
Math 104, Spring 09
Homework#10: Connectedness, di¤erentiation

1. State and prove the theorem that a continuos function maps connected set to a con-
nected set (Theorem 4.22 on page 93 of the book).

2. Let I = [a; b] � R be a closed interval with a < b: Consider a continuos function
f : I ! I: Show that there exist a point x 2 I such that f(x) = x: (Clue: Cauchy�s
mean value theorem).

3. Consider two di¤erentiable (has a derivative at every point) functions f; g : R ! R:
Show that (fg)0(x) = f 0(x)g(x) + f(x)g0(x) for every x 2 R. In addition, if g(x) 6= 0
then (f

g
)0(x) = f 0(x)g(x)�f(x)g0(x)

g2(x)
:

4. Use the Lagrange mean value theorem: f(b)�f(a)
b�a = f 0(c) for some a � c � b to compute

approximation of
p
27:

Good luck!!
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