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GAY-411 Seat No.

B. Sc. (Sem. IV) Examination
March/April-2017

Mathematics : CC - MATH - 402

(Advanced Linear Alge bra)

Time : Hoursl [Total Marks ; 70

Instruction l All questions are compulsory,

I (a) Explain Linear Transformation with a given matris. 6

OR

(a) For A,R,C eluln and Scalar 61, prove lhat 6

(,) A(RC)=(AB)c:

(i,) a(ea)-- e(a?)
(b) Attempt an)' two i 12

O) Let 7 p+ .'> R3 be a Linear Transformation,

where 7'(a,b,c,d) =

(a - 2b + c, 2a + b - d, - 3a + c + 2d) md,

Br,B2 are standard bases of Ra and R3

respectively. Find [f : 4, 82 ]
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[-1 sl
(2) rer A=l 2 7 | and Br = {(t, t), (-2, s)},

lr -zl

nr=l(r.0,0), (r,1,0), (r, r, r)) ue ordered

based of [.{3 and R 
4 respectivell,. Obtain the

associated linear transformation T for A w.r to

bases Bt ad, Rt.

(3) Find rank of a matris

2 (a) Define linear functional lvith illustration. 6

OR
State and prove Triangular inequali{v for norm.

Attempt any* lwo :

(1) Let the lnear uasis B ={(t,2),(5,-1)} of

Euclidean space p2 . Find it's orlhonormal
basis.

(2) Appl_v-ing Gram-Schmidt Orthonormalization
process, oblarn an Orthonormal set S' from a
giYen L.l. set S in an inner product space U

such thar [s]=lsj
Where I/ = IR4, J =

{(r, - r, o, t),(2}.s, o), (7, 8, o, o)}

2 lContd.,.

[r t -'l
l0 11 -5 1o=l' -t ' I
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GAY4lU



(3) Let .B = {(0,1, t),0,0,1),0,t, o)} ue a uasis

of R3 and a given firnctiona f(tn3),

.f (a,b,c)-s6abc+ca. Fmd it's dual basis'

3 (a) Define eigen vectors. Solve the system of 5

Linear equations.

2x-3Y =5
x+4Y =9

OR

(a) Define characteristic equalion. Solve the system of 6

linear equations.

x+y+32=4
x +3y -32 = -3
-2x-4 y-42=7

(b) Attempt any two : l:L

fl) Let A=l7 t'l *o ,l-'.
L-l 3l

[1 ', -',]
A> Let A=12 0 2 | find eigen values and

[r -2 3j
eigen vectors.
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T- -'1IJ(3) Let l=i" ,lfmO,{-l using Caylev-
Lz rl

Hamilton theorem.

4 Att€mpt arry four ; 16

Ir o rl
(a) If A=l 1 2 3I then find A'

[-r 1 ol

[s 1 zf
(b) t", ,l =l ,, : i I 

u" o *at i'. Prove that row

Ll 2 ')
rank of A=olumn rank of A.

(c) For x,yefl and scalars o,P

prove rhar c (x. y) = llx + yllt - ll. - rll'
(d) Obtain an orthonormal basis from a given Linear

basis B in an inner product space U.

where 17 =R3, B= {(r, t, o)(2,s, -l),(0, 3, 2)}.

[1 orl
(e) L91 1=10 2 1l be a matrix. Find l-' using

lzoil
Cayley-Hamilton theorem.
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