UCSB Math Camp Class A - Problem Set 2 Summer 2020

Required Problems

1. Consider the sequence {z,}52; such that

n+1
n

Ty =

To what does this sequence converge? Prove that this sequence converges to that limit.
2. Let S and T be convex sets. Prove that the intersection of S and T is also a convex set.

3. The set S" '={x|>" x;=1 A ; >0Vi=1,...,n} is the (n — 1)-dimensional unit simplex.

(a) Describe in words the set S"~1 for n = 3
(b) Prove that S"~! is a convex set.

(c) Prove that S"~! is a compact set.

4. Let D be a convex subset of R™ and f : D — R. For the following two statements, if it is true provide
a proof. If it is false, provide a counterexample.

(a) f is strictly concave = f is strictly quasiconcave

(b) f is strictly quasiconcave = f is strictly concave

Additional Practice Problems (I will provide solutions for these but not feedback)

5. Give a relation r from A = {5,6,7} to B = {3,4, 5} such that

(a) r is not a function
(b) r is a function from A to B with the range R(r)
(c) ris a function from A to B with the range R(r) #

B
B

6. Identify the domain and range of each of the following mappings:
(a) {(x,y) € RQ‘y = %ﬂ}
(b) {(z,y) ENxN|y=2z+5}

© {(@y) ezxzly= 2}

7. For each of the following sequences, list the first three terms:

(a) an = 27;1113

8. Prove that if x, — L and y, — M, then z, + y, — L + M.
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9. Prove that if a,, — a and a,, < b for all n, then a < b.

10. Consider the following intervals in R. For each, determine if it is closed. If so, give a proof:

(a) (—o0,b]
(b) (a,0]
() la,o0)
(d) [a,b)

11. Consider the following sets. If the set is bounded, provide an M and a x such that Bjs(x) contains

the set.
(a) A= {z]z e RA2? <10}
(b) B={zlr e RAz+ 1 <5}

C={(z,9)|(x,y) e RT Aoy <1}
D = {(z,y)|(x,y) € RA |z| +|y| < 10}

(c
(d

— = D

12. Prove that the following functions are continuous using epsilon-delta proofs.
(a) fl&)=x+3

(b) g(x) = 22
(©) h) =al



