Solutions to Quiz 1
MACM 101
Total Marks: 50

Date: Week 3

1. (5 points) Write the following set by listing their elements between braces.
(@ {x€Z:-3<x<2}
{-2,-1,0,1,2}
(b) {x € R:sinx =0}
{...,—2m,7n,0,m2m, ...}
(¢) {x e R:sintx =0}
{..,—2,-1,0,1,2,...}
d {xeR:x*=7}
{_\/7v \/7}
(e) {xeZ:| 2x|< 5}
{-2,-1,0,1,2}
) {x€Z:-2<x<7}
{-1,0,1,2,3,4,5,6,7}
(@) {x€Z:-5<x<2}
{_47 _3, _2, _1707 172}
2. (5 points) Write the following set in set-builder notation.
(a) {0,1,4,9,...}
{x*:xecZ}
() {2,3,5,7,11,...}
{x: x is a prime number}
(c) {3,4,5,6,7,8}
{x:=3<x<8}

(d) {_37_27_1707273}
{x:=3<x<3andx#1}



(e) {0,1,8,27,64,125,...}
{3 :xec7t}

® {0,—1,—4,-9,...}
{—x?:x€7Z}

3. (10 points) Suppose A = {0, 1} and B = {1,2}. Find
Z(A) ={0.{0},{1}.{0,1}}
2(B) ={¢ .{1}.{2}.{ 1.2}}

o Z(A)NZX(B).
{¢.{1}}

o Z(ANB).
{o.{1}}

o Z(A)—A(B).
{{0},{1,0}}

4. (10 points) Let R be the universal set. Let A= {1}, B=(0,1) ={x:0<
x <1}
and C = [0,1] = {x: 0 <x < 1]. Write down the following sets.

e AUB; ANB; BNC, AUC, ANC
(0,1] ¢ 0,1) [0,1] {1}

Are any of the pairs of sets A, B and C disjoint? A and B are disjoint.

5. (10 points) Let A, B and C be three arbitrary subsets of the universal set U.
Use an element containment proof (i.e. prove that the left side is a subset
of the right side and the right side is a subset of the left side) to prove the
following:

e AUB=ANB.
Letxc AUB
=x¢AUB
=x¢Aandx ¢ B
=xcAandx€B
=xcANB
SoAUB C ANB.

Letxc ANB



=xcAandx€B
=x¢Aorx¢B
=x¢AUB

= xCAUB
SoANBCAUB

Since ANB and AUB are both subsets of one another , so AUB

ANB.

e AUBUC=ANBNC.
Proved in the same way as above.

6. (10 points) Use the membership table method to determine which member-
ship C,=, D is true for the following pair of sets.

e (A-B)U

(A—C), A—(BNC).
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C (A-B) B-C) AC) A-BnNnC) (A-B)U(A-C)
0 0 0 0 0
1 0 0 0 0
0 0 1 0 0
1 0 0 0 0
0 1 0 1 1
1 1 0 0 1
0 0 1 1 1
1 0 0 0 0
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From above , we see that A-(BNC) and (A —C) U (B —C) are equal .
e (A—C)—(B—C), A—B.
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C (A-B) B-O) (A-C) (A-O)-(B-C)
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From above table we see that (A-C)-(B-C) is the subset of (A-B) .
e (B—C),

0 0 0 0 0
1 0 0 0 0
0 0 1 0 0
1 0 0 0 0
0 1 0 1 1
1 1 0 0 0

(B—A)—(C—A)

7. (Bonus) (10 points) Prove that A x (BNC) = (Ax B)N (A x C).
Let (x,y) € Ax (BNC)
=xcA,yeBNC



=x€A,yeBandyeC
=x€A,yeBandxcA,yeC

= (x,y) €EAxBand (x,y) €AxC
= (x,y) € (AXB)N(AxC)
SoAx (BNC)C (AxB)N(AXC).

Similarly let (x,y) € (AxB)N (A xC)

= (x,y) €EAxBand (x,y) €AxC

=xc€A,ycBandxcA,ycC

=x€c€A,ycBandyecC

=xcA,yeBNC

= (x,y) €A X (BNC)

So (AxB)N(AxC) CAx (BNC).

Since are both subsets of one another , so A X (BNC) = (A x B)N (A x C).



