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MATH2050A HW6 Solution

Let ¢ > 0 be given. Since g is continuous at b, there exists 6 > 0 s.t. for all
ly —b] <6, |g(y) — g(b)| < e. Also, lim,_,. f(x) = b implies there exists J, > 0 s.t.
for all 0 < |z —¢| < 04, |f(z) — b| < 0. This implies |g(f(z)) — g(b)| < €. Therefore,

lim, ,.go f= g(b)

¢ € P implies f(c) > 0. Take e = f(c)/10 > 0, by the definition of continuity of
f at ¢, there exists § > 0 s.t. if x € Vs(c), |f(x) — f(c)| < f(e)/10. In particular,
f(z) > 9f(c)/10 > 0 and Vj(c) C P as desired

Remark. This question is a rephrase of HW5 question 7.

For f(z) > g(x), 5(f(z)+g(x))+31f(2) —g(2)| = 3(f (@) +9(z)) +5(f(x) —g(x)) =
f(x) = sup{f(x), g(x)} = h(x).
For f(z) < g(x), 5(f(x)+9(x))+31f(z) —g(2)| = 5(f () +9(z)) +5(9(2) - f(2)) =
g(x) = sup{f(z), g(x)} = h(z).

Since f, g are continuous at ¢, so as f + g, f — ¢ and |f — g|. Thus h is continous
at c.



