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Variables & Arithmetic

There are many Programming Languages to choose from. Each language has its advantages and disadvantages. However they are all designed with the aim of solving problems: and they share many basic features and rules.

Each language has a set of rules for how each its instructions are written. This is referred to as its syntax. 

Whilst the syntax of each language is different – the basic aims are the same:


Data Storage
___________________________________


Input   

___________________________________


Output

___________________________________

 
Processing
___________________________________

· Data Storage (Variables / identifiers)

A variable is a form of identifier; a`name' which represents a value.

In programming, a variable is used to store and retrieve data from the computer's RAM (Memory). Every variable should have a unique (and meaningful) name.

In order to reserve enough RAM for the variable we must select an appropriate data type 

For example, if we want to store our user's age in a variable: 







This is called a declaration.

This line of code essentially reserves enough RAM to store an integer (a whole number) and allows us to refer to that reserved RAM by the name we have picked: iAge.

‘Local’ or ‘Global’ Variables
In simple terms, what this means is: how visible is the variable? In a large program split into a number of different modules a global variable would be visible to all modules whereas a local variable would only be visible within the module it was declared.

Constants

In addition to variables, it is possible to create another type of identifier: a constant. As the name suggests, it does not change its value once the program starts running.

CONST   MAXAGE    as    Integer = 125          ‘ oldest allowable age fixed as 125

In this example, 'MAXAGE' is declared as a constant and given the value of 125.

In the program we may now use the constant 'MAXAGE' whenever we want to refer to the value 125. The advantages of this are two-fold: 

a) it improves the readability of the program code 

b) if we want to change the maximum age we only have to alter the constant's declaration - not find every occurrence of `125' in the code.

Assignment statements

An assignment statement is used to give a variable a value.

When an assignment is successfully performed, the previous value stored in the variable is overwritten.

iAge   =   16
   ‘ set user's age to 16


In most languages an  '=' (equal sign) is used for the assignment operator.

If the variable is being assigned for the first time we call this process `initialisation: 

· Output Statements

All programming languages have a method for generating output, normally to screen. In VB  the Console.Writeline() method can be used on screen:

Console.Writeline( "Hello World ")

Console.Writeline(“ The Total Cost is {0}”, TotalCost)


The format place holder is replaced with the contents of the variable TotalCost 

· Input Statements

There are many different ways of obtaining input. For now we will just focus on basic keyboard input. The following example prompts the user for their name (label) and stores it in a string variable (`username'). The stored string is then repeated to the user, complete with a greeting.

Console.Write(“Enter your Name :”)

Name = Console.Readline()

Console. Write(“Enter your Age :”)

Age = Console.Readline()

Console.Writeline(“Hello {0} you are {1} years old”,Name, Age)


· Processing
To gain meaningful output from the input various operations can be performed on the data- commonly referred to as processing. This could include arithmetic on numeric data or …..

Arithmetic operators

The number of arithmetic operators in programming languages varies greatly but there are some that are absolutely fundamental.


+ (plus)  - (minus)   / (division)  * (multiplication)

In addition, parentheses (brackets) may be used to alter the natural order of operations (division, multiplication, addition and subtraction).

For example:

average = num 1+ num2 + num3 / 3 

is not the same as:

average = (numl + num2 + num3) / 3

           BODMAS rules apply in computing as they do in mathematics



1) Write a suitable Visual Basic  DIM statement  to declare the variable (& appropriate data type) for the following data:

i.e. to store the shoe size of a person 

DIM   iShoeSize   as  Integer









sensible variable name: ShoeSize









appropriate data type : Integer

	a) to store the age of a person


	  

	b) to store the height of a person in metres (i.e. 1.74)
	

	c) The attendance at a football match (i.e. 80,786)
	

	d) the grade achieved in a test.

     (i.e. A )
	

	e) to store a persons first name and last name.
	




Data Types in VB : Integer, String, Boolean, Single, Double, …………

3) Write vb code to request a persons name and display a message as folloows“I am Jim and I am a programmer“.

	


4) The mathematical formula for Simple Interest is:



P * R * T    =  Interest



  100


Write a line of visual basic code to perform this calculation.


DIM   iAge   as   Integer       ‘ Will store the user's age





Professional programmers often prefix the name of their variables with an initial letter which indicates the variable's data type. This is called `Hungarian notation' and is considered to be good practice.


Even better practice would be to add a comment.








Type of data





DIM


Declare


In


Memory





comment





Meaningful name for Variable





Professional programmers prefer to use local variables where possible because it tends to make programs easier to debug, as any faults with the variable have to be in a particular module.








It is good practice to set all variables to an initial starting value. 


If you do not then unpredictable results may occur later in your program.





Enter your Name : Jim


Enter your Age    : 18





Hello Jim you are 18 years old.
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