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Advanced Math 3200 Chapter 11: Permutations, Combinations, and the Binomial Theorem

Your Turn

a) How many different 5-digit numbers can you make by arranging all of the digits of 17 171?

b) In how many different ways can you walk from A to B A
in a three by five rectangular grid if you must move
only down or to the right?

Solution
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Example 4
Permutations with Constraints
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Five people (A#B, C, D, E) are seated on a bench. In how many ways can they be arranged if:

a) E is seated in the middle?
b) A and B must be seated together?
¢) A and B cannot be together?

Solution
{Seat 1) (Seat 2) (Seat 3) (Seat 4) (Seat 5)
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Advanced Math 3200 Chapter 11: Permutations, Combinations, and the Binomial Theorem

Your Turn

How many ways can one French poster, two mathematics posters, and three science posters be

arranged in a row on a wall if: (0 hw

a) the two mathematics posters must be together on an end?
b) the three science posters must be together?

¢) the three science posters cannot all be together? l . l - q (0
Solution AZ) 1 M M ( L‘t — (Q D L{
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Example 53
Arrangements Requiring Cases

To solve some problems, you must count the different arrangements in cases. For example,
you might need to determine the number of arrangements of fauegirls and three boys in a

row of seven seats if the gnds of the rows must i le or both_male.

Case 1: Girls on Ends of Rows Arrangements

(Seat 1) (Seat 2) (Seat 3) (Seat 4) (Seat 5) (Seat 6) (Seat 7)

AP <

Case 2: Boys on Ends of Rows

(Seat 1) (Seat 2) (Seat 3) (Seat 4) (Seat 6) (Seat 7)

L AAA

, =130
Total number of arrangements = Case 1 + Case 2 = 1 qu '+ /l QO

= Jlb0
4[ 7 ]7
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Advanced Math 3200 Chapter 11: Permutations, Combinations, and the Binomial Theorem

Example 5b - _
Using Cases to Determine Permut’au;»( 2, 9 lu

How many different 3-digit even-aumbers greater than 300 can you make using the digits
1.2, 3,4, 5, and 62 No digits.are repeated.

. L -
Solution hu; *‘ b(dj\s ?ﬁkg b

When determining the number of permutations for a situation in which there are réstrl&ior!s,
you must first address the choices with the restrictions.

Case 1: Numbers That Are Even and Start Witb} or5
=

2] [4][3] = Y ways
Case 2: Numbers That Are Even and Start With 4 or 6

21- 14112 =1l
A ,rv\O“”:)s

one even
Your T AR
our iturn w“\ ﬁi ka\ \‘\5
How many 4.digif-add-numbers can you make using the digits1io7 if the numbers must be less
than 6000? No digits are repeated. ' z ) g‘ rt -,

Solution

Case 1: Numbers That AreMand StartWith[ I A ’ 5
3] [51[H][3] 180 wens

Case 2: Numbers That Are OAA and Start With a ] L‘

2[5} [9]-[y] =160
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