condition is met. Loops are also used to iterate through an array, list or dictionary, or any other data sets.
The loops nowadays are needed for example when the program is waiting for user input and this input must be validated before it is accepted, in this case the loop is repeating until the input passes validation. If we didn’t have loops the programming now would look like the old days when looping was achieved by recursion (for example HASKELL and SCHEME languages don’t have loops).

Part B (IMPLEMENTATION)
Task 1
The solution below requires three user inputs – the first input is a string and the second and third input are integer and float values. Both values for age and height must within predefined range and the programs perform a check every time the user enters a value if it’s in range and if it’s the expected data type. Once all data is entered correctly by the user the software prints a message containing all entered values.
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Task 1 – Source code
	name = ""
age = 0
height = float()
 
name = input("Please enter your name:")
 
print("Please enter your age(16-100):")
 
while True:
    try:
        age = int(input())
        if age >= 16 and age <= 100:
            break
        else:
            print("Please enter number betweek 16 and 100:")
            continue
 
    except ValueError:
        print("Please enter number betweek 16 and 100:")
        continue
 
print("Please enter your height(1.40-2.50):")
 
while True:
    try:
        height = float(input())
        if height >= 1.4 and height <= 2.5:
            break
        else:
            print("Please enter number betweek 1.40 and 2.50:")
            continue
 
    except ValueError:
        print("Please enter number betweek 1.40 and 2.50:")
        continue
 
print(f"Thanks, you entered:{name} - {age} years old - {height}m tall")




Task 2
This solution requires the user to enter several values in a given range, the first value is a radius of a circle, then the side of a square which must be less than the circle’s radius, and then the height and length of a rectangular which also must be less the circle’s radius. All the mentioned requirements above are checked by the program for the correct data type and value in the range, once all values are accepted by the program the shaded area is calculated and printed at the end.
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Task 2 – Source code
	import math
 
radius = 0
squareside = 0
recheight = 0
reclenght = 0
errmsg = 'Invalid value - please enter positive number between 0 and 10 and less than the radius...'
 
def carea(r):
    circlearea = math.pi * (r * r)
    return circlearea
 
def sarea(side):
    squarearea = side * side
    return squarearea
 
def rarea(height,lenght):
    rectangulararea = height * lenght
    return rectangulararea
 
print('Please enter radius of circle:')
while True:
    try:
        radius = float(input())
        if radius > 0 and radius <= 10:
            break
        else:
            print('Please enter a positive number between 0 and 10...')
    except ValueError:
        print('Invalid value - please enter positive number...')
 
print('Please enter square side:')
while True:
    try:
        squareside = float(input())
        if (squareside > 0 and squareside <= 10) and squareside < radius:
            break
        else:
            print(errmsg)
            continue    
    except ValueError:
        print(errmsg)
        continue
 
print('Please enter height of the rectangular:')
while True:
    try:
        reclenght = float(input())
        if (reclenght > 0 and reclenght <= 10) and reclenght < radius:
            break
        else:
            print(errmsg)
            continue    
    except ValueError:
        print(errmsg)
        continue
 
print('Please enter lenght of the rectangular:')
while True:
    try:
        recheight = float(input())
        if (recheight > 0 and recheight <= 10) and recheight < radius:
            break
        else:
            print(errmsg)
            continue    
    except ValueError:
        print(errmsg)
        continue
 
shadedarea = carea(radius) - (sarea(squareside) + rarea(recheight,reclenght))
 
print("Shaded area is ",round(shadedarea,2)," cm")



Task 3
The solution below requires a positive number to be entered by the user for each day of the week then  the total mileage for the week is printed as well as the total cost of petrol for the total weekly mileage.
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Task 3 – Source code
	price = 1.35
weekdays = ['Monday','Tuesday','Wednesday','Thursday','Friday','Saturday','Sunday']
mileage = float()
 
for day in weekdays:
    while True:
        try:
            print(f"Enter miles for {day}")
            miles = float(input())
            if type(miles) is float and miles >= 0:
                mileage += miles
                break
            else:
                continue
        except ValueError:
            continue
    
totalcost = (mileage / 11.2) * price
 
print(f"The total mileage was: {round(mileage,1)}")
print(f"Cost of petrol: {round(totalcost,2)}")



Task 4
As the solution below is more complex the screenshots below show two full cycles of the game and all possible checks necessary for the program to be operating properly and not allowing the user to enter invalid values or make invalid choices. The programs could be described in several main steps:
1. The game starts and prints the board
2. The game expects guess one and guess two for the turn
3. Guess one input is checked if it’s in valid range, if not the program asks the user to enter new value. Also, the program check if both guesses are the same.Once a valid value is entered the program asks the user for guess two where the same checks are performed
4. Once guess one and guess two are accepted the program checks for a match. If there is no match the program prints the animal of the positions entered by the user and total turns so far. If there is a match the programs print the board with X below the positions of the matching animals.
5. The program prints the total turns and matches so far and repeats step 3
6. Once all pairs are matches the program prints a success message and give the option to the user to start a new game or to exit
7. If ‘N’ or ‘n’ is chosen the program quits, if ‘y’ or ‘Y’ is chosen the program shuffles randomly the order of the animals zeroes the turns, matches and the board and starts over but with reordered animals list. The only options accepted are ‘y’ , ‘Y’ , ‘n’ and ‘N’ , all other values will be ignored and the program will wait a valid choice.
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Task 4 – Source code
	from random import shuffle
 
turns = int()
matches = 0
guess1 = int()
guess2 = int()
nextturn = True
animals = ["Rat","Mouse","Cat","Dog","Elephant","Lion","Leopard","Rhino","Crocodile","Snake","Rat","Mouse","Cat","Dog","Elephant","Lion","Leopard","Rhino","Crocodile","Snake"]
board1 = ["0","1","2","3","4","5","6","7","8","9","10","11","12","13","14","15","16","17","18","19"]
board2 = ["?","?","?","?","?","?","?","?","?","? ","? ","? ","? ","? ","? ","? ","? ","? ","? ","? "]
board2main = ["?","?","?","?","?","?","?","?","?","? ","? ","? ","? ","? ","? ","? ","? ","? ","? ","? "]
welcome_message = "Welcome to the pairs game! There are " + str(int(len(animals)/2)) + " pairs to find\nHere is the board:"
success_message = f"Congratulations! You have matched all pairs in {turns}"
matched_positions = []
print(welcome_message)
print(*board1)
print(*board2)
 
def matchcount(match):
    match += 1
 
def checkresult(g1,g2):
    if animals[g1] == animals[g2]:
        
        if g1 < 10 and g2 < 10:
            board2[g1] = "X"
            board2[g2] = "X"
        elif g1 < 10 and g2 >= 10:
            board2[g1] = "X"
            board2[g2] = "X "
        elif g1 >= 10 and g2 < 10:
            board2[g1] = "X "
            board2[g2] = "X"
        elif g1 >= 10 and g2 >= 10:
            board2[g1] = "X "
            board2[g2] = "X "
        
        print("Well done,that's a match on ",animals[g1],"!")
        return True
    else:
        print(f"Not a match.Position {g1} was {animals[g1]} and position {g2} was {animals[g2]}\nYou've had {turns} so far")
        return False
 
def printboard():
    print(*board1)
    print(*board2)
 
while nextturn:
    is_continue = False
    if matches == len(animals) / 2:
        print(f"Well done, you have matched all animals in {turns} turns!\nStart new game: Y/N")
 
        while True:
            userinput = input()
            
            if userinput == 'Y' or userinput == 'y':
                board2 = board2main
                matches = 0
                turns = 0 
                matched_positions.clear()
                shuffle(animals)
                print(welcome_message)
                print(*board1)
                print(*board2) 
                break
            elif userinput == 'N' or userinput == 'n': 
                nextturn = False
                is_continue = True
                break
    
    if is_continue:
        break
 
    print("Please enter guess 1:")
    while True:
        try:
            guess1 = int(input())
            if guess1 >= 0 and guess1 <= 19:
                break
            else:
                print("Please enter a number between 0 and 19")
 
        except ValueError:
            print("Please enter a number between 0 and 19")
            continue
 
    print("Please enter guess 2:")
    while True:
        try:
            guess2 = int(input())
            if guess2 >= 0 and guess2 <= 19:
                break
            else:
                print("Please enter a number between 0 and 19")
 
        except ValueError:
            print("Please enter a number between 0 and 19")
            continue
    
    turns += 1
    if guess1 != guess2:
        checkresult(guess1,guess2)
        if animals[guess1] == animals[guess2] and (guess1 in matched_positions and guess2 in matched_positions):
            printboard()
            print("That was your turn ",turns," and you have",matches," matches so far")
        elif animals[guess1] == animals[guess2] and (guess1 not in matched_positions and guess2 not in matched_positions):
            matched_positions.append(guess1)
            matched_positions.append(guess2)
            matches += 1
            printboard()
            print("That was your turn ",turns," and you have",matches," matches so far")
    else:
        print('Please enter different numbers for position 1 and position 2...')
        continue
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[kiril@kiril UWTSD_SD_1]$ python task3.py
Enter miles for Monday

orf

Enter miles for Monday

-1

Enter miles for Monday

0.5

Enter miles for Tuesday

2

Enter miles for Wednesday

]

Enter miles for Thursday
383.423

Enter miles for Friday

33

Enter miles for Saturday

20

Enter miles for Sunday
143.92

The total mileage was: 582.8
Cost of petrol: 70.25
[kirilekiril uwTsp_sp_11s |
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[kiril@kiril UWTSD_SD_1]$ python task4.py

Welcome to the pairs game! There are 10 pairs to find
Here is the board:

212345678910 1112 13 14 15 16 17 18 19
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guess 1:

guess 2:

different numbers for position 1 and position 2
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guess 2:

Well done,that's a match on Cat !
0123456780910 11 12 13 14 15 16 17 18 19
2?2X?2222222 2 2 X 2 2 2 2 2 22
That was your turn 3 and you have 1 matches so far
Please enter guess 1:

o

Please enter guess 2:

10

Well done,that's a match on Rat !
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Well done,that's a match on Rat !
212345678910 1112 13 14 15
X?2X?2?222222 X ?2 X ?2 2?2 ?
That was your turn 4 and you have 2
Please enter guess 1:

1

Please enter guess 2:

11

Well done,that's a match on Mouse !
212345678910 1112 13 14 15
XXX?2?222222 X X X ?2 2?2 ?
That was your turn 5 and you have 3
Please enter guess 1:

3

Please enter guess 2:

13

Well done,that's a match on Dog !
212345678910 1112 13 14 15
XXXX?2?22222 X X X X ?2 ?
That was your turn 6 and you have 4
Please enter guess 1:

4

Please enter guess 2:

14

Well done, that's a match on Elephant
212345678910 1112 13 14 15
XXXXX?2?2222 X X X X X ?
That was your turn 7 and you have 5
Please enter guess 1:

5

Please enter guess 2:

15

Well done,that's a match on Lion
212345678910 1112 13 14 15
XXXXXX?2?222?2 X X X X X X
That was your turn 8 and you have 6
Please enter guess 1:

16 17 18
2?2

matches

16 17 18
22 2

matches

16 17 18
22 2
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16 17 18
2?2
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so far
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Please enter guess 2:
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Please enter guess 2:
6

Not a match.Position
You've had 6 so far
Please enter guess 1:
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Please enter guess 2:
7

Not a match.Position
You've had 7 so far
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Well done,that’'s a match on Crocodile !
©12345678091011 12 13 14 15 16 17 18 19
22222X2?2X22 2 2 2 2 22 2 2 22

That was your turn 10 and you have 1 matches so far
Please enter guess 1:

3

Please enter guess 2:

8

Well done,that's a match on Rat !
©12345678091011 12 13 14 15 16 17 18 19
222X?2X?2XX? 2 2 2 2 2 2 2 2 22

That was your turn 11 and you have 2 matches so far
Please enter guess 1:

IALI5~

Please enter a number between @ and 19

1

Please enter guess 2:

2

Well done,that's a match on Lion
©12345678091011 12 13 14 15 16 17 18 19
2XXX?2X?2XX? 2 2 2 2 2 2 2 2 22

That was your turn 12 and you have 3 matches so far
Please enter guess 1:

0

Please enter guess 2:

11

Not a match.Position @ was Leopard and position 11 was Rhino
You've had 13 so far

Please enter guess 1:

0

Please enter guess 2:

12

Well done,that's a match on Leopard
©12345678091011 12 13 14 15 16 17 18 19
XXXX?2X2?2XX? 2 2 X 2 22 2 2272

That was your turn 14 and you have 4 matches so far
Please enter guess 1:




image8.png
That was your turn 14 and you have 4 matches so Tar
Please enter guess 1:

9

Please enter guess 2:

11

Well done,that's a match on Rhino
0123456780910 11 12 13 14 15 16 17 18 19
XXXX?2X?2XXX?2 X X 2 2 2 2 2 22

That was your turn 15 and you have 5 matches so far
Please enter guess 1:

4

Please enter guess 2:

10

Not a match.Position 4 was Elephant and position 10 was Mouse
You've had 16 so far

Please enter guess 1:

4

Please enter guess 2:

13

Well done,that's a match on Elephant
0123456780910 11 12 13 14 15 16 17 18 19
XXXXXX?2XXX?2 X X X 2 2 2 2 2 2

That was your turn 17 and you have 6 matches so far
Please enter guess 1:

10

Please enter guess 2:

14

Not a match.Position 10 was Mouse and position 14 was Snake
You've had 18 so far

Please enter guess 1:

10

Please enter guess 2:

15

Not a match.Position 10 was Mouse and position 15 was Dog
You've had 19 so far

Please enter guess 1:
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You've had 19 so far
Please enter guess 1:

10

Please enter guess 2:

16

Not a match.Position 10 was Mouse and position 16 was Dog
You've had 20 so far

Please enter guess 1:

15

Please enter guess 2:

16

Well done,that's a match on Dog !
0123456780910 11 12 13 14 15 16 17 18 19
XXXXXX?2XXX?2 X X X 2 X X 2 2 2

That was your turn 21 and you have 7 matches so far
Please enter guess 1:

10

Please enter guess 2:

19

Well done,that's a match on Mouse !
0123456780910 11 12 13 14 15 16 17 18 19
XXXXXX2XXXX X X X 2 X X 2 2 X

That was your turn 22 and you have 8 matches so far
Please enter guess 1:

14

Please enter guess 2:

17

Not a match.Position 14 was Snake and position 17 was Cat
You've had 23 so far

Please enter guess 1:

14

Please enter guess 2:

18

Not a match.Position 14 was Snake and position 18 was Cat
You've had 24 so far

Please enter guess 1:
1]
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©12345678910 11 12 13 14 15 16 17 18 19
XXXXXX?2XXXX X X X 2 X X ?2 ? X

That was your turn 22 and you have 8 matches so far
Please enter guess 1:

14

Please enter guess 2:

17

Not a match.Position 14 was Snake and position 17 was Cat
You've had 23 so far

Please enter guess 1:

14

Please enter guess 2:

18

Not a match.Position 14 was Snake and position 18 was Cat
You've had 24 so far

Please enter guess 1:

6

Please enter guess 2:

14

Well done,that's a match on Snake !
212345678910 11 12 13 14 15 16 17 18 19
XXXXXXXXXXX X X X X X X ?2 ? X

That was your turn 25 and you have 9 matches so far
Please enter guess 1:

17

Please enter guess 2:

18

Well done,that's a match on Cat !
212345678910 11 12 13 14 15 16 17 18 19
XXXXXXXXXXX X X X X X X X X X

That was your turn 26 and you have 10 matches so far
Well done, you have matched all animals in 26 turns
Start new game: Y/N

o

1

n

[kirilekiril uwtsp_sp_11s [l
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[kirilekiril UWTSD_SD_1]$ python taskl.py
Please enter your name:Kiril Gulev
Please enter your age(16-100)

-1
Please enter number betweek 16 and 100

[}

Please enter number betweek 16 and 100
dska

Please enter number betweek 16 and 100
101

Please enter number betweek 16 and 100

30

Please enter your height(1.40-2.50)

1.39

Please enter number betweek 1.40 and 2.50
2.55

Please enter number betweek 1.40 and 2.50
fkdjs

Please enter number betweek 1.40 and 2.50
2.03

Thanks, you entered:Kiril Gulev - 3@ years old - 2.03m tall
[kirilekiril uwTsp_sp_1]s$ [l
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[kiril@kiril UWTSD_SD_1]$ python task2.py
Please enter radius of circle

11

Please enter a positive number between @ and
-1

Please enter a positive number between @ and
k

Invalid value - please enter positive number
8

Please enter square side

9

Invalid value - please enter positive number
e

Invalid value - please enter positive number
5

Please enter height of the rectangular

9

Invalid value - please enter positive number

Invalid value - please enter positive number
a

Invalid value - please enter positive number
1

Please enter lenght of the rectangular

9

Invalid value - please enter positive number
3

Shaded area is 173.06 cm
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