Math 371 ASN 5
Due Wed Mar 9 posted Wed Mar 2 2016

1. (a) Determine the limit (with proof) or show that it does not exist: lim v/x where ¢ >0 .
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(b) Determine the limit (with proof) or show that it does not exist: lim(x? + x + 1) where c is
X—C

any real number.

2. (Squeeze Law revisited) Let S C R and ¢ be a cluster point of S. Suppose f : S - R, g: S - R
and h: S — R are such that
f(x) < g(x) < h(x)

for every x € S, and that
lim f(x) = limh(x)=LeR.
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Prove that lim g(x) = L.
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3. Let S C R, ¢ be a cluster point of S, and suppose that f : S — R is bounded. Show that there
exists a sequence {x,}°; such that each x, € S\ ¢, x, — ¢, and {f(x,)}5°; converges.

4. Prove that f : (0,00) — R : x + 1/x is continuous using the definition of continuity.

5. Prove that f : R — R defined by

_x ifxeQ
f@y_{% if x R\ Q

is continuous at 1 but discontinuous at 2.

6. Suppose f : R — R and g : R — R are both continuous and that f(r) = g(r) for every r € Q.
Prove that f(x) = g(x) for every x € R.

7. Suppose f : R — R is continuous and that f(c) > 0. Show that there is some « > 0 such that
f(x) > 0 for every x € (¢ — a, ¢ + «).
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