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Algorithms & Programming
Lists & searching

Lists & binary search

A list stores an ordered collection reached
by index (from 0); traverse it with a

loop.

Binary search halves the range
Binary search needs a
sorted list: check the mid-
dle , then keep only the half
that could hold the target. Each step
halves the range – 1000 items in
∼ 10 checks, not 1000.

Search algorithms trade work for speed



Algorithms & Programming
Lists & searching

A list holds many values in one variable

90 75 60 88 50
1 2 3 4 5index

scores

scores[2] is 75

A list holds many values in one variable, each found by its index



Algorithms & Programming
Lists & searching

Binary Search

A B C D E F G H I J K L M N O P Q R S T U VWX Y Z
low highmid

step 1 M < W, go right

A B C D E F G H I J K L M N O P Q R S T U VWX Y Z
low highmid

step 2 T < W, go right

A B C D E F G H I J K L M N O P Q R S T U VWX Y Z
low highmid

step 3 W = W, found

Binary search halves the range at each step (the list must be sorted)
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Exercises 2.1·2.3

AP COMPUTER SCIENCE PRINCIPLES • EXERCISE SHEET

3.10 Lists

Name: Class: Date: Total: 8 marks

KEY WORDS list列表 • elements元素 • index索引 • append追加 • string字符串

Objective
Build the skills to answer exam questions on lists.

You must be able to:

• explain how a list 列表 stores an ordered collection of elements 元素
• access or modify an element using its index 索引 position
• use iteration to traverse a list
• apply list operations such as append 追加, insert, and remove

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

List and index
A list stores an ordered collection of values under one name. Each element has an
index (position); here the first element is at index 1.

Operations
append (add to the end), insert (add at a position), remove (delete an element).

Traversing
Use iteration to visit and process every element. For scores = [8, 5, 9],
scores[1] is 8 and scores[3] is 9.

2 Practice
2.1 Define a list. [1]

2.2 For the list [4, 7, 2, 9], state the element at index 2. [1]
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2.3 Name one operation that changes a list’s contents. [1]

3 Exam-style questions
3.1 A list stores [1]

A one value only
B an ordered collection of values
C only text
D a single Boolean

3.2 To process every element of a list, you use [1]

A a filter only
B iteration
C a substring
D compression

3.3 A list names = ["Ana", "Ben", "Cara"] (index 1 is first).

(a) State names[1]. [1]

(b) State the length of the list. [1]

(c) Name the operation that adds "Dan" to the end. [1]
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Solutions
Each answer shows the steps, then the result.

2.1

• an ordered collection of values (elements) stored under one name

2.2

• 7

2.3

• any one of: append, insert, remove

3.1 B

• an ordered collection of values.

3.2 B

• iteration.

3.3

(a)

• "Ana"

(b)

• 3

(c)

• append
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2.3 Name one operation that changes a list’s contents. [1]

3 Exam-style questions
3.1 A list stores [1]

A one value only
B an ordered collection of values
C only text
D a single Boolean

3.2 To process every element of a list, you use [1]

A a filter only
B iteration
C a substring
D compression

3.3 A list names = ["Ana", "Ben", "Cara"] (index 1 is first).

(a) State names[1]. [1]

(b) State the length of the list. [1]

(c) Name the operation that adds "Dan" to the end. [1]
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Exercise 3.3 (a)

2.3 Name one operation that changes a list’s contents. [1]

3 Exam-style questions
3.1 A list stores [1]
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Exercise 3.3 (b)

2.3 Name one operation that changes a list’s contents. [1]

3 Exam-style questions
3.1 A list stores [1]

A one value only
B an ordered collection of values
C only text
D a single Boolean

3.2 To process every element of a list, you use [1]

A a filter only
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C a substring
D compression
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AP Computer Science Principles • 3.10 Lists 2

2.3 Name one operation that changes a list’s contents. [1]

3 Exam-style questions
3.1 A list stores [1]

A one value only
B an ordered collection of values
C only text
D a single Boolean

3.2 To process every element of a list, you use [1]

A a filter only
B iteration
C a substring
D compression

3.3 A list names = ["Ana", "Ben", "Cara"] (index 1 is first).

(a) State names[1]. [1]

(b) State the length of the list. [1]

(c) Name the operation that adds "Dan" to the end. [1]

AP Computer Science Principles • 3.10 Lists 2



AP Computer Science Principles

Exercise 3.3 (b)

2.3 Name one operation that changes a list’s contents. [1]

3 Exam-style questions
3.1 A list stores [1]

A one value only
B an ordered collection of values
C only text
D a single Boolean

3.2 To process every element of a list, you use [1]

A a filter only
B iteration
C a substring
D compression

3.3 A list names = ["Ana", "Ben", "Cara"] (index 1 is first).

(a) State names[1]. [1]

(b) State the length of the list. [1]

(c) Name the operation that adds "Dan" to the end. [1]

AP Computer Science Principles • 3.10 Lists 2

2.3 Name one operation that changes a list’s contents. [1]

3 Exam-style questions
3.1 A list stores [1]

A one value only
B an ordered collection of values
C only text
D a single Boolean

3.2 To process every element of a list, you use [1]

A a filter only
B iteration
C a substring
D compression

3.3 A list names = ["Ana", "Ben", "Cara"] (index 1 is first).

(a) State names[1]. [1]

(b) State the length of the list. [1]

(c) Name the operation that adds "Dan" to the end. [1]

AP Computer Science Principles • 3.10 Lists 2

Solutions
Each answer shows the steps, then the result.

2.1

• an ordered collection of values (elements) stored under one name

2.2

• 7

2.3

• any one of: append, insert, remove

3.1 B

• an ordered collection of values.

3.2 B

• iteration.

3.3

(a)

• "Ana"

(b)

• 3

(c)

• append

AP Computer Science Principles • 3.10 Lists 3



AP Computer Science Principles

Exercise 3.3 (c)

2.3 Name one operation that changes a list’s contents. [1]

3 Exam-style questions
3.1 A list stores [1]

A one value only
B an ordered collection of values
C only text
D a single Boolean

3.2 To process every element of a list, you use [1]
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(a) State names[1]. [1]

(b) State the length of the list. [1]
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