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An algorithm is a “finite” set of instructions to solve a problem.

Here are the algorithm commands we shall allow in our designs.


Input:

Prompt

Input 

Assignment

Set    …   to  …..

Calculate  ….  =  .. {formula} ..

Output

Display

Print

Procedures & Functions

Perform  ……….{procedure name ( list parameters)  }

…….. = ………. {function name (list parameters)      }  



File


Read {record} from  {filename}file 

Write {record}  to {filename} File

Loops

Fixed loop

For count = 1 to 10 

   ……….

Next count

Loop –end condition

Repeat

  …………….

Until ( end condition)

Loop –start condition

While (end condition)

   …………….

EndWhile

Selection

Single path

If  (condition) then

  ……………..

Endif

Dual path

If  (condition) then

  ……………..

Else

   ……………..

Endif

Case Statement

Case  (value)

      ConditionA :



….if value = conditionA do this

      ConditionB :



… if value = conditionB do this

     ConditionC :



…. if value = conditionC do this

End case

Variables

You must list the variables (named memory locations) used with in the algorithm.

Variables     ---------------------------------------------section heading

  Varname : data type

{brief explanation

  Varname : data type

{brief explanation

  Varname : data type

{brief explanation

  

Array

An array may be thought of as a table of data.


ArrayName :    Array (n…m) of [data type]

Structure/Records

A structure may mix different data types.

Structure [Name of Structure]


StudentCode: integer


StudentName: string(20)


Grade: char

End Structure

Example Algorithm

A very simple problem

In this algorithm two numbers are entered by the program user. 

The two numbers are multiplied together and the result is shown on screen. 


Exercise 1: Wage Calculation






Convert this algorithm to a program.



Exercise 2: Loop & Condition





Convert this algorithm to a program



Exercise 3 Array







Write the algorithm from this program
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Prompt “Enter Name “


Input Name





Set  MaxHeight to 1.8 Metres





Calculate Total = Num1 + Num2 





Display Total


Display “The Total is “, Total


Print “The Total is”, Total





Perform Max (num1, num2)





Total = function1(num1,num2)





Read StockRecord from StockFile





Write StockRecord to StockFile





For x = 1 to 10


     Calculate sq = x * x


     Display “The Square of “ x “is sq


Next x





Count = 10


Repeat


     Count = count – 1


     Display count


Until Count = 0





Read StockRecord from StockFile


While (Not end of StockFile)


     Display StockRecord


     Read StockRecord from StockFile


EndWhile


Display “No More Records on Stock File”





If Gender = “M” then


	Display “Boy”


Endif





If Gender = “M” then


	Display “Boy”


Else


	Display “Girl”


Endif





Case Month


   Month = 1 :


	Display “Jan”


   Month = 2 :


	Display “Feb”


   Month = 3 :


	Display “Mar”


   Etc.





End Case





Variables


   Age : Integer	  	{ Age of person


   Capacity:Long Integer {Crowd attendance


   Height :Decimal	 { height of person


   Cost : Currency	 { cost of item


   Name : String (12)        { Name –12 characters


    Married : Boolean	  {Marital status  yes or no 





Data types are selected from  


     Integer	long integer	Decimal 	Currency


     Date		Boolean (true/false) 


     Text or String (with number of characters in brackets)


     





Program in VB.NET (console Application)











Main( )


   DIM Num1 as Integer


   DIM Num2 as Integer


   DIM Result as Integer





Console.Write(“Enter first number :”)


	Num1 =Console.Readline( )


	Console.Write (“Enter second number :”)


	Num1 =Console.Readline( )


	


             Result = Num1 * Num2 


	





             Console.Writeline(“The result of multiplying {0} and {1} is {2}”), 


                                                                                         num1,num2, Result


End








Enter first number :10


Enter second number :5


The result of multiplying 10 and 5 is 50





Screen





Algorithm: Multiply two numbers


Explanation: the user enters two numbers which are multiplied together and 


                        the result is displayed.





Variables


	Num1 : integer		{the first number entered


	Num2 : integer		{the second number entered


	Result : integer		{the result of the multiplication





Begin


	Prompt “Enter first number”


	Input Num1


	Prompt “Enter second number”


	Input Num2





	Calculate Result = Num1 * Num2 





	Display “ The result of multiplying “, num1, “ and “, num2, “ is “, Result





End





Algorithm: Calculate and Print Wage Slip


Explanation: The user enters Name, Hours Worked and  Rate of Pay.  The program calculates the Gross Pay and the Deductions (20% of the Gross Pay). The deductions are subtracted from the Gross Pay to give the Net pay. A Wage Slip is then printed.





Variables


        Name             : String          { Name of employee


        HoursWorked : Decimal      {  Hours worked by employee


        RateOfPay     : Decimal      { Rate of Pay per hour


        Deductions     : Decimal      { Deductions 20% of Gross Pay


        GrossPay       : Decimal      { Hours Worked * RateOfPay


        NetPay           : Decimal      { Take home pay after deductions





Begin


       Clear screen


       Prompt "Name.....:"


       Input  Name 


       Prompt "Hours Worked.....:"


       Input  HoursWorked 


       Prompt "Rate of Pay.....:"


       Input RateOfPay





        Calculate GrossPay = HoursWorked * RateOfPay


        Calculate Deductions = GrossPay * (20 / 100)


        Calculate NetPay = GrossPay - Deductions





        Display   "Name..... ……….:", Name


        Display   "Hours Worked.....:", HoursWorked


        Display   "Rate of Pay.……..:", RateOfPay


        Display   “Gross Pay…….....:", GrossPay


        Display   "Deductions……....:", Deductions


        Display   "Net Pay.……….....:", NetPay





End








######## Insert Your Program Here ###########   











Algorithm: Calculate the average of a set of integer values Explanation: The user enters a set of integer values (ended by –1).  The average and  the highest & lowest values are displayed.


' Variables


        Number	: Integer      { user input


        Total 	: Integer      { accumulated Total


        Average 	: Decimal    {Average calculated =Total / Count


        Highest 	: Integer     {Highest value input by the user


        Lowest 	: Integer     {Lowest value input by the user


        Count 	: Integer     {count of numbers input


   Begin


        Set Highest = 0


        Set Lowest = 100


        Set Total = 0


        Set Average = 0





        Display  "Enter Integer values (-1 to exit)"


        Prompt  "Enter value...:"


        Input Number 


        While Number <> -1


            Count = Count + 1


            If Number > Highest Then


                Highest = Number


            End If


            If Number < Lowest Then


                Lowest = Number


            End If


            Total = Total + Number


            Prompt "Enter value...:"


            Input Number


        End While





        Calculate Average = Total / Count


        Display   "Total is ", Total


        Display  "Average is ", Average


        Display "Highest Value is ", Highest


        Display "Lowest Value is", Lowest


   End





######### Insert your program here. #########





###### Insert Your Algorithm Here #########








‘A program to input 5 Names and grades. The program then dislays the recorded Names and grades.








Sub Main()


        Dim Name(5) As String


        Dim Grade(5) As Char


        Dim x As Integer





        Console.Clear()


        Console.WriteLine("Program to input 5 Names & Grade")


        Console.WriteLine("Enter 5 names & grade.")


        For x = 1 To 5


            Console.Write("Enter Name {0}   :", x)


            Name(x) = Console.ReadLine()


            Console.Write("Enter Grade {0}   :", x)


            Grade(x) = Console.ReadLine()


        Next


        Console.WriteLine("The Grades recorded are.")


        For x = 1 To 5


            Console.WriteLine("{0,-15}{1,-15}", Name(x), Grade(x))


        Next


        Console.ReadKey()


    End Sub
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