A permutation of a set of distinct elements is an ordered
sequence/arrangement of these elements.

Example: Three students A, B, C stand in line for picture tak-
ing.

An ordered arrangement of r elements out of n distinct ele-
ments is called an r-permutation. For example, in the previous
problem we counted 3-permuations of 3 distinct elements..
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What is P(5,3)? (Think of it as lining up 3 students from a
group of 5.)

Theorem 1: P(n,r)=nn—1)---(n—r+1),for 1 >r >
n,n > 0.
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Corollary: P(n,r) =n!/(n —r)!.

n' N(aD) (a2 oo (arR) (o5 /- )

-
-

(n-r). eSO SO ST

Example: How many ways are there to select three winners (first
place, second place, and third place) out of 100 people?

P(n,r) where N2t ang r=3

100!
P(MO/?) = /(}O”]cl"]@ on/

NS
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Problem 2: S ={a,b,c,d,e, f,g}.|S| = 7. How many permu-
ations of S are there?

Problem 2’: How many 3-permuations of S are there?

Example 7: How many ways can the letters A, B, C, D, E, F, G,
H be permuted to form 8-letter strings that contain the substring
ABC?
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Combinations: How many different committees of three stu-
dents can be formed from a group of 47 (Note that the order of

their selection does not matter here.) r/__\
oYY

L, ( ’) (o’m-ﬂwa B CD
1,5 ) ARD
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An r-combination of the elements of a set is an unordered
selection of r elements from the set.

(Votabon: ((n,r) of (?\)
,t/\/\ Cko'OSc f‘q

Theorem 2: (
( ~r)‘ r7
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Example 11: The number of 5-card poker hands from a standard

deck of 52 cards is:
¢!

SR —
> (41 c)‘ 5! 9 3.

What is the number of 47-card poker hands from a standard
deck of 52 cards?

66X L X
( > (o S

Corollary 2:

A\ _ [ n
r )\ nr F,N nnfesadive
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Problem 33: A department has 10 men and 15 women. How
many ways are there to form a committee of six if

1. There must be an equal number of men and women.

Nusk select 3 men  gpd 3 Women

‘/\/my( of Selchng mn; (130)
Way( o Selec img mmn:C\’>

)O/bJ(A(J' Rule: (

2. There must be more women than me)

U‘MS@L’ Wawn/ WV\ OW\ L'E‘om e reSst,

(“’) ( This will overcoun}
7 Could Comg Commii).
6::‘”"”3 10%" S, 1 g Won A8 chgn n Py
Y 7Y Found  C4D Chogen m
(’l,li(lr>('£> Tourd  Counled & GenAy
:‘;‘ la o Cv‘DmfIv |
(L)1 (L5 2w
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Problem 35: Count the number of strings that contain exactly
eight Os and ten 1s if every 0 must be followed by a 1.
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