Math 150A, Winter 2020-Midterm Exam

This exam has 5 problems worth 50 points distributed over 7 pages, including this one and
one blank page.

Instructions: This is a 70 minutes exam. You may not consult any notes or books during
the exam, and no calculators are allowed. Show all of your work on each problem and
carefully justify all answers. Points will be deducted for irrelevant, incoherent or incorrect
statements, and no points will be awarded for illegible work. If you run out of room, you
may work answers on the blank page. Be sure to clearly indicate when work is continued
on another page.

NAME (please print):

NetID (please print):

Question | Points | Score

ij\ — 1 8
Jonodhen — 2 12
Q:{Cu/\ — 3 8
ZZ. - 4 10

P“‘\c\r\ - 5 12
Total: 50
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1. (a) (3 points) State the definition of convergent sequence.
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(b) (5 points) Let {a,} be an eventually constant sequence. In other words, there is
a N € Z, and ¢ € R such that a, = ¢ for all n > N. Show by definition h'_l}n Ay,
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3
2. (a) (6 points) Show by definition that
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(b) (6 points) Determine the convergence of the following sequence
{aﬂz(n+1)2} _
If convergent, compute its limit; if divergent, exp;ain your reasoning.
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3. (8 points) Use the fact that e = lim (1 + = ) to compute the limit of the sequence
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4. Consider a sequence a; = 3 and ayy1 = /2 + a,, for each n > 1.

(a) (6 points) Show by induction that {a,} is monotone decreasing and bounded below
by 2.
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(b) (4 points) From part (a), we know that “Ig‘%c a, exists. Compute it.
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5. (a) (3 points) State the definition of limit point. '
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(b) (3 points) State the definitions of closure and of closed sef.
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(c) (6 points) Show that S ={—=,n € Z4} is not a closed set.
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