MaTH CCS 117: MIDTERM 2

Wednesday May 29, 2024

Name:

Signature:

This is a closed-book and closed-note examination. Please show your work in the space provided.
You may use scratch paper. You have 1 hour and 15 minutes. '

Question Points Score
1 12
2 8
3 10
4 extra credit
Total 30
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Question 1 (12 points)

- (a) Prove the following by induction: for a # 1,

g 1—a™
o Cl-a’
(b) Use part (a) to show that
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(¢) Recall that, by the triangle mequahty,/we may estimate
N N
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Let snf be a sequence such that |sp41 — sp| < 47" for all n € N. Use part (b) and the above
inequality to prove s, is a Cauchy sequence.

(d) Does the sequence from part (c) converge? Justify your answer.
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Q) Yes. All CM(WZS s@d/xmc@ aru Can\fzﬂgfﬁ)“.
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Question 2 (8 points)

(a) Suppose s, has a subsequence sp, that is bounded. Explain why this implies that s, has a
convergent subsequence.

b) Suppose that s, has no convergent subsequences. Prove that limy, 1 |8n| = +00.
+

(Hint: prove the result by contradiction, using part (a).)
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Question 3 (10 points)

{A‘ m Consider the signum function sgn : R\ {0} — R defined by

)

sgn(z) =

For all z € R\ {0}, prove that sgn is continuous at .

( H Q{] Fix a € R arbitrary, and consider the function g, : R — R defined by

Bl o
ga(w)={“’” for = 70,

a for z = 0.

Prove that g, is not continuous at all z € R,
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Question 4 - Extra Credit

(i) Suppose f: R — R satisfies

lim f(z +h) = f(z—h) =

Does this imply that f is continuous at =7

(ii) Suppose f: R — R satisfies

i JE+R) = @) o
h—0 h
Does this imply that f is continuous at z?
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