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1. (a) (5 points) Use induction to show that n! > 2" for any natural number n > 4.

(Note that here the base case will be n = 4 instead bfn = 1. Also, n! is notation for
nx(n-1)..2x1) -

(b) (5 point.s) Define a relation ~ on 7, by a~ b if and only if a® — b2 is divisible by 3. Prove
that ~ is an equivalence relatiop, S
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2. (a) (2 points) State the definition of the supremum of a set of real numbe U
ly from the

V irect
(b) (2 points) Let A and B be subsets of the resl numbers, R. Prove direc
definition of supremum that if A C B, then sup A < sup B.

; i decreasing
(c) (3 points) Use the previous part to show that if AlDA;DA3D 182 nested

: =sup A
sequence of sets of positive real numbers, then the sequence {an}n>1 given by an P An
is a convergent sequence. 3
(d) (3 points) Find the supremum of the set
(2- ! )sin(ﬂ)neN ) Z
n+1 8
and justify how you know that this is the supremum.
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3. (a) (2 points) State the definition of convergence.

i 5
(b) (4 points) Prove that the sequence {an}n>1 given by a, = %‘5;777’7‘1% converges t0 73

(¢) (4 points)

We say that a sequence {an}n>1 of real numbers is eventually bounded if
there exist; .

. $ an index N € N so that {an|n > N} is a bounded set. Prove that a sequence
15 eventually bounded if and only if it is bounded.
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