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-Part2

@ V =M,n((R), F = IR

w
=9(9)(a + b + c

=0,a,b,"ME/RY

Find a basis
for W.

Some elements

in Wi

-

Suppose C ab)7WHonth
aThen a +b + c =0 j

ofc

Then

(2) =(a)
- j-b I + (%)+ (8%)
= b(j) + c)'j) +d(ji)



wow w
in W

Sow =

span (9(6). (81. (8:13)
Let's show (o,(), (8:
are line only independent. I

Consider

a(ji) + c(i'81 + x(vi)=
We need to solve for 2, 22, 230

The above becomes

(jo" + (-%) + (83)
=(%)

which gives

air i = (8%)



This gives
-
- c2 = O

["",Ey
The only solution is 2, = 0,12

=

0, 23 = 0

oolii,
ithin

one a
basis for W.



5
⑥ TOUTV lin transformation

↓is
an eigenvalve.

Ex(t)
=9xzV)T(x) =xx3

(a) Show E, (T)
is a subspace

of V.

(i) Is JE fx(T1?

We know that
T(51=5 because

T is a linear
transformation.

Thus, T(5)
=5 =x.g

Hence, JEExCTI.

(ii) Is Ex(T) closed under
addition?

Let X,,XzfEx(T).

thee, T(x1) = xx, and T(x n)
=x

y



So,

T(x+x)islivein
= xx, + xXz

=x(x,+ xz)

We may conclude that X.txzEEx(T).

(iii) Is ExCT1 closed under scaling?

Let XCExIT) and CEF.

Since XCEx(T) we know Ax
⑯

Thus, T(ax)jCT(x)
=c(xx)
-x((x)

eas

So, axCEx(TI.

By (i), (ii), (ii) Ex(+1
is

J
a subspace of



*EPT,iVfW, TziVtW
show if [T,7= CT27, then T.

= T2.

ofSuppose d= [Visves.... Un

and B = [w.,we, ..., we]
are

ordered bases

for V and W.

We are given that

a 912... Cim

( · I = [T][T)8m=anans...
and

a
M2
... Qun

a =(V,vz,...,Vn)
M1

P

B =[x.,wz,...,wr]
Thus, oriunLFTeTC
T,(v) =a,w,+ anwn+...

+ anWm
=Tz()

T,(V2) = d12W +azcWnt...
tannWn -Tz(ve)

O

& &

·
&

O

B D

T, (Vn) = dinW, + QunWz +... + annWm
=Tc(ve)



So, T, (v) = Tz(vi) for i = 1,2, ..., N.

W
y

Vio-c.T, (vi) =TzNO :
It3 T, (Un) = Ta(un
Unto

r-e
O ?

Pick some
VEV.

ThevV-dVitaratioorusto
[

or
v

Thee,

T, (v) =T, (aiVi+deOnt...
+deV

=> h, T, (vi) +anT, (v)
t... +

anT,(vn)

Etincal-



=>d, Tz(v,) +
acTc(relt... + anTz(vn)

= Tc(d,V, +acVst... +CnVn)

alinen =Tz(r
So T, = T2. K



iowadimIws, the is not H

*positive

W#Q Insteadproveone-to-one, then
dim(V) >dim(w)

Suppose
T is one-to-one.

f:
N(T1

= [0r3
Then s

So, dim (NST1)
= 0.

By the rank-aullity
theorem

dim(V) =N(T) +
dim(RITI)

O V W

So, dim(V) =dimCRITII.

Since RCT) is a ⑭subspace of W

we know

dim(RSTY) Idim(W).

Hence, dim(V)=dim(RCT)) <din(W).



So, dim (V) din(WL.


