— 2. Session : Linear Traunsformations and MaZrices
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s oa rale , that &LI.S'clth to each vector X v R" o
~ unlgue vector £ tin R™ -
e ek ) XT3+ F X
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Def. Liet A be am ynxn-—wmatrix. Then the
o transformation from R" to R™ 3(‘!/_@4 1931 -
o B TA_(_X) = A N S: )
bs called the maatrix trausformation (nduced L:J‘., A
Ex. " °k_ S = —
2 |
‘l B A = L -=-t1 3XZ:,VV'0CLV(‘X
 The matrix travstformation itnduced Lf;) A )
I . e Xy 1
X, < 1 X 22X+ X2
U C T e
An example .
] o0 7 (.
T TN\ 1Tz 1 | % -
o T,%(LZ_): t —{ 2—-]: L=
B yp TAD
S '_]"_'Céré =5 b N 77
Ex, A=Ryg= | sth6 coso 5 >V
;(_ o 2 x 2 — rotation madf"f(-jﬁ - o
X cos6 -sthb I‘x‘[ 2 e
Ty ( [nﬂ)‘ sinh  cos b |’ A R?*r R -




- - | Orfhgjonai /Pr‘ojevh‘au On
— Ex. ; ,O g A #be_KyL}o_L@n.e _
A = |00 o
[ X7 (1 00\ [ X [ x1 ;ﬁv
L\ =1oaoll2l=10 lf>1,
X T, (V)

"Det. A tranmstormation T trom R” o RY ¢ sacd
to _be (inear (¥
| (1) Ta+V) =T+ T)
O @) Tel) = ¢ T(R),
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for all vectors R ,V__ir IR” ond all scalors c.,
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Thesren = I+ T s a livear tram‘Farmadr('am/, theun
O ) T3 =

@) T (ad+by)=aT@E)+LT(V),

Proot :

) T3 s T(0R)= 0. T(B) = oK

(2)  T(aR+bW)= T(ak)+T(b¥)= a T(Z)+ LTE) ok
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% Ex, T( [:” = [ﬁ:.z 5ot (éneay: sihce T('[g])= [,z]*[‘”g]
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—( Remark : A _linear transtorwation T from IRH £ R™
Ls determined bj, the Lmages ot the staundard

bascs vectorg

T(E) ,TED , .. ,T(E),

Ex. T  lineay trauwsformation From fRz to ’R\M.
[y]= x |2 ]+9ﬁ] = x&, +tye,
so _We have
T([;D = T (x8+4&) = X T(E) ty T(&).

(0 Thuas , the two vectore T(E)Y , T(E,) determine

the tvaunsiformation .
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L-ecfkre, N =
= I
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Theorew: let T be a linear tTrausformwatisn from

ﬂa” to /RW'. Then T s the wiatrix trkkr'fﬂrl/vm;h'ah

tnduc ed Lj. +he.  mxun—wmatrix

A=l T(R) T(EY . T(ED],

Thus,  T(X) = A-X. The matrix A s called
the standard waatrex of T,
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