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l. Let A(α) =

1　0　　α

-α1-‡

0　　0　　l

Show tha七A(α)A(l)二A(α十β)めr α,l ∈取・

De九Ce that A(α)A(-α)二五・

[ 20 maγks]

[ 15 m己「ksl

Using沈e P流れc勘e (がMα拐emαt6cのは'r血Ctわn or othertl毒3e, Show that

(A(α))れこA(れα),めr a皿∴れ∈ z十.

(iv) He7耽e, find [(.4(α)月‾l , the inverse of (A(α)r, fdr 71 ∈ Z+

[ 20調a「ksl

I 15 mさ「ks]

【 20 ma「ksう

(b) Now, let O = A(-1)・ Express O as LU, Where Z’is a unit lower triangular皿atrix and

U is an upper triangular matrix.　　　　　　　　　　　　　　　[ 10 marks]

2. (a) Let α,β e m and cousider the system oflinear equatious Ax = b, Where

A二[詰]・卓上b二開

Determine for which values of α and l this system has:

(i) a unique solution,

(ii) no solutio鵬,

(iii) infinitely many solutions.

巨O marksj

[ 10 maγks〕

巨O marksl

(iv) In case of (iii), SOIve the system using elementary row opera,tions and express the

SOlution in the form, X = P + tw, Where t is a parameter and p and v are vectors

to be determined.

[20marks]

(b) Let V be the vector space R3(R) with the Eucndean inner product. Apply the Grarn
Schmidt process to trausform the basis (ul, u2,u3), Where ul = (1, 1, 1), u2 = (0占1),

and u3 = (0. 0, 1) into an orthonormal basis.　　　　　　　　　　　[ 50 marks]
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(a) (i) Show that p(入), the characteristic polynomial of the matrix 4 is given by

p(入) = (入- 1)2(入-2).

(ii) wiite down the eigenvalues of A.

(iii) Find the eigenvectors of A.

(b) (i) Write down a matrix P that diagonalizes A.

(ii) Compute P‾1A5p

(c) (i) verify the Cayley-Hamilton th∞rem for the matrix A.

(ii) Hence, Show that A-1 =担「 4J4 + 5I).

[ 20調合rks】

! 05 marks】

いO mさrks]

[ 05請arks】

巨5 marksI

[ 15 marks]

巨O marks】

4言瓦S= (ul,u2, u3)beabasisforR3,Whereul = (1,1,1),u2 = (0,1,1), andu3 = (0時l)

肌d let r rm3 →聡3 be a linear transformation for which

T(ul) =(0,0,0), T(u2)=(-1,1了1), F(u3)= (0,0,-1).

(a) (i) Find aあmulafbr T広軌なめ重心l (み幼之) ∈が.　　　　　[ 25観arksl

(ii) Verify that T is linean　　　　　　　　　　　　　　　　　　[ 25 marks】

(b) Find a basis for Ker(T) and a basis for Im(T)・　　　　　　　[ 20+20 marks]

(c) Verify that dim Ker(T)十dim Im(T) = dim R3.　　　　　　　　巨O marks]
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