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The ﬁgures in the margln mdtcate _ﬁdl marks
for the questions.
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Give.an example of an integral domain
wh1ch is. not a prmmpal 1dea1 domain.

.‘(b);?rﬁnmwwﬁcwa,mmwm
D[x]ﬁ'fﬂWWﬁCWI DA E 3

oY HeD: is an mtegral domam, then show
it 'that D[x] is an mtegral domam
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(b)

(o8 o I A f(x)F (x-a) A/ +A
[ fla) W1

If Fis a field, ae F and f(x) € F[x], then
prove that f(a) is the remainder in the
division of f(x) by {x-a).

ST TR W’“ Bl £l =2x2 +4
TR Z[x] © S @ 7 I wof

1+2=3

Define irreducible Iiao'ly'nomial. Is the

‘polynomial f(x) =2x? +4 irreducible over

Z[x]? Justify.

T fx)e Z[x] % O[x] ® fix) TgF =,
(O M T A X Z[x])© AT

If fixe Z[x] and f(x) is reducible over

“‘Q[x], then prove that 1t 1s' reducdible over

Z{x).
w3/ Or.
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State and prove Eisenstein’s criterion.

(3)
2t / Or N
Euclidean Wficsrad B Sarad fan | cigen
@ el Euclidean, BNfera o1 975 smed
efice | 1+4=5

© Give an example of an Euclidean

_domain. Show\sthat every Euclidean

- domain is ‘a,principal ideal domain.

3. . (a)

trﬁ Vuﬂ'ﬂ’lﬁ‘f’ﬁf@ =08 T t-a—m V'3
(TSR il i |
If Vis a vector space, then define the

zrﬁvm«m‘n‘mﬁﬁﬂquﬁﬂmwv*
R (7e TR, (o8 Crea @

If V(K) is a finite dimensional vector- ‘space
and V* its dual space, then show that

d1m V du:n V*

’JﬁT V—)W\@IWWN,V’E V

() ST @@ b e WoRT aroRh A ¢ @
‘ -m«mmﬁm@.mﬁ%s« W R S, C‘K@T?@W’f’m’f’wﬁmw
Memmf%og@w”,‘ S\ 2%8s8 -m@mihﬁm =
Shaw that in an mtegral domain every For a linear transfqnnation T: V—* w
prime is 1rredumble Is the converse el ‘.W_h”erg Vand W are vector,sp:.ac?s, ;deﬁne
true? Justify. \ “srstranspose of T'and show that it is linear.
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w95/ Or
T B={1+i, 1-i} €3 %7 7@ 9N 5,

If B={1+7,1~1i} is a basis of a vector
space, then find the dual basis of B.

{ 5]

o T 2?%3 Zee T 3??1' FEvE TS

¢ 1<isn TR 4 X 85 %%, (T2
ST @ T3 RREs IR T 22

I T be a diagonalizable linear operator
and ¢;;1<i<n be s distinct eigen-
values, then shew ,that the minimal
polynomial of\T is

(4] T VF)<F 794 TER T T [ U )
WER <35 T R, OFE (RS @ PRsEEE)x-c)) - x—c,) %
If V(F} is a finite dimensional vector : g
spaceandWambspaceothhen' S/ ar.
show that €I TR TRGH WY RE VS TR T £
dimV =dim W +dim W° R/ W, OF MRS & ER
%6  (where) W= WY ‘apnihilator @mizzﬁ%maﬁ TR I TR
{annihilator of W). LW SRR
H T is a linear operator on a fnite
ggs/ Or dimensional vector space V, then show
' that the characteristic polynomial and
W W T R RER L AR LI minimal polynomial for T have the
e, (O (A same roots.
U T and T; are the transposes of linear 2
op:at;rs?iandl‘z, then show that- 4. {a} M R? 977 SuigTEn 5 TR T
T +1 =’(’:“+T%’;(ﬁ}(TT)‘=T‘T’ . '
: i 5 (a. B)=a-b=aib; +ayb; +azb; +azb,
g = A WWT"W@W Ya=(, ay, a3, a3}, b=(by, by, by, bs)e R*
EFEA AEER T : N ’ PRt ‘
N\ SF T a=0,2.3,1, b=0,1,-1,3) =X
“haw that i eigenyectors cm”p“nd’“g' @ e, B)IWRART 1
to distinct eigenvalues are imearly : : : :
; independent. S
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If R? is an inner product space with the
inner product given by :

(a, by=a-b=ayb +ayb, +azbs +agby

Va=(a1, as, a3,‘a4), b;(bl’ bz, b3», b4)EIR4

then find {a, b) if a=(1,2,3,1) and
b=(,1, -1, 3). ~

MV G TN S SEsIRE SN =
HF S, T:V -V [ QRE 10T W, 0@
oysa @ '

S+T) =S* +T*

TS, S*, T ¥ S, TI Go&%% R$
ARRT L = iy

If Vis a finite dimensional inner ﬁrbduct
space and S, T:V—>V two linear
operators, then show that

(S+T) =S* +T
where S*, T* denote the adjoiritg of ;S, T.
MV 9 SRR B, (OB MY &

If V is an inner product space, then
show that

lu+vil<fluli+|lv],Vu, veV
O @ AMEF (5773 e2fS (IRTSIR T
Show that an orthonormal set of vectors

is linearly independent in an_inner
product space. ’
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W {uy, -y u,} @O N RS \HLS OE
ueV, ¥e V 93 SRieggE MR, 93
@3 @ ’

If {y,, -, u,} be any finite orthonormal
set in an inner prodwct space V and
ue V, then show that

o, wi)f” <l 1P

o

1=l

1l

g2t/ Or

Gy @, b1 @WRT AP T2V -V, T
Ve st Smseeree e, FRMEE TF,
1 W @@ AW (T(), v) I8 R A
VveV.

Show that a linear operator T on an
inner product space V will be Hermitian
if and only if (T(v), v) is real Vve V.
-FA5e (o391 TR RS I FA

Describe Gram-Schmidt orthogonal-
ization.
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