
Addition/Subtraction Principle
Addition Principle and Disjoint Unions
Definition: Two sets are said to be disjoint if X fl Y = ÿ. Similarly, a collection

X1, . . . , Xn of sets are said to be disjoint if any pair of them is disjoint.

Note that one can have 3 sets A, B, and C with A fl B fl C = ÿ but A, B, and

C are not disjoint.

Proposition: Let X1, X2, . . . , Xn be a disjoint collection of finite sets. Then

|X1 fi X2 fi · · · fi Xn| =

nÿ

i=1
|Xi|.

Proposition: Suppose that U µ X. Then |X ≠ U | = |X| ≠ |U |
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Examples
(Example 3.6) How many even 5 digit numbers are there for which:

• no digit is zero

• the digit 6 appears exactly once.
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we're only using 443,496,749
even means last digit

6 in 2 6 inPos3 is 2 4,6 or 8 fin poss6 in Pos 1 pos1,24 6 in POSY
pos2,34 Pos 314 e g 42,3 6
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Problem 3
(Problem 3 from section 3.3) Five cards are dealt from a 52-card deck and lined

up in a row. How many such lineups are there in which all five cards are the

same color (i.e. black or red)?
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26 red
26 black

Total Number
Where all are red i 26 a position I 26.252423.2221

25242322 sane fall
where all are black black

total 2 2625.2423.22 21



Problem 9
(Problem 9 from Section 3.3) Consider “words” of length 6 made from the letters

A, B, C, D, E, F, G, H. How many such words are possible if each letter can

occur at most one time, and the word must contain two consecutive vowels?
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WORD CONTAINS A E
OR
CONTAINES EA

How many words oflength6 contain AE
and theletters

chosenfrom B CD F GH eachonlyoccurring once

6 5 4 3 grouphas 6.5.43
Ees

elements

6.5.43
G S 4.3I

E
E E.EE s

5 b s 4 3

Same thing with EA same count

Final 2 S 6 S 4 3


