Dean Magnusson


Week 7
Page 100 Problem #4

Construct a solution algorithm for the following programming problem. Your solution should contain:  A defining diagram, a list of control structures required, a Psuedocode algorithm and a desk check of the algorithm as well as a flow chart.

#4.  
Design an algorithm that will prompt for and receive up to 20 integers from an operator of a terminal and display to the screen the average of the integers.  The operator is to input a sentinel of 999 after the required number of integers (up to 20) has been answered.

Defining Diagram

	Input
	Processing
	Output

	20_integer_values
	Prompt for integers
	20_integer_values

	sentinel_999
	Get integers
	

	
	Compute average
	

	
	Display integer average
	


Control structures required

· An array of integer values, i.e. numbers.

· A DOWHILE loop to calculate the average of integers.

· A sentinel value of 999 will be used to mark the last element of the array, both in the initializing the file of data items and in the array itself. The sentinel record will indicate the end of input records during initial process of and the last element of the array during further processing.  The algorithm for loading values into an array of variable size must include a check to ensure that no attempt is made to load more entries into the array than there are elements.

· A DO loop to calculate the average of the integers.

The processing will terminate when either the sentinel record has been read or the array is full.  An error message will be printed if there are more input data items than there are elements in the array.
Solution Algorithm

Read_integer_valuses_into_variable_array


Set max_numelements to required value


Set inex to zero


Read first input value

DOWHILE (input value NOT = 999) AND (index <max_num_elements)




Index = index + 1



Array (index) = input value



Read next input value


ENDDO


IF index < max_num_elements THEN index = index +1



Array (index) = 999


ELSE


Print ‘Array size to small’


ENDIF



Integer_average = integer_tatal / 20


DO index = 1 to 20


ENDDO


Display integer_average

END
Desk Checking

Two valid numbers should be sufficient to test the algorithm for correctness.  It is not necessary to check the DOWHILE loop construct for all 20 numbers.

	First data set
	Second data set

	8
	12


(i)  Input Data

 integers

(ii) Expected Results

       average
	Fist data set
	Second data set

	4
	10


(iii) Desk Check Table

	statement
	Integer_count
	DO
	Average
	DOWHILE statement executed?

	First pass
	
	
	
	

	
	
	
	
	

	read
	integer
	
	
	integer

	DOWHILE
	8
	Set to index
	
	

	compute
	
	
	4
	

	print
	yes
	
	
	

	
	
	
	
	

	Second pass
	
	
	
	

	
	
	
	
	

	read
	Read next integer
	
	
	integer

	DOWHILE
	12
	Index + 1
	
	

	compute
	
	
	10
	

	print
	yes
	
	
	


Desk checking the algorithm with the two input test cases indicate that the expected results have been achieved.

A requirement of counted repetition loops is the exact number of input data items needs to be known before the algorithm can be written.

Flowchart to Get and Print 20 integers and averages

Using a Control structure with a DOWHILE statement to receive an array of integer values, and a sentinel statement with a DO loop to calculate  the average of integers.



The colored lines of the flowchart below have significance.





The flow of the logic for a true statement is blue.  





The flow of the logic if a false statement is red.





start





Set max_elements to required 





Set index to zero





Read first integer value value





Integer_number NOT = 999?





Index = index + 1








Calculate average





Array (index) = integer value





Read next integer value





Total_integer NOT = 0?





Calculate average





Print average





stop





T





F





F





Print value








