Section 4.1 Differentiable Functions

Theorem 4.1.1
If f isdifferentiable at x, then f is continuous at x.

Theorem 4.1.2
Suppose that f and g are differentiable at x. Then,

(@) Forany constants ¢ and g, of + g is differentiable at x and
(of +9)'=af'+9".

(b)  The product fg is differentiable at x and (fg)'= f'g+ fg'".

(c) If g(x)=0,then f/g is differentiable at x and

BE
g g’

Theorem 4.1.3 (The Chain Rule)
Suppose that f is differentiable at x and g is differentiable at f(x). Then

go f isdifferentiable at x and (g(f (x))'=g'(f(x))f'(x)

Section 4.1 Differentiable Functions

Theorem 4.2.1
Suppose that f is continuous on the finite interval [a,b]. Let ¢ be a point where

f attains its maximum. If a<c<b and f is differentiable at c, then
f'(c)=0.

Theorem 4.2.2 (Rolle’s Theorem)
Suppose that f is continuous on the finite interval [a,b], differentiable on (a,b),

and f(a)=0= f(b). Then there is a point ¢ satisfying a < ¢ <b such that
f'(c)=0

Theorem 4.2.3 (The Mean Value Theorem)
Suppose that f is continuous on the finite interval [a,b] and differentiable on

(a,b). Then there is a point csatisfying a < ¢ < b such that

f'(c):—f(bt)):;(a).

Theorem 4.2.4 (The Fundamental Theorem, Part I)
Let f be a continuously differentiable function on a finite interval [a,b]. Then,

f’ f(x)dx = f (b) - f ().



Theorem 4.2.5 (The Fundamental Theorem, Part 1)
Let f be acontinuous function on a finite interval [a,b]. Define

F(X) = j f(t)dt.
Then F is continuously differentiable on [a,b], and F'(x) = f(x).
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