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Instructions:

1. Answer questionl and any other 2 questions.
2. Candidates are advised not to write on the question paper

3. Candidates must hand in their answer booklets to the invigilator while in the examination
room

Questionl [30marks] Compulsory



11 0 12
(@) ()Given matrix M =6 24 0

1 0 10
Compute M" the transpose of M and determinant of M . [5marks]
11- 4i i 12
(i)If A=|6+2i 24+i 0
1 i i
Find the matrix A" the adjoint of A. [5marks]

(b) Suppose the mapping L:R* —R?* with L{X} :{x—y}
y X+Yy

(i) Show that Lis linear. [6marks]

1)/(0
(i)Determine A the matrix of L with respect to the ordered basis {(OJ[J} [7 marks]

u

X
(c) Let the binary rules®,® be defined on the R*vector space by : [ ]@[
y v

(gl
oo (3 (e 1) e () o

(ii)State giving reasons which of the rules®,® is not an inner product on the R* vector space[7marks]

]zxu+yv

Question2 [20marks]



(a)(i) Without using direct computation , show that -3, -3, 1 eigenvalues of

1 -4 -4

the matrix A={8 -11 - 8]. [4marks]
8 8 5

(ii) Verify that [ A+3l ]2 [A-1]=0,, [Smarks]

(b) (i) For what values of the constants a,b,d
0 0 O 0 0 4 0-4 0 000

does the matrix equationa|0 0 —4|+b|{0 0 O |+d|{4 O O|=|0 O O] hold? [4marks]
04 O -4 00 00 O 00 O

(ii) Determine the specific values of the constants a,b,d

0 0 0|0 O 4|(0-4 0
such that the set of 3by3 matrices |0 0 —-41{,/0 0 0 |,|4 0 O0]¢islinearlyindependent
04 0 -4 00|00 O

[7marks]
Question3 [20marks]

(@) Let f bethe formon V xV suchthat V is a real vector space. Define A:(a,.j), the matrix of f w.r.t

an ordered basis A={,,5,... 5.} by A=(a;)=T(B.5)i,i=12,.n . [8marks]

(b)Suppose f isaform on R® defined by
f ( (X1’ XZ)’(yl’ Y2)) =X Y, +4X,Y, +2XY, +2X, Y, .

Find the matrix of f in each of the bases

() {[L-1.[11]}  Gi) {[£0].[0.1]} [12 marks]



Question4 [20 marks]

Consider the vector space of R* with the inner product < : >:

(X, Y) =45y, 4%, + XY + X Ya5 X=[%%, %, %], Y =[V0. V2. Yo Va] » 0=[0,0,0,0],
X, €R; x, yeR*

(a) Show that(x, x)>0 [4 marks]
(b) Show that< X, X>= < Y. >_<> [4 marks]
(c) Determine (x,0), <Q ’X> ,(0,0) [4 marks]

(d) Apply the Gram-Schmidt process to the set of linearly independent vectors

{u =112y, =118 v, = [ -4 -12] v, =[1.0,0.]

to obtain orthogonal set of vectors {w,, w,,w,,w, }. [8 marks]

Question5 [20marks]
Let B be the matrix of linear operator T on n -dimensional vector space V over F with respect to the

standard ordered basis forV .

(a) Explain what is meant by (i) v is an eigenvector of T ,veV (ii) A isaneigenvalueof T ,AeF

[6 marks]
(b) State the relationship between T and B [2marks]
1 -9
c) If matrix B= i
(©) (_1 1} find
()4 4 theeigenvalues of T andv, , V, the corresponding eigenvectors [8marks]
(d) Confirm that B is diagonalizable. [2marks]

(e) Diagonalize matrix B . [2marks]
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To apply basic algebra concepts in understand Matrix analyses and Eigen value theorems and to extend linear
algebra | to vector spaces and concepts of diagonalization and decomposition

Expected Learning Outcomes
By the end of the course the learner should be able to:

i) Evaluate determinant
ii) Represent a function by matrix
iii) Use Eigenvalue and Eigenvectors to determine whether a given matrix is diagonalizable
iv) Orthogonalize sets of vectors
Course Content

Field axioms. Vector spaces over an arbitrary field. Linear mapping and their matrices with respect to an arbitrary
basis, the change of basis. Conjugation of eigenvectors theorem. Invariant subspaces. Quadratic forms.
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