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B.A./B.Sc. (Regular) DEGREE EXAMINATION, MARCH 2009.
(Examination at the end of Third Year)
Part II — Mathematics
Paper ITI — RINGS AND LINEAR ALGEBRA
(Commeon for B.A./B.Sc.)

v

Time ;: Three hours Maximum : 100 marks
Answer ALL questions.
PART I — (10 x 2 = 20 marks)

1. Given an example that union of two sub—spaces of V(F) may not be a sub—space of V(F).

V(F )&% ot 370800070 Sh8ian &3r0sTdns ey aomrden asgos.

9. Determine the set of vectors (1,2,0),(0,3,1),(~1,0,1) of V;(@) are L.D or L.I.
V,(Q) &% 5800 5258(1,2,0),(0,3,1), (=1, 0,1) e L.D. eperastr o L1 sgyercir deyod.

3. Find a linear transformation 7 : R? - R? s.t. 7(1,0) = (1,1) and T(0, 1) = (-1, 2).

T(1,0) = (1,1) 208a T(0, 1) = (-1, 2) edhgoeny T : R? - R? awver 565855 Hedosod.

-1 -2 -3
4. Find rank of matrix | 3 4 5
4 5 6
-1 -2 -3
3 4 5 | e 2o@8 G, 580 Benod.
4 5 6

5. Prove that square matrices A and A' have same characterstics values.

HBEY Sdse A, A' © ¥ denden SHIHD dreHos.
&

6. Define range and rank of Linear Transformation.

aver HBSEH A0Y), D59, S0 dEsHoS0E.

Z Define Field.

BB000 DYEGDoHIB.



8.  Write the zero divisors of ring (Z4, +, X).
(Zg, +, X) o 5000308 B3y grasseen [Frobod.

9. If f:R — R'isring homomorphism then show that f(0) = 0' where 0 € R,0'e R'.
f:R — R' Sech 5504658 ecné f(0) = 0' ed drdod, a8,&0 € R,0'e R'.

10. Give an example of Left Ideal but not right Ideal.
B0 LB, G SEHID 570 GTTSE RIG0G.

PART IT — (10 x 8 = 80 marks)

11. (a) State and prove the necessary and sufficient conditions for a non—empty subset W of a
vector space V(F') is sub—space.

V(F) &% W3§éd &53208 W asrosodidn s=5&28 ©5355, S0°gD VODATON DSDoD dETrdHododk.

Or

(b) IfV(F)is FDVS and S = {a;, t,...&, } is LI sub set of V . Then show that either S
itself basis of V or S can be extended to form a basis of V.

V(F) o558 FDVS $08ato 8 = {&y, @y,... @, } o038 VS LI &55208 wcd V &' S
eprEaD eHEes Bor S V @ws), eprtort 238095hy) eddrded.
12. (a) If W, W, are two sub-spaces of FDVS V(F) then show that
Dim(W, +W,) =DimW, + DimW, - Dim(W; n'W,).

V(F) e FDVS & W,, W, & %ok a&doscweand Dim(W, +W,) =DimW, +
DimW, — Dim(W,; nW,) &2 3r50d.

Or
(b) Show that {(1, 0, 0)(1, 1, 0)(1, 1, 1)} is a basis of C*(C). Hence find the co—ordinates of

(3 + 4i, 6i, 3+7i)in C3*(C).

{1, 0, 0)(1, 1, 0)(1, 1, 1)} e C3(C) &% 5208 ssgesan sptoosd vrd (3 + 44, 6i, 3 +7Ti)
o C3(C) &% 568% @wY), d8rssed 5§89 08,

13. (a) If U(F) and V(F) are two vector spaces and S = {a,, @,,...@, } is basis of U.. Let
{8, 8,,...0,) be a set of ‘n’ vectors in V. Then show that there exist a unique linear
transformation T:U -V st T(e&) = 5, =12..n.

U(F) %8050 V(F) e Botd H8woboreen 8a» S = {a;, @y,...a@, } «d58 U @Sog,
g8, {8y, 0,,...0,) @058 V 692 ‘n’ 3830 3208 s T(q;) = 4,1 = 12...n edden T:U -V
£:3008 bqg_g 2202258585 29 BIrSod.

Or
(b) If T be a linear operator on V;(R) defined by 7T(x,y,2)=
(B8x+z, —2x +y, —x +2y +z). Prove that T is inversible and find ot
V;R) p T e avee 58880 Tlx, y,2) = (Bx+z,-2x+y, —x+2y+2) i dgdY
T 96% 50530 epsrd, T~ & 52085908,
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14. (a) Reduce the matrix i 9 —3 3 into normal form and find its rank.
1 I 2 3
1 1 2 3
1 3 3
s T o SBES wPoontrSind’ds 5508 §°%3 Beyod.
D [ 2 3

Or

(b) Obtain Non singular matrices P and @ st PAQ is of the form |:i; g] where

1 1 2
A = |1 <2 S
0 -1 -1
I 2
A=|1 2 3 |emde PAQ w58 [{; g] 8ro08” Podewy P ,Qed s,
0 -1 -1
S Bsesn K087 0d.

15. (a) For what values of A, the equations x + y+z = 1Lx+2y+4z = 4, x + 4y +10z = 22
have a solution and solve them completely in each case.

r+y+z=1x+2y+4z = A, x+4y +10z = A2 0Ode) A @AY, ) deodeH AR
D008, (58 HotSnE o FBodod.

Or
(b) Solvex+y—-z+t=0,x-y+22-t=0,3x+y+¢ =0.
x+y—-2+t=0,x-y+22-¢t=0,3x +y+ £ =0 % 3Bodoc.
16. (a) State and prove Caylay—Hamilton theorem. ~

39-370088 drpomeR) D209 AETHoBod.

Or
| 6 -2 2
(b) Find characteristic roots and characteristic vectorsof [-2 3 -1]|.
2 -1 3
6 -2 2
=2 3 - 1| o 5788 Gw), o5 denden SoBak erEeds BBty 5908% od.
2 =1 3
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