Problems #8, Math 4209, Dr. M. Bohner. Mar 21, 2018. Due Apr 4, 2 pm.

8 if o> 1

cr—1

40. Let ¢ > 1. Discuss the continuity of f, where f(z) =
202 +1  if z<1.
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41. Prove that there exists a positive solution of the equation Tm 2 — x°.

42. Prove or disprove that f is continuous at xg, using the “c/§” criterion:
(a) f(z) =2’ +a, 20 =2;
(b) flw) =23, @ =1
(c) f(z) =e(z), zo =1 (see #39);

r ifr<0
(d) flx) = , 19 =0.
r+2 ifx>0

43. Determine whether the following functions are uniformly continuous:

(a) f(x)=62+7, f:R—R;

(b) f(2) =5z [ R R;

(c) flx) =2% f:R—R;
()

=%, f:[2,00) = R.

44. A function f : D — R is called a Lipschitz function if there exists some ¢ > 0
such that |f(u) — f(v)] < clu —v| for all u,v € D. Find a Lipschitz function that is
not uniformly continuous. Also find a uniformly continuous junction that is not a

Lipschitz function.



