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QUESTION ONE (30 MARKYS)

a) Determineif the following sets of vectors are linearly independent or linearly dependent.

i) P.=1,p.=xandps=x?inp’ (3 marks)
i) Pr=x-3,p=x*+2xandps=x*+ linp, (4 marks)
iii) Po=2X—x+7, =X +4x+2andps =X —2X +4inp, (4 marks)

b) Determineif each of the sets of vectors will be abasis for A °.

()vi U1,1,1), v, J0,1, 2) and v3[J3,0,1) (5 marks)
(i) v10J1,0,0) ,v» [10,1,0) and v3 []0,0,1) (5 marks)
(i) v1J1,1,0) and v2[11,0,0) (4 marks)
(iv)vi J1,1,1), vo 1, 2,2) andvs (1, 4,4) (5 marks)

QUESTION TWO (20) MARKYS)

a) Determine if the given set is a subspace of the given vector space.
(i) Let Wbetheset of al paints, X, y, from A *inwhich x []0. Isthisasubspaceof AZ*?

(2 marks)
(i) Let W be the set of all points from A *of theform (0, X, Xs). Isthis a subspace of A ®?

(3 marks)

(iii) Let W bethe set of all points fromA ® of theform (1, X2, X3 ) . Isthis a subspace of A ®?
(3 marks)

b) Determineif the following sets of vectors will spanA °

(i)vi 12,0,1), v2 J1,3,4),and v311,1,2) (6 marks)
(i) vi01,2,1), v» 03,1,1) ,and vs [13,8,5) (6 marks)

QUESTION THREE (20 MARKYS)

a) Reduce each of the following sets of vectors to obtain a basis for the given vector spaces

i) vi=(1,0,0), v2=(0,1,-1) , v3 = (0,4,-3) and v, = (0,2,0) for A ® (4 marks)

i) P=2,pl=-4x, P = x>+ X +1,ps=2x+7and ps = 5x* -1 for p, (4 marks)
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b) For each of the following compute(u,V), u| and d u,yfor the given pair of
vectors and inner product.
(i) ul)2,1, 4andv [13, 2,0inA * with the standard Euclidean inner product. (4 marks)

(i) u 2,1, 4andv [J3, 2,0in A* with the weighed Euclidean inner product
using the weights wy [12, W» [16 and w3 = 1/5. (4 marks)

(iii) u xandv [JxinC 0,1D using the inner product for continous functions. (4 marks)

QUESTION FOUR (20 MARKYS)

a) Giventhat v1 [2,1,0), v» [J1,0,1) , and v3[J3,7,1) isabasis of A * and assuming that we're
working with the standard Euclidean inner product construct an orthogonal basisfor A ® .

(11 marks)
b) Determineif the given set is a subspace of the given vector space.
(i) Let W bethe set of diagona matrices of sizen n. Isthis a subspace of M2, ? (3 marks)
0 au
(if) Let W be the set of matrices of the form ga21 a,, H.Is thisasubspaceof M32 ? (3 marks)

Ve

&, ayH

u
S g-s this a subspace of Mo, ? (3 marks)

é2
(iii) Let W be the set of matrices of theform a
g) axU

QUESTION FIVE (20 MARKYS)

Find all the Eigen values and Eigen vectors for the given matrices

¢ 0 1u

i) A= g- 1 -6 -23 (10 marks)
& 0 0¢
6 3 -8

i) A = SO -2 0 3 (10 marks)
g 0 -3
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