
UNIVERSITI SAINS MALAYSIA

Second Semester Examination
Academic Session 200812009

April/May 2009

MSS 212 - Further Linear Algebra
[Aljahar Linear Lanj utan]

Duration : 3 hours
[Masa : 3 jamJ

Please check that this examination paper consists of FIVE pages of printed
material before you begin the examination.

[Sila pastikan bahawa keftas peperiksaan ini mengandungi LIMA muka surat
yang bercetak sebelum anda memulakan peperiksaan ini.l

lnstructions: Answer all nine [9] questions.

tArahan:. Jawab semua sembilan [9] soalan.l

...21-



2

1. Solve the simultaneous equations using Cramer's Rule.

\ + x2* xr* xo=2

\+2xz*3xr+4xn =2

2x, +3x, t5x, +9xo =2

xt + xz *2x, +7 xu =2

2. (a)

(i) Find all the cofactors of l.

(ii) Find l-'

(2 o rl
A=14 ' -t 

l

[s 3 r)

J.

).

(b) If .B is an nxn nonsingular matrix, show that lB-'l = lrl-t .

[6 marks]

Determine whether the following sets are subspaces of the vector space R'.

(a) Wr= {a,b,-al a,b e IR}

(b) W,=l(a+10,0)la,b e R)

(c) 4={@,a,O)lae IR}

(d) Wo={a+b,b,cla,D,c e R.}

(e) 6r =WraWo
[20 marks]

Suppose f :V +U is a linear transformation. Suppose Vhas finite dimension

and dim(Z)=dim(U). Show that F is an isomorphism if and only if
Ker(F) = {9}.

[14 marks]

Let Mr-r(C) be a vector space of 3x2matrices over C and let Pr(A) be a

vector space of polynomials of degree at most 5 over C . Conshuct an

isomorphism to show that Mr*r(C) is isomorphic to f, (C).

[14 marks]
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[20 marks]

[9 marks]

[6 marks]
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Selesailrnn persamaan serentak dengan menggunakan Petua Cramer.

\+xz +x3 + x+=2

xr+2xr+3.x3 + 4xo=2

2xr+3xr*5xr+9xo=2

\+xz+2\+7xo=2
[20 markahJ

(a)2.

(,

(i,

(2 o t)
A=1 4 2 -31

[' 3 t)
Cari lresemua lafahor bagi A.

Cari An.
[9 markahJ

[6 markahJ

3.

5.

@ Jilu B suatu matrilrs nxn tidak singular, tunjukknn lr-tl = lrl-t.
[6 markahJ

Tentulrnn samada set-set berikut merupaknn subruang kepada ruang veldor

R.3

(a) W, = {a,b,-al a,b e IR}

@ w,={(a+L0,0)la,D e IR}

(c) W, ={(a,a,o)la e n}
(d) Wo={a+b,b,cla,b,ceR}

(e) W, =WraWo

[20 marknhJ

Andai f :V ->U suatu transformasi linear. Andai V mempunyai dimensi

terhingga dan dim(I/)=Aim(U). Tunjukknn bahavya F adalah suatu

isomorfismaiika dan hanya jika Intt(F) = {g}.
p4 markahl

Biar M*r(C) suatu ruang vebor bagi matrilcs 3x2 di atas C dan biar

P, (A) suotu rucmg veldor bagi polinomial yang darjahnya tidak melebihi 5 di

atas C Bina suatu isomorfisma untuk menunjukkan M-r(C) adalah

isomorfik terhadap P, (A).
p4 narkahJ
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6.

7.

Let Vbea vector space of 2x2 matrices. Let , =(o ',.l ""0 
S:V -+V be

rhe linear transformation defined by s1l1\-"eJ.',u,no the matrix

representation ofS relative to the standard basis of Z.

[10 marks]

Let
(4 1 -r)n=1, _2 

|

[1 | 2)

(a) Determine whetherl can be diagonalised.

(b) Find the Jordan Canonical Form of l.

Let Zbe the linear operator on C3 defined by

[16 marks]

[4 marks]

9.

T (x, y, z) = (zx + (t - i) y, (3 + 2i) x - 4i2,2* + (a 4 i) y 4 r) .

Find Z'(*,y,t).
[10 marks]

Suppose ?is a selfadjoint linear operator of V and Tz =0. Show that T =0.

[12 marks]
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6. Biar V suatu ruang vefuor bagi matriks 2x2 . nn, U =(o 
U,) *,

\c d)

S:V ->V suatu transformasi linear yang ditalviflrnn sebagai S(A)=1y.
Cari matrila perwakilan bagi S relatif kzpada asas piawai bagi V.

[10 markahJ

7. Biar
(q l -1\ttA=12 5 -21

[' I z)

(a) Tentukan samada A boleh dipepenjurukan.
p6 markahJ

@ Cari Bentuk BerkanunJordanbagi A.

[4 markah]

8. Biar T suatu operator linear pada C3 ditalviftnn sebagai

T (x, y, z) = (zx + (l - i) y, (Z + zi) x - 4iz,2ix + (+ - zi) y - z z).

Cmi T'(*,y,").
p0 markahJ

9. Andai T suatu linear operator swadampingan bagi V dan T2 =0. Tuniukkan
bahawa T =0.

[12 markahJ
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