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duidelines

e Duration: 2 hours. Use of calculators, personal dictionaries, electronic devices, reference
materials, personal notes or any other extra material is not. allowed.

e Show all your work. Explain your solutions,-quote theorems you are using.
o Please, write clear and complete answers for each ;;roblem in the same page.

e No credit will be given for non-justified answers.
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1. (20 points) Compute the supremum and the infimum of the following set. Justify.
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2. (20 points) Determine if the following series are convergent or not
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3. (20 points) Let (z,) be a bounded sequence. For every n € N define a, = sup{zx : k > n} and '\
b, = inf{z : k > n}. ‘

(a) Show that the sequences (a,) and (b,) are convergent. (Hint: show that they are monotonic)
(b) Let a = lima,, and b = limb,. Show that =<t « 7
(c) Show that (x,,) is convergent if and only if a = b.
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4. (20 points) Let 3 a, be a convergent series. Determine if the following conclusions are true or
false. Justify.

(a) 3" a? is convergent.
_(b) 3" |ax| is convergent.

(c) 3" |an+1 — an| is convergent.
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5. (20 points) Let F': R — R be the function defined by
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Prove that lim,_,0 f(z) = 0 and that lim,_,, f(z) does nof: exist for all a # 0.
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