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INSTRUCTIONS: Answer Question ONE and any other TWO Questions

1. a). Describe a linear mapping. (3 marks)
b). Let L:R, - R, be defined by L [(u1 , uz)} =[u122 uz.] Is L a linear transformation?
(6 marks)
c). State five properties of determinants. (5 marks)
a,

d). Let L:R, —» R, be the linear operator defined byL . Find the Eigen values.

= _a2
a a,

2

(5 marks)
e). State Cayley-Hamilton theorem. (2 marks)
f). Explain the term invariant subspace. (2 marks)
g). Compute the area of triangle T with Vertices(— 1,4] ,(3,1]/\ (2,6). (5 marks)
h). suppose that u is a vector inR". Show thatu +=u=0. (2marks)

2. a).Let L:P, - P, be defined by
L[P(t)|=tp[t|, show that L is a linear transformation. (5 marks)

b). Show that s= {t2+t Jgt+1,t—1 }is a basis for p, under the mapping

a
L:P, - R’ defined byL{at2+bt+C}= b|. (7 marks)

c
¢). Let L:R, - R, be a linear transformation and let s:{vl,vz V3, V4}be a basis for R,,
where
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v=[1 0 1 0/,v,=[0 1 -1 2],v,=[0 2 2 1]av,=[1 0 0 1].Suppose that
Liv,|=[1 2[,L{v,|=[0 3],L{v,/=[0 OlandL|v,|=[2 0. Ifv=[3 -5 -5 0| Find
L]v]. (7 marks)
3. a).Let L:P,— P, be defined by L [P(tﬂ:p' ¢t and consider the ordered bases
s:{tz, t, 11‘ and T[t 1] for p, and p, respectively.
i.  Find the matrix A associated with L. (4 marks)
ii. If plt)=56—3¢t+2, compute L|P(t)] directly and then by using A.(3 marks)

1 2 -1
2 -1 3

and Sz{el,ez,eg} and T:{e_l,e_z} be the natural bases for R*and

c). Let A Z{
R’respectively.

i.  Find the unique linear transformation [, : R® - R*whose representation with

respect to S and T is A. (5 marks)
M1 o (1T o
ii. LetS={|0|,|1|,|1]} andT ={|,|, be ordered bases for R*andR?,
3/'—1
11]0( (1
respectively. Determine the linear transformation [,: R* . R*whose representation
with respect toS and T'is A. (5 marks)
1
iil. ComputeL( 21), using L as determined in part (ii). (3 marks)
3

4.a). Let L:P, ~ P, be a linear operator defined by L |a t2+bt+c):—bt—20. Find the
corresponding matrix Eigen problem for each of the bases S= { 1—t,1+t ,tz} and T :{t -1,1, tz} for
D.. (10 marks)

b). Compute the Eigen values and associated Eigen vectors of

3
—-1]. (10 marks)
3

A=

S = O
— o O

5. a).Let L:R,— Rybe defined by L[[u; u, us)|=[2u,—u; uj+u,—u; u) LetSbea
natural basis for R;. Find matrix representation of L with respect to S. Also let
S'Z{(l 0 1,0 1 0),l1 1 0” be natural basis for R;. Show that L is a

diagonalizable linear transformation with respect to S . (18 marks)
b). Explain orthogonal matrix and give an example. (2 marks)
*END*
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