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Exam 1 in one
Terminology↓& definitions week from

today
& 6 :30 pm
rooms listed on

Canvas homepag.
Th= Ax:b)(A1) =32

i is the image KvitHUz= b.

of x under T

f(a)=3x is linear.

g(x) = 3x+ 1 is not

O knear !

- (i)(373(0,
1 + u(i)= ]

~-
T((it) = (i) + 5(i)=1

! 3
- i = ?
/il = (E)

System
of equs

.

(oi/]e(=~:Elite
TheQ: when is every be

m pivot in any
col of

an image Vector? (Ala) so

Q: how many in pot vectors Ax= I is inconsistent

give a particular is output?



Name that matrix . Y
T(%) = (ii)(6) = (i)

T((i)) = (i)

YHill = (i
= (t)

A : yes

-T(i)) = % :(i) = -(i)+ (i)

At : One-to-the

#
A= loi seembetterangeoutput!

18) .#(3)

T((i)) = (6) T(il = 187 T((3) = 1 : 1 T(])= 137

A : no
,
it b = 1*) to The inloutour Az: many-to-one

range
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A
↑ Solve

End that
wor

(A/Ev ...

& pints
?



Find A given some description
of T

.

Orde output
z z 6 16).

E
A = [] (E + (e) +0= 1)

3x2
- F

A=f ((i) =01/by our
=I

T((il) = +((s) + (i) = T((b)) ++((i)
= (7 + 10) =1) .

+(all)+b(i))= a+(ol) +b+(i))
= a(z) +b)-)



-

T((il) = +((s) + (i) = T((b)) ++((i)

i(i))= (2)
= (7 + 10) =1) .

↳+((i)) = 1)

T((b)) =+(2) - (i)) = + ((2)) -+(i)
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us]

③No two are color.
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CHECK OUT the textbook for Math 1553 which was created by Georgia Tech professors for 
Intro. Linear Algebra

https://textbooks.math.gatech.edu/ila/

There's a really nice section on linear transformations

https://textbooks.math.gatech.edu/ila/one-
to-one-onto.html

https://
textbooks.math.gate
ch.edu/ila/matrix-
transformations.html

ILA

↳



basis .

A

loy (i) (i)
1)

( 1: (9)
T(x)= At turn +(ei) = "its col

of A
"

Teil = "First col of A
"

Tei)= "second col of A "

(v , v) (A b) File) = "last column of A "

↑ T A = (+(e) Te) ... Ten)]
cols of the Matrix



2 A= (T(ei) +(e)]
=>

Find the columns of A

by locating the images

of e er

after rotation .

- Sind
d

Cos O cos(0+ 90
%)n A= ISin O Sin (0 + 90)3

Ecoso

& apply rotation

-
en = /it

po
cos(0+90 =

-Since
A does the job

"rotate by 90
° CCN" Los(2+90) = -Singe

Sin (0 +90
%) = cost Sin(2+900) = cos

so i
When applied to XeIt

?



31 TM)= Ax is "rotate by 900

Clockwise
"

Ar
Forma la for

↓ al O#
col of A .

- Sin(-90

18 :7 First (190 last 90

*iunded or
-]

3





Ex. Let T(x)=Ax be the transformation 
which first reflects vectors in R^2 
across the line y=0, and then projects 
the resulting vector to the y-axis.

Find the standard matrix of A.
Tei The
A=18

:it
T((6) = ?

3

-To
reflect

I Sol in=>X

Y Y
&

reflect

- Ii&(2) I
End co

Sanity Check

il= 1: /i) = 1 :1i



T(x)=Ax = B opposite is "many-to-one"

A
t

=> A has a pivot in every bu
=> RREF Of A has no zero rows .

(Alb) ~ ... li
# A has a pivot in every co

-

Q: Example of transformation which is -Ax=b has amost one solution

(a) one-to-one but not onto?

pivot in every column, but not every now ?

A=
6 % Y T : IR- IR3[
08 one-to-one

but

not onto.

(b) onto but not one-to-one?

T : IR3-I2 isA = 16 % 8) Onto but not 11 .

() A = (i) T : H -Itz
T
-

* fi



Projections

⑤

I it

1: 7(i) = (i)

*

(ii)

* (i)

F

# (02)/ := 13

1621/i7= (i)

El= (2)
,
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IRB means vectors w/

3 entries

↑

(3) is in

↓ IT3

) in RE
(5) in 12↑

3 (ii)

#
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