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Exercise#1 [6 marks].
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(a) Use the definition to show that f(x) = zsinz is everywhere continuous function.

Hint. You may use the identity: sin A — sin 3 = 2sin (A = ) CoS (AQB).
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(b) Use the nonuniform continuity criterion to show that f(z) = zsinz is not
uniformly continuous on R.
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Exercise#2 [9 marks|. Prove or disprove.

(a) Let f : E — R be continuous. If {z,} is a Cauchy sequence in E, then {f(z,)} is
also a Cauchy sequence.

( False: Uk #u= 2=, awd f00= S(R) on (o).
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(b) If f is uniformly continuous on E C R and |f(z)| = a > 0 for all z € E, then -}; is
uniformly continuous on £.

(\ Tewe. Pl Sine fois omibrdy cond £, e Yo oy,
q aS»e =t if \x-al< ©, ot £ Htn [£69- Pt | <u s .
(e, F X< E g
/L— _ J_ — ——I‘—- - (23]
‘ %F“)[ }ﬁ&)’#ﬂ)} l ’)a() 12( l
< A [feo-F)

i
<;|(?.0(i'=f, n

(c) If f: R — R is continuous on R and f(g) = 0, for every rational number g, then
f(z) =0 for all x € R.
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