David Tran Math 3122
251169871 H "i’ 1 September 19, 2023

1. Proof. Suppose for the sake of contradiction that such a function f existed. Then f is differ-

entiable so it is continuous. By the MVT, for some 0 < ¢ < x, NT f'(¢) = 1 when
x > 0. So, lim,_,o+ % 1 # 0. Thus, lim, . x) f ) £ 0, so 1'(0) # 0, contradicting
the supposition ]
2. Proof. Let F(z) = [’ f(z)dz. By the Fundamental Theorem of Calculus 2, F'(z) = f(z)
and F is contlnuous By the MVT, W = F'(¢) = f(c) for some ¢ € (a,b). That is,
F(b) - F(a) = Y f@)de = F(e) (b a). m



