Midterm 1 : 131A
N

April 26 2019

This test totals 50 points and you get 50 minutes to do it. Answer the
questions in the spaces provided on the question sheets. Always show work
unless the question says otherwise. Good luck!

Name :

ID number :

Question | Points | Score
1 10
2 10
3 5
4 15
5 10
Total: 50




1. (10 points) Assume n > 2. From first principles (e-definition) and reasoning rigourously
at every step, find

lim 1 2

300 'n,—i—l—n—l

; T
: N : £,
i 4 \cxk
i P
ey pegoh gwa .
ik >
e T T
oy WAF -

i B " 1-.
Lo \ : :
g % <. ! |
\ Voo

’5% i

i A,

3 1’ . {

iy
R ; N
g v ’ - p
i | N <
..... " Ry
P!
3 ¥
A
s ‘/
S o
— i A
- R b ., G
P S R R LY
: 1 Ty ;
: v o ‘ . & >
ki e e PRI e
g ] i 3 -~
3, £ o,
- R £ oo bih P g
§ e ,
e e

‘ 2 3
i - o
i

Page 2



2. Let A and B be non-empty bounded subsets! of R such that AN B #§
(a) (4 points) Show sup(A U B) exists and sup(A U B) = max{sup(A), sup(B)).
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(¢} (2 points) Give an example of bounded non-empty sets A, B so that sup(4A N B)
exists and sup(A N B) < min(sup(A), sup(B)).
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'Recall AU B is the set of all 2 which is in A or B or both. Similarly AN B is z which is in both A and

B simultaneously.

Page 3



3. (5 points) Let (s,) be a sequence such that lim,_,, s, = —00. Prove from first principles
that lim, o si = +4-00.
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4. Let (s,) be a sequence so that each s, > 0. Suppose you know that lim,_,o, 5'5‘:1 = %

(a) (5 points) Show that there is an N € N so that 8,41 < 38, forall n > N
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(b) (5 points) Show using the above part that s, < (52w ) sy for alln > N.
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