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1. Answer any three from the following : 5x3=15

(a) Define polynomial ring and prove that if
D is an integral domain, then Dix] is -
also an integral domain. '

(b) Let F be a field. Then prove fhat F[x]is
principal ideal domain.

24P/ 889 ( Turnt Over )



(2)
(3)

(c) Sta
te divi
find th Slon algor
e ! algorithm
dlvldmg ql;otlellt and r for Fl’x] aid
(o] s s - aind
g(x) S )23x a3 +2x2e:1up;n 3. Answer any three from the following * 6x3=18
elon whe y
8 to Zg|[x] ' f(x) and g(x) (@ Let V pe an n—dimensional vector
(@) Stat space OVer the field F and let
s is for V.
: Eis B={0,% % fo. } be a basis
frredumblh enif:im’s L Let B’l_,_ {.1%1 fa n, fn}be the dual basis
i . . ’ ’
i;t e dOmaind Prove t;non o of B. Then prove that—
educible > every c':tti in an (i) for each linear functional fonV,
Prime s ‘ n
f= v flefis
=
: n
h vector & inV,a= Zfi(a)ai-
i=1

(i) for eac

the basis set

(@) Prov 1l
e that ; OWing .
Bals at if g s E: 5x3=15
dean a fi
domajn leld, the .
: 0 Flx] is (b) Find the dual basis of
| s qi-2RL =S ), @ ~% T
of V3(R) :
finite

(b
) Prove that ev
ery
pe subspaces of a

domain j i
is prine: ideq]
" Clpaj idea] of Eugcjj o :
C ; ‘
.Prove that eve ‘ (c) Let w, and W
is unique faggon Princip) ; dimensional yector space V. Then prove
Orization g ocal : that—
d 0 domeyy, AR BN s
{ ) Show that the : (1) (W]_ +W2) = W1 (@) Wg ’
rin
g as L4 o o
ZWB) = : (i) Wy Wa) =W +Ws.
=a+ b\/\
g ’ =5
is an integral ¢ la, be 7 (d) Find the minimal polynomial of the real
factorization doomain ¢ } b g
maj n ; A e
ain, ot a unique matrix { i o0 so, show that minimal
polynomial of a matrix or of a linear
operator is unique
( Turn Qver )

24P/ 889
( Continued )
24p/889




(4.
H) ( 5)

asis (2,0,1), (3,-15) and
(R)- Construct from it by
midt process an ortho-

(c) Given the b

4. (a) Sho
w that the space generated by (L1 1)
(0, 4,2) for Vs

254 3 :
(L,2,1)is an mvar_iai'it subspace of

R® under T, wh
; ’ ere
T(x y, z) = the Gram-Sch
Y2)=lcty-2z x+y x+ y-z) 3 normal basis relative to the standard
inner product space. 5
(b) Prove that the matrix A = 1. 27
diagonali oftw| = 1t or
gonahzable over the ﬁeld C
Or : 4 Let V be a finite dimensional inner
Find all co ; product space and let {0y, 02y -+ o,} be
mplex eigenvalues and eigen an orthonormal basis for V. Show that
' ) for any vectors o, BeV,

spaces of the matrix ;
o B) = X o) (B ok)
k=1

1R P |
0 0 1

that so is T2?

5. (@ If a and B :
are vectors j
In an j
nner
| 6. (@) IfTis skew, does it folloW
1+1=2

product space V(F
prove that— )and g bep, then
i 2
(i) | ao+bB| =la|2“q“2 +ab B What about 7°?
@, B)
+ab g
(} - ( B 1 (B’ u)+|b!2“B“2, (b) AIISWEI- any two from the fOllowmg . e
1 e |, )=_"a+B|2..1 =
4 | leu‘~ﬁ||2_ . () LetV be the vector space V5(C) with
() 1o and P are vectors ip the standard inner product. Let T
product space and if Ilua real inner : be the linear operator defined by
prove that a -B and I= |B], then 1
% +B are T(0 1)=(5-1)
a_l‘ld interpret the result geo:lrihﬂOgacl)lnal T(1, 0)= (1’ 20 3
- etrically-
- 3+2-5 If o = (g b), then find T
( Turn Qver )

4P 889 ( Continu
24P/ e 24P/889




KRIRN1)

=

( 6)

(ii) Prove that a linear transformation E
is an orthogonal projection if and
only if E=E2 = g*,

(iii) Prove that a necessary and
sufficient condition that a self-
adjoint linear transformation T on
an inner product space V be 0 is
that (To, ) =0, Vaev.
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