201501 Math 122 [A03] Midterm #2

Name: SGQ)JWV\S

#V00:

This midterm has 4 pages and 10 questions. There are 30 marks available. The time limit is 50
minutes. Calculators will not help with these questions. Except when indicated, it is necessary to
show clearly organized work in order to receive full or partial credit. Use the back of the pages for

. rough or extra work.

1. (3] Let A and B be sets. Prove that (AN B)¢ = A°U B°,
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2. [3] Give a counterexample to show that the statement

(A®B)NC®=(ANC°) @ B, for all sets A, B, and C
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3. [3] Let A,B and C be sets. Prove that A x (BN C) C(AxB)N(AxC).
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4. [3] Let ~ be a reflexive, symmetric and transitive relation on A = {1,2,3} such that 1 ~ 2
and 3 £ 2. Write ~ as a set of ordered pairs.
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5. [2] Use the blank to 1ndlcate whether each statement is true or false. No reasons are necessary
T Forall sets A and B, AN (AU B)C

¥ IfoB;é(Z)thenAyéQ)andB;éﬂ.

1" The set of all relations from A to B is P(A x B).
i, 8

The relation ~ on {1, 2}, defined by = ~ y if and only if zy is odd, is anti-symmetric
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6. [3] Let S be the set of all squares drawn in the plane with one side along the z-axis and
bottom left corner at (0,0). Let R be the relation on S defined by s1Rsz if and only if the
perimeter of s1 is at least as large as the perimeter of sp, Prove that R is anti-symmetric.
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7. (a) [3] Let ~ be an equivalence relation on the set A. Suppose z,y € A and = % y. Prove

that [z] N [y] = 0. (Hint, assume there exists z € [z] ﬂ [ | and derive a contradiction.)
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(b) [2] The relation R bon A = {1,2,...,42} defined by 2Ry if and only if z—y is a multiple
of 10 is known to be an equivalence relation (you do not need to prove it!). How many
of the equivalence classes [12], [39], [42], [24], [35], [29], [15] are different? Why?
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8. [2] Use the blank to indicate whether each statement is true or false. No reasons are necessar Ty.

E If A ={wuzy,z} and B = {1,2,3,4,5} then {(w,1),(,2),(y,3),(z,4), (w,5)} is a
function from A to B.
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_(_ The integer n is even if and only if 2 L%J = 7

| If f and g are functions from R to R such that f(z) = 22 — 4 and 9(z) = (x —2)(z+2)

then f =g. A
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For every function f : A — B, the set {(y,z) : (z,y) € f} is a function from B to A.



9. Let f:(0,00) = R be the function defined by f(z) = z2.
(a) [2] Prove that f is 1-1.
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(b) [2] Explain why f is not onto.
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10. [2] Let f: A= Band g: B = C be functions with A = {a,b,¢,d}, B = {1,2,3},

= {w,z,y, 2} such that go f = {(a,z), (b,y), (¢,2),(d,z)} and g = {(1,v), (2, 2), (3, :c)}
Fmd J and write it as a set of ordered pairs.
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