1.9: Matrix of a Linear Transformation
Math 220: Linear Algebra
		
1.9: Matrix of a Linear Transformation







The columns of   are  and .  Suppose T is a linear transformation from  such that  and .  

Find a formula for the image of an arbitrary .











This shows us that knowing  and  can give us  for any .  That is, for all we have:
[image: ][image: ]
This Matrix A is called the _________________________________________________
_____________________________________________________________________.


[bookmark: _GoBack] Find the standard matrix A for the contraction transformation   for .








[image: ]Let  be the transformation that rotates each point in  about the origin through the angle , with counterclockwise rotation for a positive angle (see the figure).  Find the standard matrix A of this transformation.


		








Geometric Applications of Linear Transformations
Observe and discuss in the interactive ebook: (also, pages 74-76)
· Reflection




· Contraction & Expansion



· Shear



· Projection



The Theory of Linear Transformations
[image: ]

Another way of saying this is that the _________ of T is all of the ______________
[image: ]
[image: ]
[image: ]
[image: ]
Proof.







[image: ]
Proof.










Let T be the linear transformation whose standard matrix is below (2 cases).  Determine whether they are “onto ” and/or a one-to-one mapping.
a) 

				b) 
	
	Why?
	Why?

	
onto ?
	
	

	one-to-one?
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Theorem 10

LetT : R™ — R™ be a linear transformation. Then there exists a unique matrix A such
that

T(x) = Ax forall x in R"
Infact, A is the m x nmatrix whose j th column is the vector T'(e;), where e; is the j
column of the identity matrix in R™:

A=[T(e1) -

T(en)] 3)
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Definition
Amapping T : R® — R™ is said to be onto R™ ifeach b in R™ is the
image of at least one x in R™.




image19.wmf
m

¡


oleObject18.bin

image20.png
7 T
i n i i]

Tis not onto R™ Tis onto R™
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Definition
Amapping T : R" — R™ is said to be one-to-one if each b in R™ is the
image of at most one x in R™.




image22.png
Domain - Domain T
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R R

Tis not one-to-one. Tis one-to-one.
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Theorem 11
LetT : R" — R™ be alinear transformation. Then T is one-to-one if and
only if the equation 7' (x) = O has only the trivial solution.
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Theorem 12
LetT:R™ — R™ be alinear transformation, and let A be the standard
matrix for T. Then:

a. Tmaps R onto R™ if and only if the columns of A span R™;

b. Tis one-to-one if and only if the columns of A are linearly independent.
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