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EECS-1019C: ASSIGNMENT #4

Out of 50 points.

Section 2.1 [18pt]

6. [4pt] Suppose that A = {2,4,6}, B = {2,6}, C = {4,6}, and D = {4,6,8}. Determine which
of these sets are subsets of which other of these sets.

BCA CCA, andCCD.

20. [4pt] What is the cardinality of each of these sets?

a. ()
0.
b. {0}
1.
c. {0,{0}}
2.
d. {0,{0},{0,{0}}}
3.
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32. [4pt] Let A ={a,b,c}, B={z,y}, and C = {0,1}. Find

a. AxBxC

{ (a’$’0)7 (a’7‘/1:7 1)’ (a”y50>7 (a”y7 1)’ (b7‘,r70)’ (b7‘,r7 1)’ (b7y’0)’ (b’y7 1)’ (C7x70)?
(¢,2,1), (¢,,0), (¢,9,1) }

% (0,a,x), (0,a,y), (0,b,x), (0,b,y), (0,¢c,x), (0,¢,y), (1,a,2), (1,a,y), (1,b,z),

{ (07x’a’)’ (07$7b) (O,:L‘, )7 (O7y7a)? (07y’b)’ (O’yﬂc)7 (171:7(1)’ (]"m?b)7 (17:B7C)7

d. BxBxB

{ (z,2,2), (z,2,9), (x,9,2), (z,9,9), (v,z,2), (¥,2,9), (¥,9,%), (¥,¥,9) }

44. [6pt] Find the truth set of each of these predicates where the domain is the set of integers.

a. [2pt] P(z):23>1

False. Consider x = 0.

b. [2pt] Q(z) : 2% =2

False. Consider x = 1.

c. [2pt] R(z) : = < 22

False. Consider x = 1.
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Section 2.2 [18pt]

16. [10pt] Let A and B be sets. Show that

a. 2pt] AnNB C A.

e

®

Foranyx € ANB, x € A and x € B. Therefore, any such x is in A. ANB C A.

[2pt]

AC(AUB).

If x € A, then xz € (AU B by definition of union.

A—-BCA.

Foranyx € A— B, x € A and x € B. Therefore, any such x is in A. A— B C A.

AN(B - A)=0.

If v € A, then x ¢ (B — A). Therefore, there is no x in both A and in (B — A).
AN(B—-A)=0.

[2pt]

AU(B—A)=AUB.

Consider any x € A. Then x € AU (B — A), by definition of union, and x € AU B,
by definition of union.

Consider any x € B but v ¢ A. Then x € AU (B — A), since x € (B — A)
by definition of set minus, and then by definition of union. And x € AU B, by
definition of union.

Consider any v ¢ B and x ¢ A. Thenx ¢ AU(B—A), asx ¢ (B—A) asx ¢ B
(by definition of set minus) and then by definition of union. And x ¢ AU B, by
definition of union.
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oo [e.e]
50. [8pt] Find U A; and ﬁ A; if for every positive integer i
i=1 i=1

a. 2pt] A, ={i,i+1,i+2,...}.

U 4i=2z"
=1
ﬂ A =10
=1

b. [2pt] A; = {0,i}
UJ4i=N
io:ol
N 4= {0}
=1

c. [2pt] A; = (0,17), that is, the set of real numbers x with 0 < z < i.

JAi=R"

=1
M A= (1)
=1

d. [2pt] A; = (i,00), that is, the set of real numbers z with = > 1.
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Section 2.3 [14pt]

12. [4pt] Determine whether each of these functions from Z to Z is one-to-one.

a. f(n) =nl.

One-to-one since if n1 — 1 = no — 1 then nq1 = ny.

b. f(n) =n?+1.

Not one-to-one. Consider that f(3) = f(—3) = 10.

c. f(n)=nd

One-to-one since if n3 = nj then ny = ny (the cube-root of each side).

d. f(n) = n/2].

Not one-to-one. Consider that f(1) = f(2) = 1.

34. [5pt] If f and f o g are one-to-one, does it follow that g is one-to-one? Justify your answer.

It does. Consider if g were not one-to-one. Then there exist x and y such that x # y,

but g(x) = g(y). Clearly then, f(g(z)) = f(g9(y)). Thus, f o g is not one-to-one. But
this contradicts our assumption.

36. [5pt] Find fog and go f, where f(x) = 22 +1 and g(x) =  + 2, are functions from R to R.

(fog)x)=(x+2)2+1=2a>+22+5.
(go f)(x) = (22 +1)+2=2?+3.




