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1. Recall the following definitions and theorems: .
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a) Cluster point
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(b) Limit of a function Cl'\/ l\B
) Sequential criterion for limits of functions ‘,g RN — \e LS .

Divergence criteria:
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(g) Sequential criterion for continuity %PFG/E X . Yﬂ W\ mw Z
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h) Discontinuity criterion

(i), Maximum-minimum theorem for continuous functions VVLM ‘ QnpLiAeL
(j) Intermediate value theorem %\S‘ﬁ% MQ& -
(k) Preservation of intervals theorem

(1) Uniformly continuity
(m) Nonuniform continuity criteria

(n) Uniform continuity theorem for continuous functions on closed bounded inter-
vals

(0) Continuous extension theorem
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9. Show that the function f: (0,1) — R given by

(1
e S —_
f(z) = xsin <x)
is uniformly continuous :
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1
10. Show that f : (a,+00) — R given by f(z) = p is uniformly continuous if @ > 0
but fails to be if a = 0.
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11. Suppose f: R — R is a conti s functio hthtlmf() lef()
L'. Show that f is fmly
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12. Suppose f : R — R is a continuous function such that lim f(x) = L and

T—r—+00

lim f(z) = L', show that f(R) is a bounded set. If there exists xq,xs such
T——00
that f(z1) > max{L, L'} and f(zy) < min{L, L'}, show that f(R) is a closed and

bounded set and moreover, its extremums are attained.
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13. f:[a,b] —> R is continuous such that for all x € [a,b], there is y € [a, b] such that
lf(y)| < = \f( )| Show that f(c) = 0 for some ¢ € [a, b].
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14. Show that a continuous p
niformly co t s on R.
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15. (a) Show that if f and g are uniformly continuous on A C R and if they are both
bounded on A, then their product fg is uniformly continuous on A.

(b) By considering f(x) := z, g(x) := sin x show that the boundedness assumption
is necessar y.
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16. If f : A — R is uniformly continuous such that |f| > o > 0, then 1/f is also
uniformly continuous.
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