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3.8
Iteration

AP Computer Science Principles



Algorithms & Programming
Iteration & algorithms

Iteration & the three building blocks

Iteration repeats a block with a loop – beware the infinite loop . Every
algorithm is built from three structures:

Sequencing Selection Iteration

Express an algorithm as pseudocode , a flowchart , or natural language. Different
algorithms can give the same result .



A pre-condition (WHILE) loop tests before the body

WHILE
(pre-condition)

test?

body

exit

true

false

tested first ⇒ may
run zero times

REPEAT
(post-condition)

body

test? exittrue

false

tested last ⇒ runs
at least once

A pre-condition (WHILE) loop tests before the body, so it may run zero times
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AP COMPUTER SCIENCE PRINCIPLES • EXERCISE SHEET

3.8 Iteration

Name: Class: Date: Total: 9 marks

KEY WORDS iteration迭代 • infinite loop无限循环 • variable变量 • list列表 • string字符串

Objective
Build the skills to answer exam questions on iteration.

You must be able to:

• explain how iteration 迭代 repeats a block of code using a loop
• use a repeat loop to run a block a fixed number of times
• use a condition-controlled loop that continues until a condition is true
• identify and avoid an infinite loop 无限循环

1 Key knowledge and worked examples
Study these first. Each one shows the method for a question type used later.

Iteration
A loop repeats a block of code. A repeat loop runs a fixed number of times; an
until loop runs until a Boolean condition becomes true.

Infinite loops
A loop that never meets its stopping condition is an infinite loop – it never ends,
so avoid it.

Tracing
Follow the variables across iterations: start total at 0, repeat ”add 2” three times,
and total becomes 6.

2 Practice
2.1 State what iteration does. [1]
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2.2 A loop starts total at 0 and adds 5 each time, repeating 4 times. State the final
total. [2]

2.3 State what an infinite loop is. [1]

3 Exam-style questions
3.1 A loop that repeats a block a fixed number of times is a [1]

A conditional
B repeat loop
C variable
D list

3.2 A loop that never meets its stopping condition is [1]

A efficient
B an infinite loop
C a filter
D a substring

3.3 A counter starts at 1 and doubles each time, repeated 3 times (1 → 2 → 4 → 8).

(a) State the final value. [1]

(b) State how many times the block ran. [1]

(c) Name the general idea of repeating code. [1]
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Solutions
Each answer shows the steps, then the result.

2.1

• it repeats a block of code (using a loop)

2.2

• 0 + 5 + 5 + 5 + 5 = 20

2.3

• a loop that never meets its stopping condition, so it runs forever

3.1 B

• repeat loop.

3.2 B

• an infinite loop.

3.3

(a)

• 8

(b)

• 3 times

(c)

• iteration
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Exercise 3.3 (a)

2.2 A loop starts total at 0 and adds 5 each time, repeating 4 times. State the final
total. [2]

2.3 State what an infinite loop is. [1]

3 Exam-style questions
3.1 A loop that repeats a block a fixed number of times is a [1]

A conditional
B repeat loop
C variable
D list

3.2 A loop that never meets its stopping condition is [1]

A efficient
B an infinite loop
C a filter
D a substring

3.3 A counter starts at 1 and doubles each time, repeated 3 times (1 → 2 → 4 → 8).

(a) State the final value. [1]

(b) State how many times the block ran. [1]

(c) Name the general idea of repeating code. [1]
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Solutions
Each answer shows the steps, then the result.

2.1
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2.2

• 0 + 5 + 5 + 5 + 5 = 20

2.3

• a loop that never meets its stopping condition, so it runs forever
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Exercise 3.3 (b)

2.2 A loop starts total at 0 and adds 5 each time, repeating 4 times. State the final
total. [2]

2.3 State what an infinite loop is. [1]

3 Exam-style questions
3.1 A loop that repeats a block a fixed number of times is a [1]

A conditional
B repeat loop
C variable
D list

3.2 A loop that never meets its stopping condition is [1]

A efficient
B an infinite loop
C a filter
D a substring

3.3 A counter starts at 1 and doubles each time, repeated 3 times (1 → 2 → 4 → 8).

(a) State the final value. [1]

(b) State how many times the block ran. [1]

(c) Name the general idea of repeating code. [1]
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Exercise 3.3 (c)

2.2 A loop starts total at 0 and adds 5 each time, repeating 4 times. State the final
total. [2]

2.3 State what an infinite loop is. [1]

3 Exam-style questions
3.1 A loop that repeats a block a fixed number of times is a [1]

A conditional
B repeat loop
C variable
D list

3.2 A loop that never meets its stopping condition is [1]

A efficient
B an infinite loop
C a filter
D a substring

3.3 A counter starts at 1 and doubles each time, repeated 3 times (1 → 2 → 4 → 8).

(a) State the final value. [1]

(b) State how many times the block ran. [1]

(c) Name the general idea of repeating code. [1]
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