Problems #11, Math 4209, Dr. M. Bohner. Apr 20, 2018. Due Apr 27, 2 pm.

55. Let I C R be an interval. A function f: 1 — R is called convex if
fAz+(1—=Ny) < Af(x)+ (1 =N f(y) whenever z,y € I and X € [0,1].

(a) Show that f:R — R defined by f(z) = z* is convex.
(b) Assume f is differentiable. Show that f is convex iff f’ is increasing.
(¢) Show that e: R — (0,00) and —[: (0,00) — R are both convex.
56. Find the Taylor expansion of f:(0,1] — R defined by f(z) =1(1+z) at o = 0.
57. Using only the definition of the Riemann integral, find f; f(z)dz with 0 < a < b in

each of the following cases.



