ICS 101: Computer Programming in FORTRAN77

Spring Semester 2008 (Term-072)
LAB SECTION- 60

Lab 10: 1-D Arrays
Objective:

Learn how to declare, initialize and use one-dimensional arrays.

An array is a collection of two or more adjacent memory cells, called array elements that are associated with a particular symbolic name. Arrays are very useful tools to store related values together instead of declaring several variables for each value. 

To set up an array in memory, we must declare both the name of the array and the number of cells associated with it. 

The following declaration will instruct the compiler to allocate eight memory cells with the name x; these memory cells will be adjacent to each other. Each element may contain a value of type double.

double x(8);
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As you can see, the name of the array x points to the first element of the array.

We can define a constant for array size and use it whenever we declare an array.

REAL A(10)
To access the data stored in an array, we reference each individual element by specifying the array name and identifying the element desired.

A(1)

the value of the first element

A(4)

the value of the fourth element

A(8)

the value of the eighth element

NOTE: the indices of the elements start from 0 not from one. 

Array initialization:

We can initialize an array directly by specifying each cell value individually as follows:

A(1) = 7
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A(2) = 2

-

-

A(8) = 9

The array values is shown in figure.
Array Processing:

Elements of the array are dealt as normal variables, the only difference here is to specify the index desired. These statements are examples of using array elements:

Data reading into array 

Method 1:      
         INTEGER  A(100), K

           DO  77  K = 1, 100

               READ*, A(K)

77 CONTINUE

Method 2:      
INTEGER  A(100), K 

          READ*, (A(K), K = 1, 100)

Data Printing into array 

PRINT*, 'PRINTING ONE ARRAY ELEMENT PER LINE'

         DO 33 K = 1, 4

             PRINT*, X(K)

  33   CONTINUE 

Discussion:

The following problem will be discussed:

Write a program that displays a menu of options to the user and gets the user selection. The options should be:

1. Read the list of grades

2. Display the list of grades

3. Exit

Exercises:

Solve the following problems:

1- Write a program that declares an array of 5 real numbers. Use a loop to read 5 real numbers from user and fill the array. Then print the following on screen: 

a. All the elements of array

b. The average of all the numbers in the array

c. The numbers below average

d. The numbers above average.

2- Consider the following list of monthly rainfall in a city in millimeters:
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	11.5
	10.6
	9.8
	3.7
	8.5
	14.0
	18.5
	22.4
	27.6
	12.5
	12.0
	13.8


Declare an array with the above data.
It is desired to determine the months in which maximum and minimum rainfall occurred. Also find the average monthly rainfall and its standard deviation. Instead of actual names you can just print the number of month ranging from 1-12. No user input is required.

Note that:


 Where R is the average rainfall and ri   is the monthly rainfall. 

Evaluation:

Your grade will depend on your active participation and seriousness during the lab.
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