Math 220 Exam 2
November 2, 2018
S. Witherspoon

Name

There are 7 questions, for a total of 100 points. Point values are written beside each
question.

1. [15 points] Let a; = 1, as = 5, and a,,+1 = 5a, — 6a,_1 for all n > 2. Prove that
for all positive integers n, a, = 3" — 2™.
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2. Consider the following two sets:
A = {ne€Z|n=3i—1forsomeiecZ}
B = {n€Z|n=6j+2 for some j € Z}
(a)[6] List at least 5 elements of A and at least 5 elements of B.

(b) [7] Is A C B? Prove or disprove.

(c) [7] Is B € A? Prove or disprove.



3. [20] Let A and B be subsets of a universal set U. Prove that A— B = AN B.
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(a) [5] Find Al N A2 and Al U AQ.

1
4. For each i € Z*, let A; = {——,, iQ].

(b) [10] Find ﬁ A; and GA"'

=1 i=1



2n, if n is even
n+1, ifnisodd

(a) [5] Is f one-to-one? Justify your answer.

5. Let f:Z — Z be defined by f(n) = {

(b) [5] Is f onto? Justify your answer.

6. [10] Let f : R* — R? and g : R? — R? be defined by

f(x7y>:(_y7$) and g(l‘,y):($+2,y—1)
for all (z,y) € R?. Find fog and go f. (That is, find formulas for (f o g)(x,y) and
(go f)z,y).)
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7. [10] Let f : R — R be defined by

Nz, ifzx>0
f(x)—{ —z2, ifz <0

Is f invertible? If so, find f~!. If not, explain why not.



