Singular Matrices And Linear Equations
Definition
The domain of a function is the set over which it is defined.



The range of a function is the values assigned by that function.

We speak about a function from Rn to Rm, if the function has domain Rn and range Rm
Consider a real valued function:
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e.g. y=f(x)

We can visualise the function graphically in R2
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Consider a function 
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e.g. f(x,y)=z
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Consider a function of 
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f(x) = ax + b is not linear for 
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Given f is a linear function from Rn to Rm then

f(x + (-1)x) 
= f(0)


= f(x) + f((-1)x)



= f(x) – f(x)



=0
In general, the function of 
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is not linear unless b=0
We define a translation from Rm to Rm by
 tb(x) = x + b     
[image: image8.wmf]m

R

x

Î

"


Definition
A function of Rn to Rm is affine if it also the composition of a linear function e.g. 
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and a translation tb 
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 such that f(x) =


f(x) = tb g(x)


f(x) = tb (
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f(x) = 
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Applying the theorem to linear functions from 
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Identity Function
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Then f(ej) = ej

j=1,2,…n
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This forms a matrix with entries along the main diagonal.
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e.g. n=3
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Assume 
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 is a n x n matrix and that 
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is the identity matrix in Rn
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Simple Scaling

Consider a function 
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In general the diagonal n x n matrix (a11, a22, …, ann) = 
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Amounts to scaling the jth basis vector ej by the factor ajj
Rotation About The Origin In R2 if R2 -> R2
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Define the direction of rotation as counter clockwise.

What are the co-ordinates 
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amounting to a rotation by 
[image: image28.wmf]q

. The associated matrix:
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Rotation of a complex number x + iy by angle 
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.
Is the same as multiplying by x + iy with 
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� EMBED Equation.3  ���
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