
06-Jan-22

1

1,

Mustafa Jarrar: Lecture Notes in Discrete Mathematics.
Birzeit University, Palestine, 2015

mjarrar©2015

Counting

9.1 Basics of Probability and Counting

9.2 Possibility Trees and the Multiplication Rule 

9.3 Counting Elements of Disjoint Sets: Addition Rule 

9.5 Counting Subsets of a Set: Combinations 
9.6 r-Combinations with Repetition Allowed 
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Watch this lecture 
and download the slides

http://jarrar-courses.blogspot.com/2014/03/discrete-mathematics-course.html
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9.5 Counting Subsets of a Set: Combinations

In this lecture:

 Part 1: Permutation versus Combinations

 Part 2: How to Calculate Combinations

 Part 3: Permutations of a Set with Repeated Elements

Apply these rules to count elements of union and disjoint sets

Keywords: Relations, Mathematical Relations, domain, Reflexivity, Symmetry, Transitivity , Transitive Closure, 
Partitioned Sets, Equivalence Class, Equivalence Relation

Counting
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Suppose 5 members of a group of 12 are to be chosen to work as 

a team. How many distinct five-person teams can be selected?

Ordering is not 
important, as the 

result is a set.

Recall that we cannot use the r-permutation rule here, 

because r-permutation produces ordered sets with 

repetition. 
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An ordered selection of r elements from a set of n elements is 

an r-permutation P(n, r) of the set. 

An unordered selection of r elements from a set of n elements 

is the same as a subset of size r or an r-combination of the set.

How many 2-permutations we can produce from {a,b,c,d} 

=  P(4,2) 

 How many 2-combanations (subsets) can produce from {a,b,c,d}

=           

6,
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Let S = {Ann, Bob, Cyd, Dan}. Each committee consisting of 

three of the four people in S is a 3-combination of S.

Example 1

List all such 3-combinations of S.

= 4.
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How many unordered selections of 2 elements can be made 

from the set {0, 1, 2, 3}?

Example 2

How to calculate 
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9.4 Counting Subsets of a Set: Combinations

In this lecture:

 Part 1: Permutation versus Combinations

 Part 2: How to Calculate Combinations

 Part 3: Permutations of a Set with Repeated Elements

Apply these rules to count elements of union and disjoint sets

Keywords: Relations, Mathematical Relations, domain, Reflexivity, Symmetry, Transitivity , Transitive Closure, 
Partitioned Sets, Equivalence Class, Equivalence Relation

Counting
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How to calculate 

What is the relation between Permutations and Combinations?

Notice that 

Number of ways 
in step1 =

Number of ways 
in step2 = 2!
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What is the relation between Permutations and Combinations?

Notice that 

How to calculate 
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How to calculate 
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How to calculate 
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How to calculate 
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Exercise 1 

How many distinct five-person teams can be selected?

Suppose 5 members of a group of 12 are to be chosen to work as 
a team. 

16,

Suppose two members of the group of 12 insist on working as a 

pair - any team must contain either both or neither. How many five-

person teams can be formed?

Exercise 2 

Suppose 5 members of a group of 12 are to be chosen to work as 
a team. 
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Suppose two members of the group of 12 insist on working as a 

pair - any team must contain either both or neither. How many five-

person teams can be formed?

Exercise 2 

Suppose 5 members of a group of 12 are to be chosen to work as 
a team. 
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Exercise 3 

Suppose 5 members of a group of 12 are to be chosen to work as 
a team. 

Suppose 2 members of the group don’t get along and refuse to work 
together on a team. How many five-person teams can be formed?

So the total number of 

teams that do not contain 

both C and D is 210 + 210 

+ 252 = 672.
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Exercise 4 

Suppose the group of 12 consists of 5 men and 7 women.

How many 5-person teams can be chosen that consist of 3 men 

and 2 women?
{A, B, C, D, E, m, n, o, p, q, s, t, r}

{x1, x2, x3, y1, y2}
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Exercise 5 

Suppose the group of 12 consists of 5 men and 7 women.

How many 5-person teams contain at least one man?
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Exercise 6 

Suppose the group of 12 consists of 5 men and 7 women.

How many 5-person teams contain at most one man?
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9.4 Counting Subsets of a Set: Combinations

In this lecture:

 Part 1: Permutation versus Combinations

 Part 2: How to Calculate Combinations

 Part 3: Permutations of a Set with Repeated Elements

Apply these rules to count elements of union and disjoint sets

Keywords: Relations, Mathematical Relations, domain, Reflexivity, Symmetry, Transitivity , Transitive Closure, 
Partitioned Sets, Equivalence Class, Equivalence Relation
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Permutations of a Set with Repeated Elements

How many eight-bit strings have exactly three 1’s? 
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Permutations of a Set with Repeated Elements

How many eight-bit strings have exactly three 1’s? 

The number of ways to construct an eight-bit 

string with exactly three 1’s is the same as 

the number of subsets of three positions that 

can be chosen from the eight into which to 

place the 1’s.



06-Jan-22

13

25,

Permutations of a Set with Repeated Elements

Consider various ways of ordering the letters in the word 

MISSISSIPPI: IIMSSPISSIP, ISSSPMIIPIS, and so on.

How many distinguishable orderings are there?
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Permutations of a Set with Repeated Elements

Consider various ways of ordering the letters in the word 

MISSISSIPPI: IIMSSPISSIP, ISSSPMIIPIS, and so on.

How many distinguishable orderings are there?
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Permutations of a Set with Repeated Elements

28,

Read Some tips about counting from the book

Double Counting and common mistakes


