
(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?

guess & check.
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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?

ㆁ

Opposite of 1-to-1 is many-to-1 .

:yes. If b= Ax = Ay taen 4 ay .
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what sizes can A be? can be TALL

what sizes can A not be CanNot be wider
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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?

(1) domain of T is IR
2) codeman of T is Ith
(3) range of T is a are in p
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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?

Cinputsh conspurs

√ domain IR3, codomain IR2

√ No , bic A is we Ecols > #rows
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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!



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=

Alz:

Als =



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

How to get A!

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


Ex · Find A for reflect across yaxs

A = CTle ) TGes]



(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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