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MATH 131A Midterm II, Fall 2019

Name:

Justify All Your Answers.

Problem 1. (5)

(1) Decide for which p, the serfes En—ZW
(if) Decide if the series 532 )~ is convergent.

is convergent.
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Problem 2. (5) - - . - . Loz s
sureimtely  fange. fvenr [Ra~qu] o <3,

(1) Let ¥ = f(z) be a function on R! defined by f{z) = cos_% for z # 0 and (

f(0) = ¢, Using the definition only, show that f is not continucus at z = 0. Iﬂ' (35’3) - ’f lj )l

(i) Let y = f(z) be a function en R} defined by f{z) = wcosd forz # 0 and ilf" r ) J bt
= 0. Using the definition only, show that f is continnous at x=10
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(ilf) Is the function f{x) = 2® is uniformly continuous on a finite interval [a, b)?
Is it uniformly eontinuous on R!7
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Problem 3. (5)

(i) Let f(z) = z® + 22 — 100z + 2. Show that the equation f(z) = 0 has at least
one real root.

(ii} How many real roots of the equation f{z) =0 in (i} has?
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Problem 4. (5)

(a) Let f:[a,b] = R! be a continuous function show that the image f{{a,b]) is
either a closed interval or a single point,

{(b) Let [ : [a,b] — R be a function that is upper semi-continuous at all points
of a, B, prove or disprove that f is bounded above. Here f with domain § C R
is said {0 be upper semi-continuous at xp € 5 if for any given ¢ > 0 there exists
a ¢ > 0, such that when z € 8 with jz — x| < &, f(2) < flmg) +e
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