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Discrete Quiz

Divide yourselves into teams of sizes 10, 11, or 12. We will play a

Quiz game

First Prize: 5 points to take!

Second Prize: 5 points to give!

Third Prize: 5 minutes extra on Final Exam!

10 points for a correct answer, −5 for incorrect answer.

If a question has multiple parts, you have to answer all

parts correctly, otherwise you answer is incorrect.

You may pass a question.

90 seconds for each question per team.

After half-time, you can buy a player for 20 points + a

player!

There are 29 questions in total.

External help will result in a serious penalty for the whole

team.
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Letusbegin!
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Question 1

Let R and S be two relations both on A.

1 If R and S are both reflexive, is R ∪ S also reflexive?
2 If R and S are both symmetric, is R ∪ S also symmetric?
3 If R and S are both transitive, is R ∪ S also transitive?
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Question 1

Let R and S be two relations both on A.

1 If R and S are both reflexive, is R ∪ S also reflexive?
2 If R and S are both symmetric, is R ∪ S also symmetric?
3 If R and S are both transitive, is R ∪ S also transitive?

YYN
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Question 2

Consider the following two statements: “100 percent of convicted felons
consumed bread during their childhood.” and “People who consume bread as
a child are likely to become felons.” Does the first statement logically imply

the second?
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Question 2

Consider the following two statements: “100 percent of convicted felons
consumed bread during their childhood.” and “People who consume bread as
a child are likely to become felons.” Does the first statement logically imply

the second?

NO
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Question 3

In how many ways can you put 7 (different) pigeons into 8 pigeonholes if no
two pigeons can be in the same pigeonhole?
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Question 3

In how many ways can you put 7 (different) pigeons into 8 pigeonholes if no
two pigeons can be in the same pigeonhole?

8!
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Question 4

What is the entry in third column of sixth row of Pascal’s triangle?
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Question 4

What is the entry in third column of sixth row of Pascal’s triangle?

10
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Question 5

How many equivalence relations are there on A = {1, 2, 3}?
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Question 5

How many equivalence relations are there on A = {1, 2, 3}?

5
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Question 6

In a computer science class, there are 6 students. The teacher needs to
assign them into project groups of 3. However, 2 students, Alice and Bob,
refuse to work together on the same project. How many different valid group

assignments are there?
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Question 6

In a computer science class, there are 6 students. The teacher needs to
assign them into project groups of 3. However, 2 students, Alice and Bob,
refuse to work together on the same project. How many different valid group

assignments are there?

6
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Question 7

if X = {1, 2, 3, 4, 5, 6, {1}}. Find Y , and Z such that

Y = X ∪ (X ∩ P(X))

and

Z = X ∩ (X ∩ P(X))
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Question 7

if X = {1, 2, 3, 4, 5, 6, {1}}. Find Y , and Z such that

Y = X ∪ (X ∩ P(X))

and

Z = X ∩ (X ∩ P(X))

Y = X,Z = {{1}}
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Question 8

Prove that at any party there must be two people who have shaken hands
with the same number of others present.
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Question 8

Prove that at any party there must be two people who have shaken hands
with the same number of others present.

Minimum number of handshakes is zero and maximum is n− 1. If there is someone who did
not shake hands with anyone you can not have any who shook hands with everyone.
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Question 9

In a graph on 100 vertices, how many of the vertices can have odd degree?
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Question 9

In a graph on 100 vertices, how many of the vertices can have odd degree?

All of them!
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Question 10

What is the maximum number of edges in a directed graph with no self loops?
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Question 10

What is the maximum number of edges in a directed graph with no self loops?

n2 − n
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Question 11

If a graph can be disconnected by removing only one vertex, what is the
maximum number of edges it can have?
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Question 11

If a graph can be disconnected by removing only one vertex, what is the
maximum number of edges it can have?(n−1

2

)
+ 1

Mudassir Discrete Structures August 27, 2026 14 /33



Question 12

Compare asymptotically, and give answers (which of the two functions
grows faster) for all:

f1(n) = (logn)a, abc g1(n) = nb for a, b > 0

and
f2(n) = 2n logn, g2(n) = n!

and
f3(n) = n2, g3(n) = n(logn)15
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Question 12

Compare asymptotically, and give answers (which of the two functions
grows faster) for all:

f1(n) = (logn)a, << g1(n) = nb for a, b > 0

and
f2(n) = 2n logn,abc >> g2(n) = n!

and
f3(n) = n2, abc >> g3(n) = n(logn)15
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Question 13

True or False

1 If R is symmetric then R is not symmetric.
2 If R is symmetric then R is anti-symmetric.
3 If R is transitive then R is not transitive.
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Question 13

True or False

1 If R is symmetric then R is not symmetric.
2 If R is symmetric then R is anti-symmetric.
3 If R is transitive then R is not transitive.

All lies!
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Question 14

What is the maximum number of trees on vertices V = {1, 2, 3, 4}?
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Question 14

What is the maximum number of trees on vertices V = {1, 2, 3, 4}?

16
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Question 15

There are 5 students applying to be part of a 4-person committee which
consists of a president, a secretary, and two other members. How many

different committees can be formed?
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Question 15

There are 5 students applying to be part of a 4-person committee which
consists of a president, a secretary, and two other members. How many

different committees can be formed?

60
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Question 16

What is the maximum number of edges in a directed graph (self-loops are
allowed) that is not strongly connected?
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Question 16

What is the maximum number of edges in a directed graph (self-loops are
allowed) that is not strongly connected?

n2 − n + 1
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Question 17

If a graph on n vertices can be disconnected by removing only one edge,
what is the maximum number of edges it can have?
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Question 17

If a graph on n vertices can be disconnected by removing only one edge,
what is the maximum number of edges it can have?(n−1

2

)
+ 1
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Question 18

Let R and S be two relations both on A.
1 If R and S are both reflexive, is R ∩ S also reflexive?
2 If R and S are both symmetric, is R ∩ S also symmetric?
3 If R and S are both transitive, is R ∩ S also transitive?
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Question 18

Let R and S be two relations both on A.
1 If R and S are both reflexive, is R ∩ S also reflexive?
2 If R and S are both symmetric, is R ∩ S also symmetric?
3 If R and S are both transitive, is R ∩ S also transitive?

YYY
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Question 19

True or False

∀x, y ∈ Z, ∃z ∈ Z(x ≤ z ≤ y) ∨ (x ≥ z ≥ y)

∀x, y ∈ Z,∃z ∈ Z(x < z ≤ y) ∨ (x > z ≥ y)
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Question 19

True or False

∀x, y ∈ Z, ∃z ∈ Z(x ≤ z ≤ y) ∨ (x ≥ z ≥ y)

∀x, y ∈ Z,∃z ∈ Z(x < z ≤ y) ∨ (x > z ≥ y)

True and False
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Question 20

How many nine digit strings are there that contain exactly two 9’s?
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Question 20

How many nine digit strings are there that contain exactly two 9’s?(9
2

)
× 107
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Question 21

Given a finite set X , with |X| = n, how many distinct symmetric relations
on X exist?
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Question 21

Given a finite set X , with |X| = n, how many distinct symmetric relations
on X exist?

2
n(n+1)

2
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Question 22

What is the minimum number of edges required to make Strongly Connected
graph on 100 vertices?
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Question 22

What is the minimum number of edges required to make Strongly Connected
graph on 100 vertices?

100
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Question 23

How many five digit numbers are there that contain an 8 or a 9?
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Question 23

How many five digit numbers are there that contain an 8 or a 9?

105 − 85
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Question 24

You are going on a trip and need to pack 4 shirts and 2 pairs of pants. If
you can choose any shirt and any pair of pants independently, how many

different outfit combinations are there?
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Question 24

You are going on a trip and need to pack 4 shirts and 2 pairs of pants. If
you can choose any shirt and any pair of pants independently, how many

different outfit combinations are there?

8
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Question 25

“100 percent of convicted felons consumed bread during their childhood.”
and “People who do not consume bread as a child do not become felons.”

Does the first statement logically imply the second?
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Question 25

“100 percent of convicted felons consumed bread during their childhood.”
and “People who do not consume bread as a child do not become felons.”

Does the first statement logically imply the second?

YES
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Question 26

What is the maximum number of edges in a directed graph that has no
cycles?
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Question 26

What is the maximum number of edges in a directed graph that has no
cycles?(n
2

)
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Question 27

You have a bookshelf with space for 8 books. You want to arrange 5
different math textbooks and 3 different novels on the shelf. If order matters
(i.e., a specific book is in a specific slot), how many unique arrangements are

there for these books?
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Question 27

You have a bookshelf with space for 8 books. You want to arrange 5
different math textbooks and 3 different novels on the shelf. If order matters
(i.e., a specific book is in a specific slot), how many unique arrangements are

there for these books?

8!
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Question 28

At a party, there are 20 guests. Everyone shakes hands with everyone else
exactly once. How many total handshakes occur?
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Question 28

At a party, there are 20 guests. Everyone shakes hands with everyone else
exactly once. How many total handshakes occur?

190
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Question 29

In a graph on n vertices, what is the maximum and minimum possible degree?
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Question 29

In a graph on n vertices, what is the maximum and minimum possible degree?

n− 1 and 0
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That’sallfolks!
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