Math 3450 - Homework # 1 - Part A - Solutions

Part 1 - Set builder notation

. Find all the elements from the set {n € Z | 1 < n? < 100}.
Solution: —10,—9,8, —7,—6, =5, —4, —3, -2, —1,1,2,3.4,5.6.7,8,9, 10
. Let S ={1,5,7} and T = {—1,0,10,5}. Find all the elements in the
set X ={a+blacSbeT}.
Solution:
X = {1+(-1),14+0,1+10,1+5,
54 (=1),5+0,5+ 10,5+ 5,
7+ (-1),7+0,7+ 10,7+ 5}
— {0,1,11,6,4,5,15,10,6,7,17, 12}
— {0,1,4,5,6,7,10,11,12,15,17}

. Let S ={1,5,7}. Find all the elements in the set Y = {a® | a € S}.

Solution: Y = {1% 52 7%} = {1, 25,49}

. List all of the elements from S = {3k*+1|k€Zand —1 <k <4}

Solution:

S = {3(=1)%+1,3(0)+1,3(1)*+1,3(2)%+1,3(3)*+1} = {4,1,4,13,28} = {1,4,13,28}

. List 5 elements from the set S = {2z — 3y | x,y € Z}.
Solution: 5, 2, —1, —7, and —2 are all elements in S. This is because
5= 2(1)— 3(1), 2 = 2(1) - 3(0), —1 = 2(7) — 3(5), —7 = 2(~2) — 3(1),
and —2 = 2(2) — 3(2).
. Use set-builder notation to write the set of all positive odd numbers.
Solution: Possible answer: {2k — 1 | kK € N}. This works because

{2k—1|keN} = {2(1)—1,2(2) = 1,2(3) — 1,2(4) — 1,.. .}

= {1,3,5,7,...}.

Part 2 - Basic set operations




7. Let A= {1,5,—12,100,1/3, 7}, B = {5,1, 12,18, —1/3}, C' = {10, -1, 0},
D ={1,2}, and E = {1,—1}. Calculate the following:
(a) AUB
Solution: {1,5, —12,100,1/3, 7,18, —1/3}
(b) ANB
Solution: {1,5,—12}
(c) AnC
Solution:
(d) AnO
Solution:
(e) BUD
Solution: B
(f) DxE
Solution: {(1,1),(1,-1),(2,1),(2,-1)}
(2) (DNA)x (EUD)
Solution: DNA = {1}, FUD = {1,2,—1}, (DNA)x (EUD) =
{(17 1)a (17 2)7 (17 _1)}
(h) C x D
Solution: {(10,1),(-1,1),(0,1),(10,2),(-1,2),(0,2)}
(i) A-B
Solution: {100,1/3, 7}
G c-A
Solution: C
(k) A—0
Solution: A
() AuBUCUD
Solution: {-12,—-10,—-1,—-1/3,0,1/3,1,2,7,5,18,100}
(m) ANBND
Solution: {1}
(n) AnBNC
Solution: ()

=

=



8. Let A = {1}. List the elements of the power set P(A).

Solution:
P(A) = {0, {1}}
9. Let B ={—1,3}. List the elements of the power set P(B).
P(B) ={0,{-1},{3},{-1,3}}
10. Let C' = {2,4,6}. List the elements of the power set P(C).
P(C) = {0, {2}, {4}, {6}, {2,4},{2,6}, {4,6},{2,4,6}}

Part 3 - Families of sets

11. Let A, ={x € Z| —n <z <n}.

(a) List the elements in the sets Ay, Ay, As, and Ay.
Solution:
Ay ={-1,0,1} Ay = {-2,-1,0,1,2}
As = {-3,-2,-1,0,1,2,3}
Ay ={-4,-3,-2,-1,0,1,2,3,4}
(b) Calculate ()2, A, and |~ A,,.

Solution:
ﬂ;’ZQ A, =1{-2,-1,0,1,2}
UZ5 Ap =17

12. Let A, = {—2n,0,2n}.

(a) List the elements in the sets Ay, Ay, As, and Ay.
Solution:
Ay ={-2,0,2}
Ay ={-4,0,4}
A3 ={-6,0,6}
Ay ={-8,0,8}
(b) Calculate m A,, and U A,

neN neN
Solution:

Mnen An = {0}

Unen An = {2k | k € Z}, ie the set of even integers



