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Algorithms & Programming
Variables & data

Variables, expressions & strings
Variable
a named box;

assignment ←

Expressions
×÷ before +−:
2+3×4 = 14

Strings
ordered charac-

ters; index from 0

Data abstraction groups many values under one name – a list –
so the same code works for any amount of data.

Programs use variables, expressions, and control flow



Algorithms & Programming
Randomness & limits

The vocabulary this unit is built from
operators +, -, *, /, and MOD – the remainder of a division:

17 MOD 5 is 2

concatenation joining strings end to end

conditional (selection) choosing a path; a nested conditional puts
one inside another

iteration a loop – repeating a block

a procedure (function) a named block, reusable and testable on its own

RANDOM(a, b) returns a random integer from a to b inclusive, letting a
program produce unpredictable results

Efficiency is how much time or memory an algorithm needs as its input grows. A
reasonable-time algorithm’s work grows like a polynomial of the input size.



Algorithms & Programming
Recap

Check yourself

1
Binary search on 1,000 items: about how
many steps?

2
What must be true of the list before bi-
nary search works?

3
Name the three building blocks of any
algorithm.

4 What makes a problem undecidable?

number of elements, n

ru
nn

in
g 

tim
e

bubble sort
O(n2)

insertion sort
O(n2)

quick sort
O(nlog n)

for large n: O(nlog n) (quick/merge) beats O(n2)
(bubble/insertion)

Answers 1. about 10 (log2 1000) 2. it must be sorted 3. sequencing, selection,
iteration 4. no algorithm can solve it for every input
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AP COMPUTER SCIENCE PRINCIPLES • EXERCISE SHEET

3.4 Strings

Name: Class: Date: Total: 8 marks

KEY WORDS string字符串 • length长度 • concatenation拼接 • substring子串
• assignment赋值

Objective
Build the skills to answer exam questions on strings.

You must be able to:

• explain how a string 字符串 is an ordered sequence of characters
• use concatenation 拼接 to join strings
• find the length 长度 of a string
• extract a substring 子串 or a single character

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

Strings
A string is an ordered sequence of characters used to store text, e.g. "hello".

Concatenation and length
Concatenation joins strings: "foot" + "ball" gives "football". The length is
the number of characters: length("cat") is 3.

Substrings
You can extract a substring or an individual character from within a string, and use
these operations to process user input such as names.

2 Practice
2.1 Define a string. [1]

2.2 State the result of concatenating "sun" and "flower". [1]
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2.3 State the length of the string "data". [1]

3 Exam-style questions
3.1 Joining two strings into one is called [1]

A iteration
B concatenation
C compression
D assignment

3.2 The length of the string "hello" is [1]

A 4

B 5

C 6

D 1

3.3 A program greets a user by name.

(a) State the result of concatenating "Hi, " and "Ana". [1]

(b) State the length of "Ana". [1]

(c) State the data type used to store a name. [1]
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Solutions
Each answer shows the steps, then the result.

2.1

• an ordered sequence of characters used to store text

2.2

• "sunflower"

2.3

• 4

3.1 B

• concatenation.

3.2 B

• 5.

3.3

(a)

• "Hi, Ana"

(b)

• 3

(c)

• a string
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2.3 State the length of the string "data". [1]

3 Exam-style questions
3.1 Joining two strings into one is called [1]

A iteration
B concatenation
C compression
D assignment
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Exercise 3.3 (a)
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Exercise 3.3 (b)

2.3 State the length of the string "data". [1]

3 Exam-style questions
3.1 Joining two strings into one is called [1]

A iteration
B concatenation
C compression
D assignment

3.2 The length of the string "hello" is [1]

A 4

B 5

C 6

D 1
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Exercise 3.3 (c)

2.3 State the length of the string "data". [1]

3 Exam-style questions
3.1 Joining two strings into one is called [1]
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B concatenation
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