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T 5. A=ReE e V(F) , Rig @i f o8 a1 vk a 3R g
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In an inner product space V(F ), prove that for any two vectors

a and fis |(a,ﬂ)| <|lee]| | ).
OR
e B={a, a,~—.a,} T AR P FHE VA v ok
TER dfes 9gwd € iR Ak gev, @ fig aifog:
If B={a,, @,,-

R /9 } is any finite orthonormal set in an inner product

space Vand if # eV ,then prove that :
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Section'A’, containing 10 very short-answer-type questions, is compulsory.
Section 'B' consists of short-answer-type questions and Section 'C’
consists of long-answer-type questions. Section 'A' has to be solved first.
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M3 2.
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Section - 'A'

fr=ifea aftereedt wet @ SR P ar J amEEl § T
Answer the following very short-answer-type questions in one or two
(1x10=10)
I} G TP A6l |qe & o1 garzd fb ufafmer f:G 56 S e
f(x)=x"vxeG ¥ faar w1 & va warmRar &/ @i
el BRI |

Let G be a non-abelian group. Then the mapping f : G — G given by

sentences.

¥ (x) =x!,VxeG isan automorphism / not an automorphism.

HE G D Ds DI IREINT HIY |
Define Centre of a group G.
T FAIHINGT B Bict B TRATRT B |

Define Kernel of Ring Homomorphism. P.T.O.
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f(x).g(x) qoiara ge W s ST o
Find f(x).g(x) over the ring of integers where :

f(x)=2x" +3x+5x* —4x’

g(x)=3x"+2x-4x’ +5x*
0 (0 )wfee wafte i € @ W&l [ arafds weameil & vy 8
AR 0 wftast deRll o1 \=d ¢ |
Why [ (D ) is not a vector space, where [l isthe setofrealsand LI is
the set of complex numbers.
Waga: o= Al o1 affia S |
Define linearly independent vectors.
Uh Beord T:V, -V, uRaifta &

T(x, % %)=x +2 +%
T T (P ad IR 2?7 WL I |
Define a map T':V; = V| by T(xl, X5, x3)=xf+x22+x32, Is T a
linear transformation? Justify.
o U(F) iR V(F) @ uRw wife @ ok aRk 4 U(F) @
V(F) % |aeRar 8 o Fefafad § 9 &9 1 399 3w &
Let U(F) and V' (F) be two vector spaces over field F and if f is

homomorphic mapping from U(F) into V(F), then which of the

following statement is false :
) fla+pB)=f(a)+f(B)Vea,pecU
i)y f(ax)=af(a)VaeU,aeF

U3 3.

031 4.

(7) Code No. : S-359

e § AR 7, wiew wafe p(F) @ < Suagey & o g

Doy &

If S and T are two subsets of a vector space V' (F'), then prove that :

) Sl =L{S)cL(T)
OR

fRig BTG fo e wafte p(F) & vl WRaeba: wos Suagzad

AT AN VD AR $ HAT 8 T IHDT IR IR I/ VBT MR a1
ST |l & |
Prove that every linearly independent subset of a finitely generated vector

i) L(SUT)=L(S)+L(T)

space V(') forms a part of basis of ¥ or can be extended to form a
basis of V.

M V(F) 3R U(F), &3 F W @ ke wdfe 8 am &
T:VoU Wy q U RIA KD A Red SR & a
Rig dRme 5V =U.
Let V(F)and U (F ) be two vector spaces over the field F. Let
TV — U be a linear transformation from V onto U with kernel
K, then prove that % gU.

OR
g BIAQ & rank (T)+nulity(T) = dinU, & T wfew wwfe
U(F)® V(F) # & R Samer & |
Prove that rank(T)+nulity(T)=dinU, where T is a linear
transformation from a vector space U (F) into ¥ (F).

P.T.O.
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Section - 'C'
freifea et & g N -
Solve the following questions: (5x5=25)
71 f G U aRfET amraeht g ® 3R p vo favrsy g & ol

%(G) o Rig X % oaua a#eeG 39 YHR @ BN P
al =e-
Let G be a finite abelian group let p be a prime. If % (G) then prove

that there is an element g # e € G suchthat g? =¢.
OR

1 6 G ve aRFAT W R iR p Us amiow | 2 Al p
TP oMo W ¥ AR P%(G)q?ﬁ P4 0(G), @ fig
@Y f5 G & p" @It & 3 SuwE wgE R

Let G be a finite Group and let p be a prime. If P%(G) but

ko (G). then prove that any two subgroups of G of order p"are
conjugate.

fig @ 6 g8 wfed wafarh 9o ua &= & aft swa
¢ f SF ToroTae T 2|

Prove that a commutative ring with unity is a field if it has no proper

ideals.
OR

fefeiRaT 98Ul &1 #edy |d e S BT

Find the greatest common divisor of the following polynomials :
f(x)=x*-3x*+2x-6
g(x)=x"—4x* +4x-3
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iy f(0)=0,5&f I 0 WA U B = wlw 2
/(0)=0, where both 0 are the zero vector of U.

v) f(-a@)=-f(a)VaelU

R V,(R) e ¥ a=(aph) AR B=(a.b,) B R ot

(a.8)=a,b+(a,+a,) (b +b,), @ a=(3,4)el,(R)D R «
1 H1 T gem?

In ¥, (R) for @ =(a,,b ) and f =(a,,b, ) inner product is defined by
(@, B)=a,b,+(a,+a,)-(b +b,), then what will be the norm of the

vector & :(3,4)GV2 (R)?

oo 10.3fQ wiew X, =(1,1,1) @ (X,,X,) & 5 @1 e

ot 4o T

If vector X, = (1, 1, 1) then what will be the value of (X,, X,)?

Section - 'B'

frifea aebt @ g N -
Solve the following questions: (3x5=15)

A {6 G U 9T g € O o @ wamee &1 G N qEaie
B

Let G be a finite group then prove that the index of the normalizer
of @ in G will be :

Cq =0(G)/0(N(a))

P10,
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OR
Wl wag @1 oRfia AR R Rig AR 5 wgmEar @
HeE g G R goddl ey € |
Define conjugacy relation and prove that conjugacy is an equivalence
relation ona group G.

g & b wo £:C>C b f(x+iy)=x-iy | aRfla
2, S x,ye R YD AP ARl @ 90 W IR ¢ |
Prove that a mapping f:C — C given by f(x+iy)=x—iy when

x,y € R ,isanisomorphism of the ring of complex numbers onto itself.
OR

R i R—2MO R UH FAADINGT & 3R R LU Hoh fed
gorg 2 a1 g T 5 R' N I Wi f2d a@ Bl |
If £:R—2%% 5 R is an isomorphism and R is a ring without

zero divisor then prove that R' is also aring without zero divisor.

g o & afky wafe V(F) & & Suwdafedl @ wdfves o
V(F) &1 t& Suddfe gnm|
Prove that the intersection of any two subspaces of vector space V(F )

is also a subspace of V' (F).

OR
fig a0 5 K(R) @ = Wk =(1,23),
o, =(1,0,0), a;=(0,1,0) 3R e, =(0,0,1) TH Waepe: g=ei=
g 99§ |
Prove that the four vectors @, =(1, 2, 3), @, =(1,0,0), a; =(0,1, 0)

and o, = (0, 0, 1) in ¥ (R) form a linearly dependent set.
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wed 4. TUigy & wod T:V,(R) >V, (R) @ T(a.b,c)=(c.a+b)8,

U3 5.

U s SUTTRT 2|
Show that the mapping T7:V,(R)—>V,(R) defined by
T(a,b,c)=(c,a+b) isalinear transformation.
OR
s g fafazor T:R >R il

T(x,p,z)=(2x—4y+9z, 5x+3y-2z) ¥ wRwfid & R® aiR R’
D HMD AR P ATIET MIE T DI |

Find the matrix of the linear map T;R® — R’? defined by
T(x,y,z)=(2x—-4y+9z, 5x+3y—2z) with respect to the standard
basis of R® and R’.

Rrg & & V,(R), w8 a=(q.qa,), B=(b.b,)eV,(R) ®
3R UM WHfe § Wl R o e wer | R &

(a,B)=3a,b, +2a,b,

Prove that ¥/ (R), with & = (al A ), f= (bl,bg)e V, (R) ,isaninner
product space where inner product is defined as follows:
(a,B)=3a,b, +2a,b,
OR

fog o & smafRe oM wafie p 9 oy wfewl &1 onfsd
Aead YRadd: WA B B
Prove that any orthogonal set of non-zero vectors in a inner product

space Vis linearly independent.
P.T.O.



