
Permutations with restrictions
Lecture 18

(Brualdi Ch. 6.4,6.5)

Friday, October 16th

General case

Given an n× n chessboard with forbidden positions. For 0 6 i 6 n let ri =

# ways to place i non-attacking rooks in the forbidden positions. Then by

inclusion/exclusion formula # ways to place n non-attacking rooks on

chessboard not in forbidden positions is equal

n∑
i=0

ri · (n− i)! · (−1)i.

Example: Find # ways to place 5 non-attacking rooks on chessboard:

× ×
×

× ×
× ×
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Example: Find the number of permutations a1a2a3a4a5a6 of

{1, 2, 3, 4, 5, 6} such that

a1,a2 6∈ {1, 2} a3,a4 6∈ {3, 4} a5,a6 6∈ {5, 6}.
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Example: A Carousel has eight seats, each representing a di�erent animal. 8

children are seated on the carousel facing inward, so that each child looks at

another child's front. In how many ways can children change seats so each

faces a di�erent child?
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Example: Let Qn = # ways to put n non-attacking rooks on n× n
chessboard with forbidden positions

(i, i+ 1) 1 6 i 6 n− 1.

For n = 6 we have

×
×
×
×
×

But we can permute the rows/columns of the chessboard. It will be easier if we

permute rows of chessboard

1→ 2→ 3→ . . .→ n→ 1

Forbidden positions become

(i, i) 2 6 i 6 n

For n = 6 we have

×
×
×
×
×


