1. Let (s,) be a sequence of real numbers. )‘D
a) Define limsup s, and liminf s, (which may be oo or —o0).
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b) Assume the sequence (s,) is bounded: for some real number M > 0, |sp| < M for all n,
and assume lim inf s, = limsup s, = a (which is a real number since (s,) is bounded).

Prove the sequence (s;) converges to a.
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2. Do the following series converge or diverge? Give a reason for your answer. ﬁ
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3. Let (an) be a sequence of real numbers such that limsup lan|/™ = a, where 0 < @ < 0.
Prove that for a real number z the series

& )

converges if |z| < 1/a and diverges if |z| > 1/a. (Nothing can be said when |z| = 1/a.)
Hint: Root test. 0"‘1{"‘i
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4. ) Prove that the function f(z) = \/z is Contmuous on [1,00)
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b) For z real define [z] to be the greatest integer less than or equal to x. Prove f(z) = (=]
is continuous at z if and only if z is not an integer.
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5. For all real = define Define the function F(z) by:
F(z) = 0 if = is-potratienal; ~ (- & \LQ

F(z) = 1/m it #—=—n/m_is rational-an i 71 and ' have No COMLIO

(except 1 and —1). . | A ; b = .
k—l (())EJ ,\'{~'r'. }Ik_,h)" hA >'§‘. f_",{)'_d X =0
Prove F is continuous at z if and only if z is not rational. / % '
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