Elementary maths for GMT

Calculus

Part 2.1: Integrals



The primitive

« A primitive function F(x) of a function f (x) is defined

7 F (=19

* Any function F(x) whose derivative equals f (x) Is a
primitive of f (x)

* The primitive is often called the antiderivative,
because you find a primitive by ‘inverting’
differentiation
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Example

(%)= 1 (%)

primitive

X° isaprimitive of  2x

X°+4 isaprimitive of 2x

sinX 1S a primitive of cos x
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The primitive

« If FiIs a primitive of f, then every function
G(X) = F(x)+C

IS also a primitive of f for every constant C,
becauseG'=F'=f
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The integral

« The collection of all primitives of f (x) is called the
Indefinite integral and denoted as

j f (x)dx

jf(x)dx:F(x)JrC
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Examples

* The indefinite integral can be found by ‘inverting’
differentiation

IZX dx =x*+C
jx3 dx=1x*+C

jcosx dx =sinx+C
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Properties

* The integral is a linear operation
[cf (x) dx=c| f(x) dx
[(f00+9(9) dx= [ f(x) dx+ [ g(x) dx

 Example

j(20033x+53in 4x) dx =
chosi%x dx+5jsin4x dx
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Differential form
* The problem %: f(x) for
X

unknown y=y(x) can often be solved by taking the
Integral of both sides:

y(x):jf(x) dx +C
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Example

d
. Solve % — 2x + 3, with y(1) = 2

« Solution
— Integration gives

y(x)=f(2x+3)dx=x2+3x+C

— For x = 1, the substitution gives
y(1)=2=14+3+4+C
— S0 C =- 2, and finally
y(x) = x% 4+ 3x — 2

/ . . s
% Universiteit Utrecht

Ab\*

Wy,

Elementary maths for GMT — Calculus - Integrals



The definite integral

 The definite integral is defined by
b
| f(x) dx=F(b)-F(a)

 Example

shorthand

IZX dx:[xz}2 =2°-1°=3

1
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The definite integral

« Application: The definite integral equals the area
under a function
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Example
2
The definite integral IZX dx = [lez =2°-1°=3
1

f(x) &

fx) = 2x

Area =3
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