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B Motivation

We want to find the area under some function.




B Motivation

Easy for simple geometric forms as squares or triangles, i.e. for
constant or linear functions.
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___ Step F Ui C i 0N

For general functions, we approximate the area with rectangles.
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For general functions, we approximate the area with rectangles.
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For Ax — 0 the sum the square areas converges to the area under

the curve.
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B Fundamental theorem of calculus 1 8

A function F with F’(x) = f(x) is called antiderivative of f.
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A function F with F’(x) = f(x) is called antiderivative of f.

m The antiderivative is also called indefinite integral

m If F(x) is a antiderivative for f(x) then F(x) + cis also a
antiderivative.

m We often write




B Fundamental theorem of calculus 1 8

A function F with F/(x) = f(x) is called antiderivative of f.

Theorem (Fundamental theorem of calculus)

Let f : [a, b] — R be continuous then
® An antiderivative F of f exists

m for any antiderivative F of f it holds

The computation of an integral reduces to finding an antiderivative.




mm  Elementary [nteg rals o ——

m Derivatives of elementary functions:

f(x) ‘ 0 1 x 7éx”1 1 ¢ sinx cosx flax)
il
F(x) ‘ T x 3x #XP—H Inx € —cosx sinx 1F(ax)
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Theorem (Rules for integration)

ch-f(x)dx = C-be(x)dx

a a

be(x) + gl = [

a a




m  |mproper [ntegrals

® An integral with
m at least one endpoint in {—o0, 0o}
m an endpoint a with lim,_,, f(x) € {—o0, o0}
is called improper integral.

Examples:




m  |mproper [ntegrals

m To compute an improper integral
m Replace the improper endpoint a by some variable &
m Compute A(x) = J"f;f(x)dx
m Compute lim A(x)
x—a

m If the limit exits, we say the integral converges




