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Objectives

• Include the repetition structure in pseudocode
• Include the repetition structure in a flowchart
• Code a pretest loop using the C++ while statement
• Initialize and update counters and accumulators
• Code a pretest loop using the C++ for statement
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Concept Lesson

• Using the Repetition Structure
• Pretest Loops
• Using the while Statement to Code a Pretest 

Loop
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Concept Lesson (continued)

• Using Counters and Accumulators
• Counter-Controlled Pretest Loops
• Using the for Statement to Code a Pretest Loop
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Using the Repetition Structure

• Repetition structure repeatedly processes (a) 
program instruction(s) until a condition is met
– Also called loop
– Pretest loop (also called top-driven)

• Condition evaluated before instructions are processed
– Instructions may never be processed

– Posttest loop (also called bottom-driven)
• Condition evaluated after instructions are processed

– Instructions within loop are always processed

Most common type
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Pretest Loops

• Not every problem requires a loop in its solution
• Most loops have a condition and a body

– Loop condition determines the number of times 
instructions within loop are processed

• In pretest loops, condition appears at the beginning
• Must result in true or false value only



Pretest Loops (continued)
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Pretest Loops (continued)



An Introduction to Programming with C++, Fifth Edition 9

Pretest Loops (continued)



An Introduction to Programming with C++, Fifth Edition 10

Flowcharting a Pretest Loop
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Flowcharting a Pretest Loop (continued)
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Using the while Statement to Code a 
Pretest Loop
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Using the while Statement to Code a 
Pretest Loop (continued)
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Pretest Loop Example –
O’Donnell Incorporated Program
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Forgetting this 
statement turns loop 
into an endless or 
infinite loop

Pretest Loop Example – O’Donnell 
Incorporated Program (continued)
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Pretest Loop Example – O’Donnell 
Incorporated Program (continued)
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Using Counters and Accumulators

• Counter: variable used for counting something
– E.g., number of employees paid in a week

• Accumulator: variable used for accumulating
– E.g., total dollar amount of a week’s payroll

• Initializing: assigning a beginning value to counter 
or accumulator
– Typically zero

• Updating (incrementing): adding a number to 
counter or accumulator
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Counter and Accumulator Examples –
Sales Express Program
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Counter and Accumulator Examples –
Sales Express Program (continued)
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Counter and Accumulator Examples –
Sales Express Program (continued)
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Counter and Accumulator Examples –
Sales Express Program (continued)
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Counter-Controlled Pretest Loops

• In previous programs, user controls loop 
termination by entering a sentinel value

• Program can also control the termination of loop
– Typically, done using a counter

• Counter-controlled loop
• Example: Jasper Music Company program
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Counter-Controlled Loop Example –
Jasper Music Company Program
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Counter-Controlled Loop Example – Jasper 
Music Company Program (continued)
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Counter-Controlled Loop Example –
Jasper Music Company Program 

(continued)
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Using the for Statement to Code a 
Pretest Loop
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Using the for Statement to Code a 
Pretest Loop (continued)
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Using the for Statement to Code a 
Pretest Loop (continued)
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for Statement Example 1 –
Holmes Supply Program
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for Statement Example 1 –
Holmes Supply Program (continued)
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for Statement Example 1 –
Holmes Supply Program (continued)
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for Statement Example 2 –
Colfax Sales Program
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for Statement Example 2 –
Colfax Sales Program (continued)
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for Statement Example 2 –
Colfax Sales Program (continued)
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for Statement Example 3 –
Morgan Company Program
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for Statement Example 3 –
Morgan Company Program 

(continued)
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for Statement Example 3 –
Morgan Company Program 

(continued)
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Summary

• Use repetition structure (loop) to repeatedly process 
program instruction(s) until condition is met
– Pretest or posttest
– Flowchart symbol is repetition/selection diamond

• Most loops have a condition and a body
• Sentinel value may be entered by user to end loop
• Priming read: input instruction above a pretest loop
• Counters and accumulators within loops used to 

calculate subtotals, totals, and averages
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Application Lesson: Using the 
Repetition Structure in a C++ Program
• Lab 7.1: Stop and Analyze
• Lab 7.2

– Create, test and verify the Professor Krelina program
• Lab 7.3

– Modify the program created in Lab 7.2
• Should allow user to enter four project scores and two 

test scores only

• Lab 7.4: Desk-Check Lab
• Lab 7.5: Debugging Lab
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