
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:

∞

↓ T is liner it (1) ; (2) hold.
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↑ if you apply a linear transformation to /you set the linear combination

a linear combination of vectors of the is W/ same scales.
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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.

)

add First then rotate.

a)

TCoul cTlus

p
-

>rotatefirsttwee

scale first ,ther rotate

T : 1R
?
→ [R

る

eaway to check if J is linea !

+( [8 )) = [築営] = ( ; ] ≠ [8 ) would have to

be trus
↓

Tit
be lear ! Why ? TCO) = 0 -

> was

binea
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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.
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https://www.geogebra.org/graphing/jyzexjma
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Ex .
Find A for reflec across yaxis
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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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Example: Find the standard matrix for the transformation T ◦U where 
U is the transformation which rotates vectors in R^2 by 90^deg clockwise, and
T is the transformation which projects vectors in R^2 to the x-axis.
e
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Example: Find the standard matrix for the transformation T ◦U where 
U is the transformation which rotates vectors in R^2 by 90^deg clockwise, and
T is the transformation which projects vectors in R^2 to the x-axis.



Hint: think geometrically!

You Try It!

Also: find the standard matrix for G=T ◦U



Example: What is the standard matrix for the transformation 
which first applies the transformation T to a vector x and 
then applies the transformation U to the result?

You Try It!
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You Try It!

Hint: don't assume A and B have the same size.

compare to numbers.

3 is inverable (using multiplication)
ble

3 * 5= 1
.



Key observation: Having an inverse of a coefficient matrix 
of a system Ax=b makes solving the system very easy!

Ax些 b

A= 。 1 b=(?
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what matrix?
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You Try It!

"



https://textbooks.math.gatech.edu/ila/demos/rrinter.html?
mat=1,0,4,1,0,0:0,1,2,0,1,0:0,-3,-4,0,0,1&augment=2
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True or False: the rank of A is equal to 3.

You Try It!


