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Selection & Iteration

What we will cover

1 Boolean expressions

2 The if statement

3 Compound & nested conditions

4 while & for loops

5 Nested iteration & run-time

x > 0?

yes no



Selection & Iteration
Iteration

while & for loops, in detail

FOR
count

i = 1 to N

body

a set number
of passes

WHILE

test

body
yes

no

test before
may run 0 times

REPEAT

body

testno yes

test after
runs at least once

The three loop types differ in where the condition is tested



Selection & Iteration
Iteration

Every for loop is a while loop

These two do identical work. Be able
to convert either way.
// for: init, condition, update
for (int i = 0; i < n; i++) {

sum += i;
}

// the same, written as a while
int i = 0;
while (i < n) {

sum += i;
i++;

}

Use for when you know the
count in advance, while when
you do not. Notice where the
three parts of the for header
land in the while version –
and that omitting i++ is ex-
actly what makes an infinite
loop .
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AP COMPUTER SCIENCE A • EXERCISE SHEET

2.7 while Loops

Name: Class: Date: Total: 9 marks

KEY WORDS while loop当型循环 • loop control variable循环控制变量 • infinite loop无限循环

Objective
Build the skills to answer exam questions on while loops.

You must be able to:

• write a while loop 当型循环 that repeats while its condition is true
• understand that the condition is tested before each pass
• update a loop control variable 循环控制变量 so the loop makes progress

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

while loop

int i = 0, sum = 0;
while (i < 3) { // tested before each pass

sum += i;
i++; // update, or the loop never ends

}

Progress toward stopping
The loop control variable must change so the condition eventually becomes false;
otherwise the loop runs forever (an infinite loop).

2 Practice
2.1 State when a while loop tests its condition. [1]

2.2 State what happens if the loop control variable is never updated. [1]
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2.3 Trace: int i = 0, sum = 0; while (i < 3) { sum += i; i++; }. State the fi-
nal sum. [2]

3 Exam-style questions
3.1 A while loop tests its condition [1]

A after each pass
B before each pass
C never
D only once at the end

3.2 A loop whose control variable never changes may become [1]

A a for loop
B an infinite loop
C a method
D a cast

3.3 int n = 1; while (n <= 4) { System.out.print(n); n++; }.

(a) State the output. [1]

(b) State the final value of n. [1]

(c) State when the condition is checked. [1]
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Solutions
Each answer shows the steps, then the result.

2.1

• before each pass through the loop

2.2

• the loop never stops (an infinite loop)

2.3

• 0 + 1 + 2 = 3

3.1 B

• before each pass.

3.2 B

• an infinite loop.

3.3

(a)

• 1234

(b)

• 5

(c)

• before each pass
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2.3 Trace: int i = 0, sum = 0; while (i < 3) { sum += i; i++; }. State the fi-
nal sum. [2]

3 Exam-style questions
3.1 A while loop tests its condition [1]

A after each pass
B before each pass
C never
D only once at the end

3.2 A loop whose control variable never changes may become [1]

A a for loop
B an infinite loop
C a method
D a cast

3.3 int n = 1; while (n <= 4) { System.out.print(n); n++; }.

(a) State the output. [1]

(b) State the final value of n. [1]

(c) State when the condition is checked. [1]
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Solutions
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Exercise 3.3 (a)

2.3 Trace: int i = 0, sum = 0; while (i < 3) { sum += i; i++; }. State the fi-
nal sum. [2]

3 Exam-style questions
3.1 A while loop tests its condition [1]

A after each pass
B before each pass
C never
D only once at the end

3.2 A loop whose control variable never changes may become [1]

A a for loop
B an infinite loop
C a method
D a cast

3.3 int n = 1; while (n <= 4) { System.out.print(n); n++; }.

(a) State the output. [1]

(b) State the final value of n. [1]

(c) State when the condition is checked. [1]
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Solutions
Each answer shows the steps, then the result.

2.1
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2.2
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Exercise 3.3 (b)

2.3 Trace: int i = 0, sum = 0; while (i < 3) { sum += i; i++; }. State the fi-
nal sum. [2]

3 Exam-style questions
3.1 A while loop tests its condition [1]

A after each pass
B before each pass
C never
D only once at the end

3.2 A loop whose control variable never changes may become [1]

A a for loop
B an infinite loop
C a method
D a cast

3.3 int n = 1; while (n <= 4) { System.out.print(n); n++; }.

(a) State the output. [1]

(b) State the final value of n. [1]

(c) State when the condition is checked. [1]
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Exercise 3.3 (b)
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Solutions
Each answer shows the steps, then the result.

2.1

• before each pass through the loop

2.2

• the loop never stops (an infinite loop)

2.3

• 0 + 1 + 2 = 3

3.1 B

• before each pass.

3.2 B

• an infinite loop.

3.3

(a)

• 1234

(b)

• 5

(c)

• before each pass
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Exercise 3.3 (c)

2.3 Trace: int i = 0, sum = 0; while (i < 3) { sum += i; i++; }. State the fi-
nal sum. [2]

3 Exam-style questions
3.1 A while loop tests its condition [1]

A after each pass
B before each pass
C never
D only once at the end

3.2 A loop whose control variable never changes may become [1]

A a for loop
B an infinite loop
C a method
D a cast

3.3 int n = 1; while (n <= 4) { System.out.print(n); n++; }.

(a) State the output. [1]

(b) State the final value of n. [1]

(c) State when the condition is checked. [1]
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Solutions
Each answer shows the steps, then the result.

2.1
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2.2
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