(c)
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(8)
Define orthogonal basis. Let 8 = (ay; o,
.. @) be an orthogonal set of rlon-28ro
vectors in an inner product space V. If a

vector B € V is in the linear span of S, then

prove that :

R W s Rt el sraem we V(F)

o o e A, @ R e
v=Waew

& WL, W 3 aftes T &

Let W be any subspace of a 1l.'initras

dimensional inner product space V Then

show that :
V=Wa&W,
where WX is orthogonal complement of W.
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parts from each question. All questions carry

equal marks.
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(a) oft G vw W & @1 g, G = 05 fRR 3w

t mRgdfe BRieT,:G>G A
TS0 =gxg™, v xeGIRufta & G

% te @oRa gl

If G is a group and g is a fixed element in G

then prove that the mapping Tg G > G

daﬁnedasTn{x]=gxg-‘,J+xeGisan

automorphism in G.

P.T.O.




(2) .

(b) # wfsle G oo Wg & N T, G @ U

(c)

Q2 ()
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WERa #l 3 a € G & ol

N(a) = {x € G/ xa = ax),
@ foz difowe 5

N (T(a)) = T (N(a))
Let G be a.gruup and T an automorphism of
G Iffora e G

N(@) = {x € G/ xa = ax},
them prove that :

N (T(a)) =T (N(@))
T+ @ifee G P 231 @1 o g & <@
5 G & 11-feh IREE G & T # Flaw
&l
Let G be a group of order 231. Show that 11-
Sylow subgroup of G is contained in the
center of G.

$o1-1I / UNIT-IT

ofeers ae @ R e @ Rerd b
&7 F W §g9al 1 9o Flx] 0% quedra aoa
g 2
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(3)
Define Euclidean ring and show that the ring

of polynomials F[x] over a field F is a

Eucliaean ring.

[b]ﬁnﬁﬁgaagqa‘farthnmggﬂm

(c)

(s +g *g) W T Bfwe:

f(x) = 5 + 4x + 3x% + 2x°

g(x) = 1 + 4x + 5x2 + %3,
el I, =1{0, 1, 2 3, 4, 5}.
Find the sum and product of the following
polynomials over the ring (I, +g. %g) :

f(x) = 5 + 4x + 3x% + 2¢°

g(x) = 1 + 4x + 5x% + x°,
where I; = {0, 1, 2, 3, 4, 5}.
o M @ N, RlEge (Rrems) & qer
f:M - N s R-ud@Rar & aa zufze f&:
(i) Kerf M & ts R-3wlggs &
(i) Imf, N @ v6 R-IWHEGH &I
If f: M — N is an R-homomorphism of an R-
module M to an R-module N, show that :
() Kerfis a R-submodule of M.

(i) Im fis a R-submodule of N.

P.T.0.




(4)
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Q. 3. (a) 7F ABE R[x], R | x ¥ wf agual & wfder
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(b)

e & @@ Foa:
p(x) =1+ x + 2x
q(x) = 2 — x + x*

AR r(x) = 4 + 5x + X2
# Rix & Wes wdmar & oy s Sfw
If R[x] be the vector space of all polynomials
R. Then test for
independence of the system :

pi) =1+ x + 2x2

qx) =2 -x + x*
and r(x) = —4 + 5x + x2

in x over

in vector space R[x].

gt W sy wafe V(F) © te Juie & @
%— ol wewgEdl W + o o e 8, el
aevﬁaaﬁsﬂ%% 8F F | o3 ke
witc &, e oo ® A A v 3w

Praq oRvfie & :
(W +a)+ (W+p)=W+(a+p)

linear -

(c)

\ (5)
aur a (W + a) =W+ aq,
Mo peV,aeF
Let W be a subspace of a vector spae V(F).
V'
Suppose W denote the set of all cosets
W + o, where « is any arbitrary element of

7 .
V. Then W is a vector space over F for the

vector addition and scalar multiplication
compositions defined as follows :
W+a)+(W+pB)=WH+(a+P)
and a (W +a) =W ¥ aq,
v a peV,aceF
zoiEd & wg=a
S ={a+ib, c+id},
C(R) @ 3MUR wged € afk 3R Haw o
ad - bc#0
Show that the set
S ={a + ib, c + id},
is a basis set of C(R) if and only if
ad-bc#0
saE-1IV | UNIT-IV

Q.4 (2 W%EMREVE{R}EE&?TWETW
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i & o R dfow & so=Ro £ Vy(R)

P.T.O.
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(b)

(c)

(6)
— V,(R) 3 f(x, y) = (x cos 8 -y sin 6, x sin
0 +y cos 6) ¥ Rufta &, graeRr 8
Consider the space V,(R) of 2-tuple over R,
then show that the transformation f : V4(R)
— V,(R) defined as f(x, y) = (x cos 6 — y sin
6, x sin 6 + y cos 6) (8 being the angle
through which the axes are rotated) is an
isomorphism.
fFrferiad smeR e @ wite w6 V,(R)
& o fromem 7w @fSw
B={(1,-2 3), (1, -1, 1), (2, 4, )}
Find the dual basis of the following basis set :
B ={(1,-2 3), (1,-1,1), (2. -4, )}
for the vector space V(R).
ae difoe V(F) ve aRw e @ o w L,
T L, 3% &1 s wers & 7 ofow B
e i@ f: Vx V= F @I f(a, B) = L.ll:u](
L,(B) gr1 aRwifte far man &1 Rz e &
f, VR e fEoead woum &
Let V be a vector space over the field F and
let L, and L, be linear functionals on V. Let a
function f : V x V — F be defined by
flo, B) = Ly(a) Ly(B).
Prove that f is a bilinear form on V.

(7)
-V | UNIT-V

Q. 5. (a) ®H @il V(C) 51 3R 0 < x < 1 ®
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(b)

W A AFS Bel o wfew wEie €1 ol
f(x), g(x) € V(C) @& '

[f(x), a(x)]= E f(x) g(x) dx,

ar faz #ite & v siRpm e 2
Let V(C) be the wvector space of all
continuous complex-valued functions on the

unit interval, 0 < x < 1. If f(x), g(x) € V(C) and

[£(x), a(x)] = J: (x) a(x) dx

then prove that V(C) is an inner product

space.
afted R B URWNG  @fel "
S = (0, Oy worene Oy) BB HRR OF THIE

V ¥ yrR el o1 ve onffes e &1 o
o g p e V, S & awa: gl A 2, o
Rz Bfse -

ﬁéﬂﬂaﬂz *

P.T.O.



