
Exercise 3  Illustrate the linear transformation theorem with the projection function T : 3 2, by writing
T as a matrix transformation.
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Exercise 4  Find a matrix formula for the linear transformation T : 2 3 which satisfies
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And sketch the mapping diagram.
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When you learned about functions in a previous course, the following were key ideas:

Definitions:  The function f : X Y is one to one (sometimes called injective) if each image point of f arises 
from exactly one input value.  In other words,

f x1 = f x2     x1 = x2.

The function f : X Y is onto  (sometimes called surjective) if for each y Y there is at least one x X so
that f x = y.

If  f : X Y is a function, then the function g : Y X is called an (the) inverse function for f if and only if

g f x = x   for all x X      and   f g y = y   for all y Y.

Theorem  A function f : X Y has an inverse function g = f 1 if and only f is one to one and onto.

Exercise 5  For a linear function T : n m with matrix A  i.e. T x = A x
5a  What is the pivot condition on the matrix A that makes the linear function T one to one?

5b  What is the pivot condition on the matrix A that makes the function T onto?

5c  Is the transformation in Exercise 3 one to one?  Is it onto?

5d  Is the transformation in Exercise 4 one to one?  is it onto?
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w3.5
a Use the transformation picture for a mystery linear transformation T x = A x to reconstruct the matrix 
A.

b)  Sketch the line segment in the domain (above) whose position vectors are given parametrically by
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Then sketch the image line segment, T L , in the codomain (above) and provide a parametric formula for 
the image position vectors.
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