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1. U
,
+ Uz direct unless UKU2 since

UnU = 203 or U .. UUz iff

(1 ,0. -1) = &(11 , 1) + m/l .-1 , 0) some sp
i. e. CM = O 1 + M = 1 X = - 18 incompatible
08 U+ Uz direct.

U
,
+Uz direct anless U=Us

but

0-1700 : U .Elz So Uit4z direct

UntUg not direct else dim+Uz
= It

= 473

Alteratively1(1)+ ↑(1 -1 , 0 EU3

iff (x - p) + 1 = 0 so

1 = 1 u=2 gives

(3 , -1) EUzrUn

so sum not diret [4]
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↓ 1523

2. Either WinW = [03 or Wi =Wa

The latter holdsiff EXERR sir

*(11) + U = (2 , 46) +U i . e .

1-2
,
X-4

.X-6) = ↑(0 . 1
. 2) some wER

This gives 1 = 2 then

10 . - 2
.
-4) = m (0 ,

1
,
2) so

M= -20 : WK=We and sum notdirect
[T]

3. malp so MA could be

( - 3)
.
(x-7)

.
(x-7)2

,
( -7)(x-3)

or (x-7)2(X-3) . [3]

IfA not diag it is not multiple of
e

so drop (X-3) and (x-7)
. [1]
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4. Only eigenvalue is of -

Ker A-I = Span & (1 , 03

So see V sir (A-F)V = (110)

(83)(i) = (0)
so (i) will do w
(10) , (0 , 12) is Jordan basis,

[4]

5
.

4x- 4x.x2 + x2 = (2x ,- Xz2

so rank = / Sig = (1 , 0)

[4]
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(a) Let g : Ve Yyy be quotient map
~ w ...Wi be basis of V/

Choose V- ,UnEX with g(i) = Wi
2 set W = SpanEY---Un]. [2]

Claim V = HOW .

· V = U +W : let veY Den

g() = ItiWi some :
= q([tivil so V-Zail: Ekerg

II

U

· v = Etivi + Jv-Eiwil [23
Ew EU

· UnW =Sob

het ItivieUnWiton [2]
w
...
wn

O =g([xivi) :Etiwi E
4 :=0Vi

since

=> iVi = O basis

https://goodnotes.com/
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(b)(i)

I- ) = (2-x) -1+x) -2
2-X

I 34 -x)
+ 16x) =

(2-x)((x-4)(x+3) + 63 + 24 - 6x - 12 =
(2-x)(x x - 6) + 6(2-x) =

(2-x)X(X - 1) =-A

0 Ma = - Ja = X(x- 1(x-2) [6]

(ii) The eigenvals are of 0 . 1 .7

~ largest Jordan block is Wh
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· JNF is JCoD JUDG JID

W A is diagonalisable · [B]
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(a)(i)

/x) =

I

( - x)(2 +x)(x- 1) +3) - 1 =

( -x)(X+ X + 1) - 1 =

X+ x + 1 - x3- X- X - 1 = - x3

% Mis = X or XS (norXSri
But B2=

(· =(O -21

08 My = X3 [4]
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(ii) Jordan basis is VVz ,Va with

each Bi = Vi or O

B() = (i)
B(i) = E2) + (2)
so given basis cannot be reordered to

Jordan basis but

B() = (8) so

H ,-2) , (0 . 1 , 1) , 10 ,
0. 1) is

a Jordan basis . [5]
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(b) her U ,
= Spane ,3 Her

for v= EU ,

Ba(V ,v) = 12 Bactfil = 12

so Ba pos-def on US

· p = maxEcimn/Baluxu posdef
- dimili = /

Simily , let Uz = spanGez]
ten w = Xez has Bww) =-
so Ba neg. def on Uz

0971 also

[E]
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