MATH 431,TEST 1, Fall 09

1.
(a) Let f and g be defined by f(z) = z and g(z) = v/=. Graph f and g on the same

plot. 3'

(b) Let a, be a sequence of positive reals that converges to 0. Show that there is a
natural NV such that if n > N then a,, < va,,.
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2. Find a constants ¢ such that for all z in [-3, —2] we have
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3. Let a,, be a sequence of positive reals. Assume that g/" converges to 1/2.
(a) Show that there exists a natural N such that if > N then

a, < (3/4)™.
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(b) Show that a,, converges. 7
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4. Let a, be a sequence of positive reals that converges to 0. Let

A={a,;n € N}

(a) Show that A has a greatest lower bound.
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4 (b) Find the lower bound of 4
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5. Assume that the sequence b, converges to 1. Fos +\'l-‘— ; g L?
(a) Show that there exists N such that if n. > N then
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(b) Show that for any r > 1 there exists N such that if n > N then
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6.

(a) Show that there is a constant X such that for all reals z
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(b) Let a,, be a sequence of reals. Define the sequence b, by

1
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Show that b, has at least one subsequence that converges.
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(c) State a generalization of (b) and prove it.
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