
22020Mock exam solfs

/ (a) Not a subspace sivice not closed
under add : (1

, 10) , (1-1 , 0) EU
but (2 , 0 ,04 [1]
(b) Notdsol under scalor multi

1 , 0 .0EC but 12/ , 0 ,0 = (2 .
0
,0) #U2

[1]
(c) XEUs If x1 = X 3 . Xz=0

% Uz = Korda where A = 11 , 0 , - 1)

2 Us < IR3 [2]

2)(a) 14
,
8
.7) - (12 .3) = (3 .

6
. 4) U

5 (h7 .3) + U+ (4 .8 .7)+U 22]

(b) (( .
1
.2) +u) + (12 ,7 .2) +4) =

(3
,
8 ,
4) +U

could : 13
,
8
,4) - (2 .

-2
.
- 1) =

(5
,
10 , 5) = 5/1 .7 .DEC so

equality holds. [2]
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3) detIA-xIc) = ( * 3x) = - (+x)(3 -x)+ 4

=- 3 -2x +x

= X* 2x+1 = (X-1)2
+4

AfEz so N-1 is min - poly,
: Largest Jordan block is 2x2 so

ENF is (i) [4]

4) het p = x* 4x3+ (x2- 4x + 1
= (x - 174

Men plA) = MALAl = 0 [i] ( = xi+x +x - x -x[]

[Drop a mark of just multiply out] () = Xi+x []

&

3 +3=675 since rank dim
[]

# sig is (pig) with yog
dimensions

: 0. []
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5/2g( = xi+x +x - xi -x []

(ii) g(x) = Xi+x []

(ii) 3 +3=675X since rank dim
[]

(iv) # Sig is (pg) with yog
dimensions

00 . []

Y(a) LetB,V-- -Un be basis of U
BriVH

.
- -Ve -

- of He

Byive ,
--

,
Un be basis ofUs

Men Us - , Un Span U.+ Uz+ Uz

but dimU+UztUz = H

08 U-, Un are a basis of UtHe+ My
Leckres : U+Uz+Us direct tBs

basis of U+ Uz+Us
: Citrus direct [6]
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6(b)(i) I

IExx I =
-(+x))(3-x)(1-x) +)

-2
- (3(x- 1) - 2)

=- (1+x)(4 +y - 4x) - (3x - 5)
=

-
X3+ 4x= 4X - 4 - x +4x - 3x + 5

=

-X+3x - 3x + 1 = - (x- 13
% possible min polye (X-1) , (x-13

At Is so not X-1 .

2

(A-FE=I
= (8)0

·% min poly-char poly : (x-13 [3]

(ii) Only eval is 1 of am = 3 = size

of largest Jordan block so

INF = (ii( [2]
oo 1
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(iii) Jordan basis is V , Vz . Vs with

IA-I) V=Uz (A= U, CAI
=O so need

↳ with (A-I)Vy +0

From Lake Uz= (10 , 0) Ben

2 = (7 .
-3
.
-2) 2 V = (1 . 2 , 17 . 14]

7(a) From char poly HE McLiD)
-
will evals 2, 1 of als mult 4. 1
respo dimiga (2) = 4 , dirigali) = 2

From mit poly : largest Jordan blockfor
eval 2 is 2 o for I is 1

0 % Since sizes of Jordan block add to a .m-

J(2 ,2751 ,2) O JCDEJAD Or

JEL)JEI)TITIDEJUI) JUL[0]
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(b) Polarisation ofGt is BAy wil

# = /Rot · Diagonalise Ass( exploiting O in
2 .
3 slot to

see Hatee
, by is start of a

diagonaling basis . Last elt is

y= uz where

10, 1 , o Aty =0 is . (2 , 2 , 0%
= Ly,+2yz = 0

10
,
0
. 17 At 1 =0 . It

,
0
,
-11 = 0

i.. ty , =yz0 Y= (1 .
- 1
, t) =3

Now &( (3) = 1 +1- E+ It - 4

= t- 1 >0 Itk/S 0 IH = 1

10 I
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08
rankq=53

(2, 1) Itk I
Sigq = G( .1)E(1 .2) /

[9]
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