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[bookmark: _Toc71237681]PART A (UNDERSTANDING)

[bookmark: _Toc71237682]A1. Variables

In mathematics, the variable is a symbol given to a value, which belongs to a set of values which constitutes the domain of definition of the respective variable.
In programming, the variable is a name that is associated with a value.
The variable name is an identifier, and the value of the variable must belong to a certain type of data. On the values of the variables can be performed through the program, some operations.
The value of the variable must be represented in the computer's memory at a specific address and occupy a certain space there (a certain number of bits).
Consequently a variable is a memory area that has a name and  which contains a certain value belonging to a data type. 

A simple example

Multiplying two numbers

a= 5
b= 6
print("The multiplication  between a and b is:  ",a*b)


Output:
The multiplication  between a and b is:   30
Process finished with exit code 0


Input statement example

So far, we have hard-coded the contents of variables. 
We can also prompt the user to enter their own values using the input() function.
We always input into a variable (because we need to store the value somewhere!)
    
                print("Enter your name:")
userName = input()                                       whatever the user types in is 
                                                                    stored in userName
print(" Hello ", userName)

print("Enter your age:")
userAge = input()
print(" You have admitted to being ", userAge ," years old ")

Output:
Enter your name:
Anna
 Hello anna
Enter your age:
21
You have admitted to being 21 years old


This program has many inputs, so therefore the user can enter more values from the keyboard.

Setting types for inputs

I can also specify the types of entries. By default, Python deduces that any entry is a string, even if a number is entered. To prove this, we've printed the userAge type below. 






userAge = (input("Enter your age"))
print(" You have admitted to being ", userAge ," years old ")

print(type(userAge))


Output:
C:\Users\anna\PycharmProjects\pythonProject\venv\Scripts\python.exe 
Enter your name:
anna
 Hello  anna
<class 'str'>


However, I forced Python to think of userAge as a number, specifying the type. Adding this to the input line.

userAge = int (input("Enter your age"))
print(" You have admitted to being ", userAge ," years old ")
print(type(userAge))



Output:
C:\Users\anna\PycharmProjects\pythonProject\venv\Scripts\python.exe 
Enter your age 21
 You have admitted to being  21  years old 
<class 'int'>





[bookmark: _Toc71237683]A2. If/else statement 

An instruction is a valid construction (that respects the syntax of the language) followed by.
The order in which the instructions of a program are executed defines the so-called control structure of the program.
 
Modern languages are based on the principles of structured programming. According to C. Bohm and G. Jacobini, any algorithm can be realized by combining three fundamental structures: 
· the sequential structure;
· alternative structure (decision, selection),
· repetitive structure (cyclical).
The decision structure is also known as conditional, alternative or selection structure.
The if statement is used to create the alternative structure in structured programming. In it’s simplest form, this instruction is written as follows:
     if expression:
	statement(s)
Meaning if statement is: if the boolean expression is true, then the instruction is executed, and otherwise does not run anything, continuing the program.
When the if statement is encountered, <expression> (which has a condition) is evaluated. If the value is 1 (the condition is satisfied)  < instruction1>  is executed if the expression is 0 (condition not met) runs < instruction2>. So at some point, runs only one of two directions: either one instruction or instruction 2. After executing the if statement, proceed to perform the following instructions.

Simple if example

Where:
<condition>: sentence that can be evaluated as true or false.
<code block>: sequence of command lines.
The clauses elif and else are optional and several elifs for the if may be used but only one else at the end.
Parentheses are only required to avoid ambiguity. Example:

a = int(input("Enter the value of a:"))
if(a>0):
    print("The value",a,"is positive")
elif(a<0):
    print("The value of",a,"is negative")
else :
    print ("The value of",a,"is neutral")


Output:
C:/Users/anna/PycharmProjects/pythonProject/ifcondition.py
Enter the value of a:1
The value 1 is positive

Process finished with exit code 0


Simple if .. else

if expression:
	statement(s)
else:
	 statement(s)

If the expression evaluate to TRUE, then the statement(s) under  if part will be executed. Otherwise the statement(s) under else part will be executed.
  


print("Welcome to Python chat room")
print("To join my chat roo you must have green hair or like cheese\n")
print("What color hair do you have")
hairColor = input()

print("Do you like cheese ")
cheesLike = input()
if hairColor == "green" or  cheesLike == "yes":

    print("You are in")
else:
    print("Hair dye is quite cheap")
   
Output:
C:/Users/anna/PycharmProjects/pythonProject/example3Decision.py
Welcome to Python chat room
To join my chat roo you must have green hair or like cheese

What color hair do you have
red
Do you like cheese 
no
Hair dye is quite cheap

Process finished with exit code 0


In this example if the condition is true the program will run  
“What color hair do you have
green
Do you like cheese 
yes
You are in

Process finished with exit code 0”  if it is not it will choose the else option.


[bookmark: _Toc71237684]A3.Loops 
In most high-level programming languages, the for statement implements a cyclic structure with a known number of steps.
 For It is the repetition structure most often used in Python. The statement accepts not only static sequences, but also sequences generated by iterators. Iterators are structures that allow iterations, i.e. access to items of a collection of elements, sequentially.
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Figure 1 Execution of a for loop




Syntax

for iterating_var in sequence:
	 statement(s)

Example:

for myNumber in range(5,10):
    print(myNumber)
  
Output:
C:/Users/anna/PycharmProjects/pythonProject/arithmeticOperation.py
5
6
7
8
9
Process finished with exit code 0

The function range (m, n, p), is very useful in loops, as it returns a list of integers starting at m through smaller than n in steps of length p, which can be used as the order for the loop. As in the example above.

[bookmark: _Toc71237685]While
Executes a block of code in response to a condition.
Syntax:
while expression:
	 statement(s)

When the while statement is encountered, <expression> is evaluated. If it has a value of 1 or different from 0 (condition met), <instruction> is executed. It then returns to the point where the value of the expression is evaluated again. If it is also 1, repeat <instruction>, etc. Thus, <instruction> (body of the cycle) is repeated as long as <expression> has the value 1. When <expression> takes the value 0 (condition not fulfilled), it exits the cycle and proceeds to the next instruction after while. In conclusion, the code block inside the while loop is repeated while the state of the loop is evaluated as true.[1]
Example

counter = int(input("Enter where you want to start your countdown"))
print("here we go...")
while (counter >=1):
    print(counter)
    counter=counter-1



Output:
Enter where you want to start your countdown 8
here we go...
8
7
6
5
4
3
2
1

Process finished with exit code 0

This program allows reverse counting, the value is entered by the user from the keyboard
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[bookmark: _Toc71237687]Exercise 1:
 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.

Solution:
a.Logical stage 
1.I use prompt user to enter base
2. I declared the types of variables
3.Promter user  to enter carMake,carModel,mile,nrDoors
4. I used the concatenation operation of the two string strings

5. I specify the types for inputs with type funcction

6.Print result on the screen


print("Hi, welcome to our car shop.")
carMake = input("Enter your car make")# user enters carMake
carModel = input("Enter your car model")
mile = int(input("Enter your car mileage"))
nrDoors = int(input("Enter your nr of doors"))
print(" Your car has the following descriptions" + carMake ,"" + carModel)

print( mile ,sep="")
print(nrDoors,sep="")
print(type(mile))
print(type(nrDoors))
print(type(carMake))

Outputs:

C:/Users/anna/PycharmProjects/pythonProject/inputExercices.py
Hi, welcome to our car shop.
Enter your car make Audi
Enter your car model A7
Enter your car mileage 30000
Enter your nr of doors 5
 Your car has the following descriptions Audi  A7
30000
5
<class 'int'>
<class 'int'>
<class 'str'>

Process finished with exit code 0














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 64cm2 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.
For example:
Example of how to lay out write-up for Exercises for Part B 

 
!
"#
! $
" %&
' ()&&&*&)"!
+ %
, ()&&*&)+!
- (&.!/'
0 %
Example of how to lay out write-up for Exercises for Part B 

 
!
"#
! $
" %&
' ()&&&*&)"!
+ %
, ()&&*&)+!
- (&.!/'
0 %


print("What would you like the base of your triangle to be: ")
base = float(input())  # user enters base

while (base <= 0):  # check base is positive number
    print("Try again, must be above 0")
    base = float(input()) # try again

print("What would you like the height of your triangle to be: ")
height = float(input())  # user enters height

while (height <= 0):   # check height is positive number
    print("Try again, must be above 0")
    height = float(input())  # try again

area = (base * height) / 2  # calculate area

print("The area of your triangle is ", area)  # print out final area


Output:
C:/Users/anna/PycharmProjects/pythonProject/TriangleAria.py
What would you like the base of your triangle to be: 
27
What would you like the height of your triangle to be: 
9
The area of your triangle is  121.5

Process finished with exit code 0










References

[1] 	D. Stefanescu, in Programming techniques and algorithms, Teora, 2012. 






	 Pg. 4	

image1.png
Prifysgol Cymru
3 Y Drindod Dewi Sant

S University of Wales
Trinity Saint David

»




image2.jpg
First Second
iteraction . iteraction
List

N\

EN

En

[ 4 ] X points to 2.
[ 6|

[ |

The reference
was updated

X points to 1.

X is justa
reference.





