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1. [10 points] Use the definition of limit to show that
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is continuous at a = 3.
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2. [10 points] Prove that

1
lim

2—100 (z — 100)*

does not exist. You may use theorems / homework statements from class, but you must
prove that the above function satisfies any claims that you make about it.
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3. [10 points] Let f : D — /R be a function. Suppose that lim f(z) exists for some a € R.
Tr—a
Show that there exists M > 0 and § > 0 such that if z € D and 0 < |z — a| < J then

|f(x)] < M.
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4. [10 points - 5 each| True or False. If true, then prove it with a short proof. If false, then
give an example showing that the statement can be false. You may use any definitions or
theorems that we’ve learned in class or from homework for this problem.

(a) Suppose that f: R — R and 9 : R — R are functions. Suppose that the limit of f and

the limit of f + g both exist at @ € R. Does this mean that the limit of g exists a ?
Swe {mFlA od iy ({459 et @

X

We Know 'H/\od \*m Eﬁ(ﬂ-—(\c(ﬂ*jb&ﬂ] Q/\L\\‘\j
. X))o~ {_HM&_
Gand QG ol S\(l?m(;\y(xi].

| AT
_ | xS
(=g} = Lm
B \\:\0\( : \ akah £ \+j('ﬁ0 C/)(\S{/
- T Lim b by, | g
E-CKS\Q/\" g\{\(ﬂ_ 7::. N

- e ) \w{&(xmbd'}:%w*
So  (heCs ‘u,%“ YOO ’,_Wéoﬁuc\‘

(b) Suppose that f : D — R and a is a limit point of D. Suppose that li_r)n |f(z)] = 0.

Then :lcl_Iyl’(lz flz) =D,
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5. 10 points] Let D be a subset of the real numbers. Let f RoRg:RoRandh:R —
R. Suppose that f(z) < g(z) < h(z) for all z € R. Suppose that 1&2 Fle] = alpl_r)l(ll h(z) =L
where a € R. Prove that lim,_,, g(z) = L.

You must only use definitions on this problem, no hw exercises or theorems from class.
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