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First Semester M.Tech. Degree Exc:minahon January/February 2006

Time: 3 hrs.)

Note: Answer any Five full questions,

LDE/LBIILDC/ LEC
Linear Algebra

Max.Marks : 100
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l. @ Given, b BT
1.2 2.4 1\ | o
2 4 3 _6.1
A=13 6 -3 _¢ 1
4 8 -4 -8 1] -
5 10 -12 -24 8 !

S ®
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3. (a)

Find the following : -

D The row reduced eéhefon from of A.

i)  The row ronk and nullity of A,

iii)  Find the generol solution of the sys‘rem Az = O

V) Find a basls for the row spOce of A. : (15 Marks)
If Wy and W, are subspaces of a vector space \ over a field F show that W, 4 W,
+ Is also a subspace of V. o -6 Mcuks)
Find the LU decomposition with I;; =1 for the matrix

_ 2 1 1 -1

1 4 5 4 -1
A= -4 1 4 4
6 -3 3 1

. (10 Marks)

Show that the’polynomials of degree at'most 3 with real coefficlents is a vector .
space over the fleld of real numbers (10 Marks)

letT: Q2% o C2 bedeﬂnedasT( ) = (3‘”1"'4“’2)
Z2 ) Ty — 2y

== () (s el ()0 (2))

-

- where i = y/=T. Answer the following :

D IsTa linear operator on C'27?
) Find [T B, 9nd [T]p,

i) Whatis the relation between (T] Bl’ and [T] B," (12 Marks)
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®) LetT: V= W-be alinear ircnsforrﬁoﬁon_qnd B = {vj,vy,...,v;,} ba a baosis fo,

D ¥ Tis one-one show that T'v;, | T'%y,...T'v;, Is a$imearly independent set in W.

i) If Tis onfo show that T'vy, T'vy, ..., T'vy, spans W. (3 Marks)
A (a) Let : . -
(1,33 o
A:( 3 "1 ?\;
oA=3 -31-5)

Answer the following questions : |

) Find the characteristic and mlhlmol polynomiols of A.
7 t l ) ) ,
)k‘) 0 A diagonalizable?

S S ' ,
Iy Find projections By and By such Iy + 15, = I, ME; + M\l = A,
EyEy = 0343 = [, I5;, where A\; and A, are the elgen values of A.(15 Marks)

(b) LetV be an n-dimenslonal vector space overC,letT': V — V be alinear opemror,
Prove that if T is both diagonalizable ond nilpotent, then T' = Z, the zero operator,
: (6 Marks)

5. (o) Let T :C3? L C3 be defined as

-~

Ty 4 ~ 229 + 225
T‘ ‘!322 =T a5 | -+ 3:52 + T3
\‘.:33

Ty —xg - 5563

| /o 1 NN
IfW1={m=(a);aeclw‘,%:{y:( ’%)35,7&0}7
o 0 D At

Ed

N

show that W; and W, give a T-lnvoﬂdnt direct sum decomposition of C'3,

: v (10 Marks)
(6) Given that : I
0 0. 0 1\
_ 1 -1 -1 1
A= ~1 1 1 0

0 -0 0 0}

s

Is a niipotent matrix, determine a mairix P such that P=1 AP Isin Jordan cancnic

form. (10 Marks)

. 6. (@ Glven the linear operator T : C4 -4 G4 defined as

1 221)1 4 6332 -+ 25134
, Tl T2 | = | 221 +6my — 225 4 224
’ ' T3 -—2931 -+ 2132 + 45!33
- . \ Ty 6z — 62y — 6z 4 8y

If the characteristic polynom'lol Is glven by ¢(A) = (X - 8)2(A - 2)% and that the
eigen spaces of A} =8 and \y =2 respectively are. 4

t oo

Wl= X =

jaeC ,WT2= y = iBeC
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7. (@

(b)

8. (o)

3 05EC046
Find : |
)] The Jordan from of T,
lly  An ordered basls B for C** such that [T] 5 is In Jordcxn form.,

i ad

) A matrix P such that P=1[T] pPisin Jordan ccnonlccl form. (15 Marks)
If Ais a 7 x 7 nilpotent matrix with minimal polynomlal A%, what are the possibilities
for the Jordan ‘canonical form? (5 Marks)
Given
1 3 5 3
{110 {5
A=l 1 2]s0=]7
1 3 3 -3
determine

D a QR factorizaton of A and hence
. f .
) the lecs’r—squares solution of Az = . E (12 Marks)

Let A be o real m x n matrix. Show that the Nuil spaces of Aand AT A are equa,
where AT denotes the Tronspose of the matrix (8 Marks)

Find the maximum value of d finction Q(:cl, zy) = 5:c§ + 522 - 2z x4, subject to

~ the constraint w% + :cg = 1. Determine g vector <T’ ) for which the maximum is
T2

(b)

attained, | o (6 Marks)

Find a singular value decémposi’rion of

3 2
A=12 3
\2 -2

LA B 2

(14 Marks)



