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1.1 Introduction
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189 game of chance

+  Heads or tails / red or black / pass or fail
1.2 Combinatorial Methods

Y The basic principle of counting / the counting rule for compound events | the rule for

the multiplication of choices



Theorem 1.1 If &n operation consists of two steps, of which the first can be made in n ways and for

pach of tese the second can b made n n2 ways, then the whole operation can be in ninZ ways

' Operation = any kind of procedure, process, method of selections

' Qutcomes = (xij)
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Theorem 1.2 I an operation consists of k steps, of which the first can be done In n1 ways, for
each of these the second step can be done in n2 ways, for each of the first two the third step can

be done in n3 ways, and so forth then the whole operation can be done in n1nZ...nk ways.
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Theorem 1.3 The number of permutations of n distinct objects is n! .
0! (called n factorial) = nx(n-1)x(n-2)...1

S0, 11=1,0=1
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Theorem 1.4 The number of permutations of n distinct objects taken r at a time is

nPr = on(n-1)n-2). ... (n-r+1) or In factorial notation,
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Theorem 1.5 The number of parmutation of n distinct objects amanged in a circle Is
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Theorem 1.6 The number of permutation of n objects of which n1 are of one kind,

n2 are of a second kind,..., nk are of kth kind and n1+n2+n3...nk=n, is
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Theorem 1.7 The number of combination of r objects selected from a set of a

distinct objects is

forr=0,1,2,...n
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Theorem 1.8 The number of ways of partfioning & set of n clsfinct odjects nio k sUbsets with n

o0ject n e first subset, n2 objects n e seeond sUose,...,and nk obieets in he kih sbse, s
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Proof. First we note that there are (

) ways to form the first subset. For
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each of these there are ( ) ways to form the second subset, for each first
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and second subset there are ( ) ways to form the third subset, and
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so forth. Hence, by Theorem 1.2 it follows that
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1.3 BINOMIAL COEFFICIENTS

(x+y)?=E+y)x+y)E+y) = xxx +xxy +xyx + 29y + yax +yxy +yyx + vy

= 2343 eyl 498

Theorem 1.9

for any positive integer n

Theorem 1.10 For any positive integers nand r =0,1,2...n

(-2




Example 1.19 -1.21

Theorem 1.11 and Proof

Theorem 1.12 and Proof
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Exercise 1, 3, 7. 20, 29,35



