44 The MVT for integrals
(average value over an interval)

and the
1st & 2nd FTC

Average Value on a Interval

Mean Value Theorem for Integrals

i

b
/ f(z) dz = f(c)(b — a)

y=f(x)

£(¢) is the average value of f on the interval [a, )

44 The Fundamental
Theorewm of Caleulus

Claim:

-
/ F(@) da = F(b) — F(a)

The proof...

Az) :/r fwa . and .. //(x) dz = F(z) +C, if F'(z) = f(z)

A(@) = Jim Azt "’]’ —A@ _ iy ﬂj/’ =limf(c) =f(z) soA(z)is an antiderivative of f(z)

=)
A(x) = F(z) +C = / F(t)dt  consider A(a) = /"m) dt=0 = F(z)+C

° ¢ Here
Then / £(t) dt = F(z) - F(a) .. 50 C = —F(a)

b
If we let = b we have the FTC: / f(z) dz = F(b) — F(a)

5

The Second Fundamental
Theorem of Calculus

| 1@ ad] = 1w

The Net Change "Theorem"

/ " Fe) do = F(5) - Fla)
or

b
F(a) -‘r/ F'(z) dz = F(b)




