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Functions

x → f (x)
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Attributes

I Continuity

I Monotonicity

I Convexity

I Symmetry

I Boundedness
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Linear Functions

l(x) =
b − x

b − a
y0 +

x − a

b − a
y1

a bx
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y1
l(x)
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Combinations

Linear combination

h(x) = αf (x) + βg(x)

Product
h(x) = f (x) · g(x)

Composition
h(x) = f (g(x))

Example: f (x) = x2, g(x) = x + 1, h(x) = (x + 1)2
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Limits

f (x) =
|x |
x

lim
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x→0−
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Example: Derivatives

lim
h→0

f (x0 + h)− f (x0)

h

x0 x0+h
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Integrals I

Area:

A =
N−1∑

i=0

∆xiyi+1

xi

yi
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Integrals II

Define:

F (x0) = c ,

F (xi+1) = F (xi ) + ∆xi f (xi+1)

A = F (xN)− F (x0)
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Integral as a Limit

N →∞:

A =

∫ b

a
f (x)dx .
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Derivatives

Rewrite definition of F :

f (xi+1) =
∆F (xi )

∆xi

Limit:

f (x) =
dF (x)

dx
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Derivatives Roughen
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Function Spaces

]
Cubics:

p(x) = a0 + a1x + a2x
2 + a3x

3

p(x) = a0 +a1x +a2x
2 +a3x

3 and q(x) = b0 +b1x +b2x
2 +b3x

3,

αp(x)+βq(x) = (a0 +b0)+(a1 +b1)x +(a2 +b2)x
2 +(a3 +b3)x

3,

Cubics form linear space P3.
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P3 Dimension

Basis:
1, x , x2, x3

dimP3 = 3
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