Contents

Preface
1 Introduction
2 Addition and Multiplication Principles

2.1 Counting Principles Explained . . . . . . . . . . ...
2.2 Using the Addition Principle . . . . . . . . ... ...
2.3 Using the Multiplication Principle . . . . . . . . . ..
2.4 Catches, Catches and Catches . . . . . . . ... ...
2.5 Factorial . . . . . .. ...
2.6 Practice . . . . . ...

Combination and Permutation

3.1 Does Order Matter? . . . . . . . ... .. ... ...
3.2 The Formulas . . . . .. . ... ... ... ... ...
3.3 Catches Again . . . . . .. ... ... ... ...
3.4 Practice . . . . .. ...

Inclusion-Exclusion Principle (Venn Diagram)

4.1 Set Explained . . . . . . .. ... ...
4.2 Venn Diagram . . . . . . . . . .. ... ...
4.3 Inclusion-Exclusion Principle . . . . . . ... ... ..
4.4 Counting Numbers . . . . . . . ... ... ... ...
4.5 Practice . . . . . ...

Manual Counting

5.1 When to Count Manually . . . ... ... ... ...
5.2 Systematic Counting . . . . . . . . ... ... ....
5.3 Tree Analysis . . . . . . . . ... ... ... ...,
5.4 Hybrid Question . . . . . . ... ... ...
5.5 Practice . . . . . ...

Counting Techniques and Patterns
6.1 Count likea Pro . . ... ... ... .. ... ....

iii



CONTENTS

6.2 Complementary Counting (Count the Opposite) . . .
6.3 Lattice . . . . . . . ...
6.4 Bundling. ... ... ... ... ... ...
6.5 Circle / Round Table . . . . .. ... ... ... ...
6.6 Permutation of Combination . . . . . . . . . ... ..
6.7 Combination of Combination. . . . . . .. .. . ...
6.8 Different Balls in Different Boxes . . . . . . ... ..
6.9 Derangement . . . . .. ... ... ... ..
6.10 Mapping . . . . . . . . . . ..o
6.11 Symmetry . . . . . . ...
6.12 Cut the Rope . . . . . . ... .. ... ... .....
6.13 Knivesand Balls . . . . ... ... .. ... .....
6.14 Generating Function . . . . .. ... ... ... ...
6.15 Modeling . . . . . . . .. ... ... ... ...
6.16 Shortcut . . . . . . . ... ...
6.17 Practice . . . . . . . . ...

7 Elementary Probability
7.1 Probability Defined . . . . . . ... ...
7.2 Independent and Exclusive Events . . . . . . . .. ..
7.3 Probability Tree Diagram . . . . . . ... ... ...
7.4 Geometric Probability . . . . ... ... ... ... .
7.5 Practice . . . . ...

Appendices

A Solutions
A1l Chapter1 . . . . . . . . ...
A2 Chapter 2 . . . . . . . ..
A3 Chapter 8 . . . . . . .
A4 Chapter 4 . . . . . . .
A5 Chapter 5 . . . . . . . .
A.6 Chapter 6 . . . . . . . . . ... ..
AT Chapter 7 . . . . . . .

B Estimate 7

ii

o6
o8
60
63
65
67
69
70
72
74
77
79
80
83
85
87

91
91
92
97
101
106

111

113
114
115
122
125
129
134
141

151



