
Example: A=[1 0 ; 0 1 ; 0 0 ], plot some 
inputs x and outputs Ax

Example: with A as below, plot some inputs and outputs https://textbooks.math.gatech.edu/ila/demos/
Axequalsb.html?
mat=1,0,0:0,1,0:0,0,0&range2=5&closed=true
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Example: for the matrix A given 
below, plot some input and output 
vectors for T(x)=Ax, and give the 
function T an appropriate NAME.

Example: plot some input and output 
vectors for T(x)=Ax and give the 
function T a NAME.

https://textbooks.math.gatech.edu/ila/demos/
twobytwo.html?mat=-1,0,0,1&closed=true

https://textbooks.math.gatech.edu/ila/demos/
twobytwo.html?
mat=1.5,0,0,1.5&closed=true&pic=theo3.jpg
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Example: ditto

https://textbooks.math.gatech.edu/ila/demos/
twobytwo.html?mat=0,-1,1,0&closed=true&pic=theo8.jpg

https://textbooks.math.gatech.edu/ila/demos/
twobytwo.html?mat=1,0,0,1&closed=true&pic=theo11.jpg
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Examples from calculus: f(x)=sin(x) and g(x)=x^2
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Example: find the domain, codomain, and range 
of the matrix transformation T(x) below

Example: find the domain, codomain, and range 
of the matrix transformation T(x)=Ax with the 
matrix A given below

https://textbooks.math.gatech.edu/ila/demos/
Axequalsb.html?mat=-1,0:2,1:1,-1&closed=true&show=false
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You Try It!

Find: the domain, the codomain, and the range of T. 

Also plot a few input and output vectors, and give the 
transformation a NAME
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(1) find T(u) where u=[3;4]

(2) let b=[7;5;7], find v in R^2 such that T(v)=b.

(3) is there any other vector w (other than v) that 
also gets sent to b?
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Same A as previous example.

(4) is there any vector c in R^3 which is 
not in the range of T? In other words, can 
you find a vector c for which NO vector v 
in R^2 maps to c?

Is it possible that Ax= C is inconsistent for some choice of c ?

↓ possible & port to be a augmented column ?
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We will restrict our focus to matrix 
transformations in this class, but it is good to 
know that you can still ask similar questions 
about arbitrary transformations from R^n to R^m.

Same example as before: Is the 
transformation T(x)=Ax one-to-one?

xamzinaboutween]
If Ax= b Forsomb then X is (x=0 trivial solu)

uniquely determined (ble no frees-

Whatcan you say about A? NEM (#cols- #rows)
what sizes canA be? can be TALL

what sizes can A not be CanNot be wider



New example:

Non-example:

(1) Is the transformation T(x)=Ax one-to-one?

(2) If not, find two different vectors v and w 
that map to the same output b

(3) Also, is every vector b in R^2 the output 
for some input vector v?

2) domain of T is M2
() codemain of T is IR3
() range of T is a are inrange is SpanG()

,
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Same example as before:

Same example as before:

(1) is T(x)=Ax onto?

(1) is T(x)=Ax onto?
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Last example:

(1) find the domain and codomain of T

(2) is T one-to-one?

(3) is T onto? Comments in Ar齶domain is K23, codomain isIR2

range of + is Spani (2), 12l
,

(c) 3

↓
One pivt in col 1 I how 1
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,
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Key observation:

(1) T(u+v) = T(u) + T(v)       "T respects addition"

(2) T(cv) = c T(v)         "T respects scalar multiplication"

Some immediate consequences:
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Proof by picture:

T(u+v) ≟ T(u) + T(v) ?

T(cv) ≟ c T(v) ?

Hint: check what happens to T(v) if v=0 the zero vector.
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You Try It!
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First: recall the definitions of e1,e2,...,en

For the matrix A=[1 2 3 ; 4 5 6 ; 7 8 9] compute Ae1, Ae2, 
and Ae3.

ala standard basis

vectors in IM".

Aer = Guy &
first do A

second col of A

Alz: = 售 )
←

Aex = 13)
Mind al ora

#(e) = All = First col of A

T(ez) = Aer = second cl or A

Tes) = Aes = third col or A



https://www.geogebra.org/graphing/jyzexjma

How to get A! Apply T to e zez
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Ex · Find A for reflect across yaxs
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(1) Find the standard matrix A of T

(2) is T one-to-one?

(3) is T onto?

(1) Find the standard matrix A of T

(2) is T one-to-one?

(3) is T onto?
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