131AH Visan Midterm November 8th

First Name: f\m\mg ' FOR COMMENT _

S
Last Name: <10

Rules:

e There are FOUR problems.
o Use the backs of the pages.
e No calculators, computers, notes, books, e.t.c..
- o Out of consideration for your classmates, no chewing, humming, pen-twirling, snoring, e.t.c..
Try to sit still.
e Turn off your cell-phone.
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Problen 1. (15 Points)

(2) Prove that V3 is not a Tational numpey.

(b) Prove that the Jegst upper bound of the set

(c) Let S be a hon-empty gy hget of the rea] ny
upper bound DProperty,

(

{xe@:xsx/?:}existsandisﬂ.

mbers. Define what it means for S to have the least
4) Does Q have the least upper bound Property? Justify your answer.
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Probl .
em 2. (12 points) Let {}n>1 be & sequence defined by the following rule:

zy=1 and xn+1=ﬁ+l forall n>1.
(a) Assumi :

uming that {z,}n>1 converges to | € R, find l.
(b) Using induction, prove that ! found above is an upper bound fo

r the sequence {Zn}n21-
(c) Show that {Z,}n>1 is monotonically increasing.
(d) Deduce that {z,}n>1 converges.
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Problem 3. (8 points)

(a) Let a and p be two positive real numbers. Prove that the series
>5 o
n>1 Do /np

converges if 0 < a < 1 and diverges if a > 1.

(b) Assume now that @ = 1. What are the values of p > 0 for which the series converges? No
justification is required.
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Problem 4, (10 points) Let {an}ns1 bea sequence of real numbers.
(a) Define
lim inf g,
n—00
(b) Assume
liminf a,, = 0.
n—o00
Prove that there exists a subsequence of {an}n>1 that converges to 0.
NTH
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