LECTURE 31: PRINCIPLE OF INCLUSION-EXCLUSION AND
COMBINATORIAL PROOFS

Date: November 18, 2019.

Principle of Inclusion-Exclusion.
e For any sets A, B, |AUB|=|A| + |B| - |AN B|
e For any sets A, B,C, |AUBUC| = |A|+|B|+|C|-|ANB|-|[ANC|—-|BNC|+|ANnBNC|.
e More generally, for any sets 51,52, ... 5,
Jsil= >, " si
i=1 OAIC{1,...n} i€l

Problem 1. In how many permutations of the set {0,1,2,...9} do either 4 and 2, 0 and 4 or 6 and 0 appear
consecutively?

Problem 2. Suppose we have 4 distinct letters to be placed in 4 different pre-addressed envelopes. How
many ways can we place letters in envelopes so that no letter is placed in the right envelope?



Problem 3. (}) = (Zj) + (";1

Problem 4. 2" = Z?:o (”)

9

Problem 5. Z?:k (llc) = (Zﬁ)



