
Some Math 347 Practice Problems for the final

Here are some problems to work on in preparation for the final. It is not meant to represent what the final

might look like, mainly because it is too long and some of the problems may be too involved for an in class

exam. However, doing them will help prepare you for the final. Note that it might be more useful for you to

start working on these problems before you are completely prepared, since they will likely help you realize

what you do and don’t understand. Solutions will be posted on Friday.

1) True or False:

a) There exist integers x,y such that 50x+76y = 6.

b) The infinimum of a set is at most as large as the supremum of the set.

c) The sum of two Cauchy sequences is a Cauchy sequence.

d) If one could find an algorithm to factor large numbers, one could crack RSA.

e) If A is a proper subset of B, and A and B have the same cardinality, then A and B must both be infinite.

f) A monotone subsequence of a bounded sequence converges.

g) The remainder of a≥ 0 divided by b > 0 is the smallest nonnegative value of a−bN where N is an integer.

h) If ∑sn and ∑ tn diverge, then ∑sntn diverges as well.

2) Let b1,b2, . . . ,bn be integers such that bi 6= 0 for some i. We say a is a common divisor of (b1,b2, . . . ,bn) if

a|bi for all 1≤ i≤ n. Just as it made sense to define the gcd of two integers in class, it makes sense to define

the greatest common divisor g=gcd(b1,b2, . . . ,bn) as the greatest among common divisors of (b1,b2, . . . ,bn).

Show that there exist integers x1,x2, . . . ,xn such that

g = b1x1 +b2x2 + · · ·+bnxn.

3) a) Show that the number
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b) Show that the number
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3 is rational.

4) Consider the set R of real numbers, where multiplication and addition are defined as follows. We define

x+ y = 2x− y, where 2x− y is obtained using the usual rules of addition and multiplication in the reals; and

we define x · y as it is usually defined in |mathbbR. Does this make up a field?

5) Prove that the sum of the first n odd natural numbers is n2. Find the sum of the first n even natural numbers

and prove it.

6)



7) Does the sequence

an = (−1)(−1)(−1)n

converge?

8) Suppose given a collection Sn (n = 1,2, · · · ) of finite sets of real numbers. Is it necessarily true that

sup{infSn} ≤ inf{supSn}

9) a) Find the multiplicative inverse of 12 mod 65.

b) Does 6 has a multiplicative inverse mod 8325723? Justify your answer.

c) Find the greatest common divisor of 2345 and 134 using the Euclidean algorithm.

10) Show that the sets S = {2n+1 | n ∈ Z} and T = {4n+1 | n ∈ Z}∪{4n−1 | n ∈ Z} are equal.

11) Prove that the sequence sinn
nk converges for any k > 0.

12) a) What is the supremum of the set { sinn
n | n ∈ N}? Justify (prove) your answer.

b) What is the infinimum of the set {
√

n+1
n | n ∈ N}? Justify (prove) your answer.

13) Show that the sequence defined as s1 = 2, and sn+1 =
sn+1

2 for n≥ 1 converges. What is its limit?

14) Show that the set of even integers and the set of integers divisible by 3 have the same cardinality.

15) Compute 4100 (mod 7). Compute 3789 (mod 11).

16) Describe why the RSA cryptosystem is a secure way of communicating, and explain how to send a

message (say, a number less than 55) given the key (55,3) (and what the encrypted message would be). How

would you decode such a message? Check that the decoded message is correct.

17) Prove that if p|abc then p divides one of a, b, or c.

18) a) Compute φ(26).

b) Find an n≥ 4 such that φ(n) = φ(n+1).



19) a) Determine, with proof, whether the following series is convergent or divergent:
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b) Determine, with proof, whether the following series is convergent or divergent:
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c) Determine, with proof, whether the following series is convergent or divergent:

∞

∑
n=1

1
n+1/2


