Section 3.2 A Fundamental Principle of Counting
Math 141

Main ideas

Recall: x ESUTmeans x €S or x €T (or both) while x ESNTmeans x €S and x €T

Number of elementsin set S n(S)
Mutually exclusive SNT=0@;thatis,n(SNT)=0

Inclusion-exclusion Principle n(SUT)=n(S)+n(T)=n(SNT) NSUT)=n(S)+n(T) if n(SNT)=0
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DeMorgan’slaws (SUT) =5 NT, (RUSUT)=R NS NT, etc.
(SAT)=8uUT, (RNSNT)=RUSUT, etc.
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Problems Recall that\n(SU T) =n(S) +n(T)=n(SNT).

1. Find n(SUT) given ~ 2. Find n(S N T) given 3. Find n(S) given that
that n(S) =5, n(T) =5, thatn(S)=7,n(T)=8 nT)=7Z,n(ST)=5
andn(SNT)=2. andn(SuUT)=13. andn(SUT) =13.
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4. Draw Venn Diagrams that correspond to the following:
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5. Give set theoretic expressions that describe each of the following Venn Diagrams:

4/ (b) %/// / 4 (c)
, Y
/NS

-T——/

(snT)U(s'NnT’)

ns’)

@ [R w‘/@ (@ | R S G
2%
T T T
(rAsATYVU ®RngnT) (RUS)N T (RoT) U (T
6. If n(ST)=n(s): @ : If n(SUT)=n(s): ‘
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7. Inclusion-exclusion principle for three sets: R
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