Problem 1. For cach sequence (a,) given below, prove that it converges or diverges.

a. an=1/yv/n+7forallneN
b. an = (n2+4)/n? for all n € Z+
c. an=(3n2+1)/(4n?+2) for alln € N

d. an = cos(nm/2) for alln € N
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Problem 2. Prove the following by induction:
a. (3/2)" >n+1 for all n € N such that n > 5.
b. 8 divides 52" — 1 for all n € N.
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Problem 3. Compute the following:
a. ged(105,252)
b. 2 negative and 2 positive elements of [27]s
c. all solutions z € Z of 17 = = (mod 8)

d. all solutions z € Z*, with z > 1, of 31 = 15 (mod z)
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Problem 4. True or false:
a. There exists a function f : {1,2,3} — {1,3} that is one-to-one.
b. There exists a function f : {1,3} - {1,2,3} that is onto.
c. There exists a function f: R — (—m/2,7/2) that is one-to-one.

d. There exists a function f : (~m/2,7/2) — R that is onto.

e. If f: A— Band g: B — C are functions such that g o f is one-to-one, then g is one-to-one.
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Problem 5. For each of the following, determine whether f: A — B is a well-defined function. If
s0, determine whether it is a bijection. If so, find its inverse. If not, explain why.

a. Let f:Z x Z — Z x Z be given by f(z,y) = (y,).
b. let [ : Z x Z — Z be given by f(z,y) = 22 +y2.
c. Let y € R be given and let f : R — R be given by f(z) = ya.

d. Let f : P(Z) = Z be given by f(S) = max§.
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