Two Counting Principles

September 8, 2008

Addition Principle. Let 5,55, ... S, be pairwise disjoint subsets of a finite set S.
IfS=SUSU---US, then

|S| = |S1| + |Se| + -+ - + |Sk|-

Multiplication Principle. Let Si,.55,...S; be finite sets and let the set S be
S =51 x5 X+ x 98y, then

S| = IS1] X [Sa] x -+ x [ Syl
1. Determine the number of positive integers that are factors of the number 32.53.72-11.
2. How many two-digit numbers have distinct and nonzero digits?
3. How many odd numbers between 1000 and 9999 have distinct digits?

4. In how many ways to make a basket of fruit from 6 oranges, 7 apples, and 8 bananas
so that the basket contains at least two apples and one banana?

5. How many integers between 0 and 10,000 have exactly one digit equal to 57
6. How many distinct 5-digit numerals can be constructed out of the digits 1,1, 1,6, 87

7. Determine the largest power of 10 that is a factor of 50!

General Ideas about Counting:

1. Count the number of ordered arrangements or ordered selections of objects

(a) without repetition,

(b) with repetition allowed.
2. Count the number of unordered arrangements or unordered selections of objects

(a) without repetition,

(b) with repetition allowed.



A multiset M is a collection whose members need not be distinct. For instance, the
collection

M = {a,a,b,b,c,d,d,d,f,g,g,g}
is a multiset; and sometimes it is convenient to write
M = {2a,2b,1c¢,3d,1f,3¢g}

A multiset M over a set S can be viewed as a function v : S — N from S to the set
N of nonnegative integers.



