23, Session : Linear Transformations and Matrices

eco(( : ,fRn ’s the set of vectors with n coordinates,

De;F A tunction or transtermation +  From R s IR™

(s a rule , that assigns to each vector x inm R" o
M,ML@MQ vector F(R) ¢n /R

R X1+ 3x, + Xz )
Ex. ;([;;]) = [ XE+ 2x, 1

transformation  from R® +o R* ( Rg"‘*,"ﬁ%).

Ex. F(x)= 2xz+ Sx-3 R /s R

Def. Let A be an ymxn-—matrix. [heu the
transtormation From [R" to R 38\/9.\4 bg

T, (X)) = A-X
Cs called the nmiatrix traustormation u/ml«cw( by

Ex. X | o
Ex o 1
A= || - Ex2-matrix |
The matrix transformation tnduced by A

| 07 7 X ‘ -
- g ear

An  examm P (e

ey - i)

Cor6 —SCnb —In R(V)
Ex, A=Ry= [sthecwé | 6&\,'\7
2L x2 - rotation watvix , ‘ > X
T, ([51) = [Se T ) [;] , R%» R -
O



Ortogovm,( proje ction om
] Z A the Xy — )o(am¢

X

YDet. A tramstoermation |  From R" to RM ¢s sacd

to be (lneav (F

() T(R+V)=TE)+TW)

@) T(cl) = ¢ T(R)

for all vectors R ,V in IR” ouwd all scalors c,

Theorew = Matrix transtor mations are Llinear,

Proot

(D Ta(R+V)= A(R+V) = AR+ AV=Ta(R)+T, (V) oK
2) Talck)= A (k)= c (A )= c Tao(R) Ok ged

Thesren. : T+ T s a livear traunstforwmiaton . then

Q) T(3) =

@) T(ak+bV)= aT(R)+bLTWV),
~ Proot

() T(3)=T(od)=0T(R) =23 Ok

(2) T(aR+by)= T(a)+T(b¥)= a T(X)+ LTO) ok

| 2 e,
_E)_(A T([;]) - [)';-tlz i$ het (enear since T ) [2]:‘,_[ l

Question v How can ome see from the wmatrix what
. wmatrix trawstormmatlon Vil do 2

@



Pewark : A linear transtovrwation T trom R 2o R™
Ls  determinel bﬁ the ,imaju ot the standavd

_basis vectors o
TUED ,TEY , ., TE).

é_ T  linear trausformmation From [Rz to ’R\M,
Lyl=x [é])r? [7] = x2, tye, ,

S0 we have |
TLED = T (xZ+98) = xT(E) +4T(&).

Thus ;, the two vectors T(E,) , T(E,) determine

the traunstorvmation .,

Answer to gquestion i Plot the colyumn vectore ot

the matrix, and form a jm‘&f

IRGERIRBE
T, (&)= [T2][7])=
i VA
CE DR
¥

Ex. The non- fnvertible 2x2-matrix trom las t
L-ec,'f(«re, N

A= L2l

VTA (Z‘) = ["IL] ank TA (zz\) - {—Z] . 'Pawa(lf( VCC'&UVS\ o



I 9/\
A —Fx —
iy S
: N 'L; ——3> X
. st |0 4\
o . AN T = ,_]
T(E)) = [ ] \

Theorem: let T be a linear trauiformation +rom
R t R”, Then T (s the watrix trawstormmation
thduc ed L3 the Mmxun-— rvatrix

A=LT(E) T(&) U.T(e\]
/7-,1",.14_&5,), T(X) = A-X. The matrix A s C&L((ea(
the standard wmatrix of T,

X = X€ +%,& +., +Xx, &
T(R)= T(x,& +%,8, 4+ + X,8,)
= T(0B)+TOGE + vt T2
.= x,_T(e,)*—xaT(,ez7+..,,+_g§nT(é"&,\ -
= [T@) T@E) .. TEDIE = AR .20,

Theorer: TF A 2 an mixu- matrix and B an nip =

matrix 5, then
TaeTp = Thg

It C s an tuvertible Nxn— matvix , theu

TB TA



