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Two Pseudocode examples with While loops
Problem:

Design an algorithm that will prompt for and receive prices of several items. After the last price is entered, the sentinel amount of –1 is entered. The algorithm should calculate the number of items purchased, total cost of the purchase before tax and with the tax of 7.5%, and display the results on the screen. 

A. Defining diagram:

	Input
	Processing
	Output

	price

(several prices)


	Prompt for prices 

Get all prices

Calculate num_items

Calculate total_cost

Calculate cost and tax

Display num_items
	num_items

cost

tax 

total_cost


B.  Solution algorithm:  (with a sentinel-controlled loop)

     Calculating_Cost

1 set num_items to zero, cost to zero    // this is a MUST.  Why?

2 prompt for price 


     //need to initialize price

get price



     //before checking it in WHILE


3 WHILE  price is NOT –1

4        cost = cost + price

//this accumulates all prices

5        add 1 to num_items

//keeps track of number or items  


6        prompt for price

  

 get price


//this will overwrite price with a new value
    

      ENDWHILE

7 tax = cost * 0.075

8 total_cost = cost +tax

9 display num_items, cost, tax, total_cost

      END

C. Desk Checking

Note: Even though the loop can repeat for long time, it is sufficient to check the algorithm with only two-three sets of data (depending on a problem). You are not going to have two explicit passes here, the “loop” will take care of the passes – just check your algorithm with two-three records (or two records + sentinel in this case).

input data:

	
	First amount
	Second amount
	Third amount

	price
	10
	2
	 -1


expected results:

num_items = 2

cost = 12

tax = 0.9

total_cost = 12.9

desk check table:

	Statement
	price
	num_items
	cost
	tax
	total_cost
	WHILE

	1
	
	0
	0
	
	
	

	2
	10
	
	
	
	
	

	3
	
	
	
	
	
	true

	4
	
	
	10
	
	
	

	5
	
	1
	
	
	
	

	6
	2
	
	
	
	
	

	3
	
	
	
	
	
	true

	4
	
	
	12
	
	
	

	5
	
	2
	
	
	
	

	6
	-1
	
	
	
	
	

	3
	
	
	
	
	
	false

	7
	
	
	
	0.9
	
	

	8
	
	
	
	
	12.9
	

	9
	
	yes
	yes
	yes
	yes
	


Problem:

Design an algorithm that will receive test scores (out of a 100) for the final exam. The first number entered will be a special number that will tell the program how many scores to expect.  You program should check for the validity of that number (it cannot be negative or zero).  You program should output the average score,  and a message “Good job” if the average score is above 70 and “You need to work harder” otherwise.

A.   Defining diagram:

	Input
	Processing
	Output

	num_scores

score (several scores)


	Prompt for num_scores

Get num_scores

Check for valid number

Prompt for all scores

Get all scores

Calculate avg_score

Display avg_score and corresponding message
	avg_score

error message

text message


B.  Solution algorithm: (with a counter-controlled loop)
Average_Score

1 set total_score to zero, count to zero      // why do we need count?
2 prompt for num_scores



get num_scores

3 IF num_scores <= zero THEN          

display “Invalid number of tests”

ELSE

4          WHILE  count  LESS THAN  num_scores     
5                 prompt for score

    get score

6                 total_score = total_score + score

7                 increment count by 1 

         ENDWHILE



 

8         avg_score = total_score / num_scores

9         display avg_score

10          IF avg_score > 70 THEN

   display “Good job”

         ELSE

               display “ You need to work harder”

         ENDIF

ENDIF

END

NOTE:  Please pay attention to the indentations and the way IF-ELSE –ENDIF and WHILE-ENDWHILE are lined up.  Since we do not use the braces in pseudocode – indentations are the only way to represent the logic and the flow of your algorithm. 

 C. Desk Checking

input data:

	Num_scores
	Score 1
	Score 2

	2
	90
	40


expected results:

avg_score = 65 , “You need to work harder”

desk check table:

	Statement
	num_scores
	score
	count
	total_score
	avg_score
	WHILE
	IF

	1
	
	
	0
	0
	
	
	

	2
	2
	
	
	
	
	
	

	3
	
	
	
	
	
	
	false

	4
	
	
	
	
	
	true
	

	5
	
	90
	
	
	
	
	

	6
	
	
	
	60
	
	
	

	7
	
	
	1
	
	
	
	

	4
	
	
	
	
	
	true
	

	5
	
	40
	
	
	
	
	

	6
	
	
	
	130
	
	
	

	7
	
	
	2
	
	
	
	

	4
	
	
	
	
	
	false
	

	8
	
	
	
	
	65
	
	

	9
	
	
	
	
	yes
	
	

	10
	
	
	
	
	
	
	false-

work harder
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