From Linjing

)
V' Question :
let T: I2-Ir* be a Linear tYMSJ'owaBiO") Such that, the Standordl

matrse gor T is K= (025 { )

(a) plexse show that How the input vectoy Is being —t;ransfavmed to the
output vector under the gven Uneoy ‘bfanirof"n.

b). U&'g the veSult obtained in(a), Sketth the images oJ-‘ the Yectangle
with Al4,2), B(-42), C(-4 =2 , D(4, -2).

l Discussion :

(o). Firstly, des¢ 21 - R) = =(x-1)-%¥ =0 =5 M=%, M=%

-025 »-l
Next , Jcmr A= 2., Solue the %modeneau.g stem. (2] - A’ﬁx: 0 to gev
the geneval Solution (x. ) _ (2t) _ t-(2 e telR
% + l >-‘“" t
For A=, Solue the 'RonnoJeneou_g sjscem(:‘fl—mxzo to e

the genera¢ Solution (%) _ [-28 )
= ) e
X2 S !
—,

Sinte A is 2x2 ,and A Ras 2 bnew& Indepen dent egenUec-eor( )and(’l),
then A—_ s d:aﬁonal.:zable. : !

Let P_( -.2) , D= ('?: O) , and then P'AP=D.
I O

me zpor= (1) (R ) (07)
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F"fSﬂL‘/. we draw the standard Ccoordinate ysten thlack arrowss) cOrres)oondirj
to the stondard basis Vectors.
Then we (onstruct o new Coovdinate System usi\n? the twe eyenvectovs
(T) and ("2) a5 o bosi (Yed amows) , 05 Shown in the diagram :
o U

Let's take the Coordinate vec-tor of pPoirt A(4.2) oS on example,
e a= (i), and then A= PDPpa, D-—-(% f),P=(2 -2)
o :

= U

Stepl- & — Pa, the resulting Uectoy Gves the coordinate vectoy t:f A
reltive t0 the new {,S’bem.

o<} T )(0)-()

2
Hence, the coordinate vectoy ch Yelctive t0 the new System is (o ) :

Step2. P70 > DpIa. The effect is 40 do a Swling in the new

b Coordinate system-
2 0 2
we Rhnow D=| = , pla= , S0 D S@les a.lo(tj Ui bg
o =/ 5 \o

a\—fac'tov%, ond SkleS aﬂ?ﬁ Us 137 ad:a.c‘tar-,l;_
2
Hence , ofter Scw'nj. the Coordingtbe vector Ok‘f&' rs <2$2 ) = (3)

0X=X
2
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Meanwhide . 5014. may Pefform the motris muliplitation to check that :

)

Step3. DP'a —> P Dpx the resulting yectey Gives the coordinate vectoy
«vc A' Yeltive to the original ystem.

PDP"'O-:."(2 - 3 =(6)
I | 0 3
Hence, the oordinate vectoy «DCA' rebtive 40 the arijinala gystem is (.3 )

In a nutshell ,
2 -
Tis o Scau‘ﬁ a[a:g the Gxes jn the divection DJC (l) end (‘)‘) é/ the

factors 2 and & respectively. U

. u

P2

(b). Use the (onclusion in part(a) tO drow the new yertices a(iyectL:{

For example, T Scates A along Xnew ba =3~ ond “&"ﬁ g"e“’ I’JE‘-

Sinte A, (4,2) LieS on the 0Xis Xnew,
we oniy need to Use a Tulevy to SCale OA alo»g Konew bj = o attan OA'.
Smctarlj , (e Can Sketch the Yest 3 vertices B,C,D to attarn the I‘Mﬂﬁg

Uj: Tectangle uwnder the linear mnsformation T.

J

Ynew



