
Combinations
Counting Subsets
Our next problem is counting subsets of a given size chosen from a set of a given
size.

Question: How many di�erent k element subsets does a set with n elements
have?
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Theorem on counting subsets
Proposition: The number of k element subsets of a set with n elements is called!n

k

"
. This number is read “n choose k” and it is called a “binomial coe�cient”.

The formula for
!n

k

"
is: 3

n

k

4
= n!

(n ≠ k)!k!

Proof: First we give the book’s proof.
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Proof: now we give a proof by strong induction.

3

4 of Kelementsubsetsof a set with
n elements Ya NI

c K k

First consider n L Ou set has 1 element

E i f isonly 0 elementsubset

f I set itself is only
1 element

4
subset

We assure now that if X has n l or fewerelements

and K En i then of subsetswith K elements

from our set X with n i elements is

E c
K Cn l K

Suppose X has n elements

Pick an element a c X

split the K element subsets of X
into two clauses
Clause aft YE X 141 K
Class 2 a EY TEX 141 4

Claus I Y consis of a and K 1 other elementsofX Those are chosenfrom X a

Yi Eat osx Ea's
with K 1 elements

YE TI
Krs 2 Y consistsof K elementschosen from X

a

ofpossible Y YI
a EI



Caitlin in in

Cn D

Fi n Ch i KI K

I cn M
Y tn klcnhl.cnKJ K Ch K K

Cn l h
Cn D Cktn n

n KI K h K k



Examples
Problem 2, page 89: If a set has 100 elements, how many subsets of A have 5
elements? How many have 10 elements? How many have 99 elements?

4

A
100 too 9.89796

Effi E sis
10.33 9897.24
10.33 98.9224

Y Ygo
Coo 9998 97.96gs 97239291
go.gr s.t3 2

Yao I too



Problem 5, page 89: How many 16 digit binary strings contain exactly seven
1’s?
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Problem 11, page 89: How many positive 10 digit integers contain no zeros
and exactly three 6’s?
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Problem 19, page 89: A 5-card poker hand is called a flush if all cards are
the same suit. How many di�erent flushes are there?
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