Antiderivatives

Given f’(x), what could f (z) be?

Example: A particle is accelerated along a line with acceleration a (t) = .
What is its velocity v (¢) at time ¢?

One possible answer: v (t) = ?; (particle starts from rest).

Another possible answer: v (t) = % — 37 (particle starts with ve-
locity —37). 2
v(f):f/sz c < oy con ifad

Definition: f is an antiderivative of g if f' = g (i.e. f'(z) = g(z) for all
).

Uniqueness: “Antiderivatives are unique up to addition of a constant”.
If f, and f, are antiderivatives of g, then for some constant ¢, fa (z) =

f[ (CU) + €.
Proof:
(f2(@) — f1 (@) = f3 (&) = fi (2) = g (z) — g (z) =|0
so (by MVT) £, (z) — f1 (x) is constant, say fa(z) — fi (z) = ¢ for all z.

So knowing the value of an antiderivative at a single point determines the
antiderivative uniquely. ' g

Example: If f(z) is an antiderivative of sin (z), and f () = 0, what is

f(@)? " L .
x(;.(ag(x)__, = Sun (_)(} bu:i "(05(1—[ ):‘ {

G l(t ’;(x) = -| - cuj[\)()
~hon 409 = 5i(Y) S lm)= =140
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