Discrete Mathematics Quiz 4

Name:

NYU Net ID:

1.) Select the set that is equal to: {3, 5,7, 9, 11, 13}
a. {x: x€Zand3<x<14}

b. {x: x€Rand 3<x < 14}

*C. {x: x€Z and x is odd and 3<x<14}

d. {x: x€Zandxis prime and 3<x < 14}

1.2) Use the definitions below to select the statement that is true.
A={x:x € Zand x is even}

B={x:x€ Zand -4 <x<17}

a. A is finite.

b. B€4

c. ACA

*d. ANB={x:x € Zandxisevenand -4 <x< 17}

1.3) Use the definition below to select the statement that is false.
A={x:x € Zand xisevenand 4 <x <17}

a. 444

b. 6€4

c. 17¢4

*d. |4]=7

21) A={x : xEZ and x is even} C=1{3,59,12,15,16}
Select the true statement.

a.C-A={12, 16}

*b.C-A= {3,5,9, 15}

c.C-A={3,5,9 12,15}

d. The set C - A is infinite.

2.2) B={x : x€Z and x is a prime number} C = {3,5,9,12,15,16}

The universal set U is the set of all integers. Select the set corresponding to BNC.
a. {3, 5}

b. {9, 12, 16}



c. {3, 5, 9, 15}
*d. {9, 12, 15, 16}

2.3) C={3,5,9,12,15,16} D=1{5,7,8,12,13,15}
Select the set corresponding to CeD .

a.{3,9, 16}

b. {5, 12, 15}

*c.{3,7,8,9, 13, 16}

d.{3,5,7,8,9,12, 13, 15, 16}

3.1)A={a, b} B={1,2, 3}
Select the expression that is an element of BxAxB .
a.(1,3,b)

3.2) A={a, b} B={1,2,3}

Select the expression that is an element of AxBxB .
a.(1,3,b)

b. (3,b, 1)

*c. (b, 3, 1)

d. (1, b, 3)

3.3)A={a, b} B={1,2, 3}

Select the expression that is an element of 4xBxA4.
a.(a, b, 3)

b. (3, b, b)

*c. (b, 3, b)

d. (3, b, 3)

4.1) What is the power set of {1, 2, 3}?
Answer: { 2, {1}, {2}, {3}, {1,2},{2,3},{1,3}, {1,2,3}}

4.2) What is the power set of {a, b, c}?
Answer: { 2, {a}, {b}, {c}, {a, b}, {b, ¢}, {a, c}, {a, b, c} }

4.3) What is the power set of {-1, 0, 1}?
Answer: { 2, {-1}, {0}, {1}, {-1, 0}, {-1, 1}, {0, 1},{-1,0, 1} }



Choose one between 5) and 6)
5) Given the table below

Operation Motation Description

Intersection AnB {x:xehandxeB}
Union AuB | {x:xeAorxeBorboth}

Difference A-B {x:xeAandx B}

Symmetric difference | A@B | {x.xeA-BorxeB-A}

Complement A {x:xgA}

Use set identity and logic: 3
5.1) Show thatif Aand B are setsthen A-B=AN B.

5.2) Prove the associative law that if A, B, and C are sets, then A U (B U C)=(A U B) U C.
5.3) Prove the associative law that if A, B, and C are sets, then AN (BN C)=(ANB)N C.

Example: toprove ANB=BNA,

XeANB — {x|x € AAx <€ B} by definition
x| x€EAAXxEB} <« {x|x € B A x €A} bycommutative law
x| x€EBAxeEA < XeEeBNA by definition

Solution of 5)
5.1) Both sides equal {x | x € A A x ¢ B}.
A-B={x|x€ AAx¢B} bydefinition
AN B={x|x € AAx¢B} by definition
So A-B=ANB
5.2) Both sides equal {x | x€A V x€B V x&C}
AUBUC) ={|x€EA}U{|xeB V xeC} by definition

={x|x€A V xeB V xeC} by definition
(AUB)UC ={]|xEA YV x€B} U {x|xEC} by definition
={x|x€EA V x€B V xeC} by definition

So AUBUC)=(AUB)UC
5.3) Both sides equal {x | x€EA A x€B A x€C}



ANBNCQC) ={x|x€EA}N{x|xEB A x€C} by definition

={x|x€A A x€B A xeC} by definition
(ANB)NC ={x|x€A A xeB}N{x|xeC} by definition
={x|x€A A x€B A xeC} by definition

So AN(BNC)=(ANB)NC

6) Given the table of set identities:

Name Identities
|ldempotent laws AuA=A AnA=A
Associative laws (AuB)uC=Au(Bu() (AnB)nC=An(BnC)
Commutative laws AuB=BuA AnB=BnA

Distributive laws Au(BnC)=(AuB)n(AuC) | An(BuC)=(AnB)u(AnC)

Identity laws Au@=A AnlU=A
Domination laws An@=0 AulU=U
Double Complement law A: — 4
Complement laws AEE . ’&EE i
U=g @=U
De Morgan's laws AuB=AnB AnB=AuB
Absorption laws Au(AnB)=A An(AuB)=A

prove the following new identities. Label each step in your proof with the set identity used to
establish that step.

a) ANAUB=4NB

b) (4 NC)UANC)=C

c) AU(ANB)=4 UB

d) A=(ANB) U (AN B)

For a), b), and c) see text section 3.5 exercise 3.5.2 solutions. Solution of d) is similar to
exercise 3.5.2 b.






