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AP Computer Science Principles



Algorithms & Programming

What we will cover

1 Variables & data

2 Logic & conditionals

3 Iteration & algorithms

4 Lists & searching

5 Procedures & libraries

6 Randomness & limits

total

← 16



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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Exercises 2.1·2.3

AP COMPUTER SCIENCE PRINCIPLES • EXERCISE SHEET

3.7 Nested Conditionals

Name: Class: Date: Total: 8 marks

KEY WORDS nested conditional嵌套条件 • string字符串 • variable变量

Objective
Build the skills to answer exam questions on nested conditionals.

You must be able to:

• explain how a nested conditional 嵌套条件 places one conditional inside another
• use nested conditionals to select among three or more outcomes
• describe how an else-if structure tests conditions in sequence
• trace the path of execution for given inputs

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

Nested conditionals
A nested conditional is a conditional inside another. An else-if structure tests
conditions in sequence, taking the first one that is true.

Choosing among many outcomes
if score >= 90: "A" else if score >= 80: "B" else: "C" selects one of
three grades.

Tracing
Follow the tests in order and stop at the first true branch.

2 Practice
2.1 State what a nested conditional is. [1]

2.2 State what an else-if structure does. [1]
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2.3 For if s >= 90: "A" else if s >= 80: "B" else: "C", state the grade when
s is 85. [1]

3 Exam-style questions
3.1 A nested conditional is [1]

A a loop
B a conditional inside another conditional
C a variable
D a string

3.2 An else-if structure is used to select among [1]

A one outcome
B exactly two outcomes
C three or more outcomes
D no outcomes

3.3 A program runs: if m >= 50: (if m >= 75: print "distinction" else: print
"pass") else: print "fail".

(a) State the output when m is 80. [1]

(b) State the output when m is 60. [1]

(c) State the output when m is 40. [1]

AP Computer Science Principles • 3.7 Nested Conditionals 2
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Solutions
Each answer shows the steps, then the result.

2.1

• a conditional statement placed inside another conditional

2.2

• it tests conditions in sequence and runs the first true one

2.3

• B (85 < 90 but 85 ≥ 80)

3.1 B

• a conditional inside another conditional.

3.2 C

• three or more outcomes.

3.3

(a)

• distinction

(b)

• pass

(c)

• fail
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Exercise 3.3 (a)

2.3 For if s >= 90: "A" else if s >= 80: "B" else: "C", state the grade when
s is 85. [1]
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Exercise 3.3 (b)

2.3 For if s >= 90: "A" else if s >= 80: "B" else: "C", state the grade when
s is 85. [1]

3 Exam-style questions
3.1 A nested conditional is [1]

A a loop
B a conditional inside another conditional
C a variable
D a string

3.2 An else-if structure is used to select among [1]

A one outcome
B exactly two outcomes
C three or more outcomes
D no outcomes

3.3 A program runs: if m >= 50: (if m >= 75: print "distinction" else: print
"pass") else: print "fail".

(a) State the output when m is 80. [1]

(b) State the output when m is 60. [1]

(c) State the output when m is 40. [1]
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Exercise 3.3 (b)
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C three or more outcomes
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2.3
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Exercise 3.3 (c)

2.3 For if s >= 90: "A" else if s >= 80: "B" else: "C", state the grade when
s is 85. [1]

3 Exam-style questions
3.1 A nested conditional is [1]

A a loop
B a conditional inside another conditional
C a variable
D a string

3.2 An else-if structure is used to select among [1]

A one outcome
B exactly two outcomes
C three or more outcomes
D no outcomes

3.3 A program runs: if m >= 50: (if m >= 75: print "distinction" else: print
"pass") else: print "fail".

(a) State the output when m is 80. [1]

(b) State the output when m is 60. [1]

(c) State the output when m is 40. [1]
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