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]1q;r s. oll\lqJs|-{ qqfu I/(r) q, fuq dftC fu oH d qRn a sily p

d ftr (a,B) < ll"llllpll

In an inner product space /(F), nrove that for any two vectors

a and pis lA.pll= ll"llllpll

OR

fr , = {q, dz,---,d,\ Tqr onrr{ Xlrt $qE r t vo qRF-o

qq{Hlq dko wg@q t 3l}t uR Be tz, d fu-q dftf :

rc B ={ap dz,--,d,\ is any finite orthonormal set in an innerproduct

space V andif Be I/ , then prove that :

il@,")l'=llpl'

frq : cru-s o{' { rw ofa-eqn-fi crc t. ftr+ Edr iDFrT erFrsd t I q's
'q' { dtilft c*r v< qrs T' { Ad srt rrc S I q-s 'er' ol
n-{S q6-d ro of r

Note : Section A', containing l0 very short-answer-type questions, is compulsory.
Section 'B' consists of short-answer-type questions and Section 'C'
consists oflong-answer-type questions. Section 'A' has to be solved first.

Section - 'A'

ftqrfu-a qft.a{n-fi sl-qI + s=ri( To qr <i craqi { tr
Answer the following very short-answer-type questions in one ortwo
sentences. (lxl0:10)

cfi r. qR 6 96cffirffiqTdtat{dr{nfucfrfr-r"r /:G-+G dfu'
/(r)=r-',vr.G t ft-qT .rqr t go sr+rftor e)rnZrarorR-or

r€t dm r

Let G be a non-abelian group. Then the mapping /: G -+ G given by

/(x) =x-r,VxeG is an automorphism /notan automorphism.

crq 2. r{EI6 G d dq o} qfurfro dftr r

Define Centre ofa group G

swr 3. qrrr qrrorftd'r d 6fu oi cR'qTfud dfur r

Define Kemel of Ring Homomorphism.
P.T.O.
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rrc a. /(.r).s(x) gffiu qnFI rl-t ElcI dfrc qd :

Find /(x).g(r) over the ring ofintegers where :

f (')=z*o +3x+5x2 -4x3

s(r) = 3'o +2x-4x3 +5xa

trt=r s. ! (! )t+Rtr$qk szit Tfi B sd ! sndfun fiqrari or rtSac t
efs I nfus{ ficqrcrl oT qgqq t I

Why ! (! ) is not a vector space, where ! is the set ofreals and ! is

the set of complex numbers.

eaq 6. {fuqo: ffiie sfut d qRqfro dftlt
Defi ne Iinearly independent vectors.

cs"I 7. go c;d1 T :V3 -+ 4 q-RiTIR-f, t:

T (xr, xr, xt)= fi + x] + t,
iffi z \'o tfuo tqr<qq t? we dfucr
Define a map T :V, ) Vr by T (xr, x2, rt)= t? + *l + xi . ls T a

linear transformation? Justify.

crt a. qR u(r') sll{ z(r) EY opq rrqE t 3N qft I u(r) t'
/(r) n EqroR-dr t d ftqftfod it t 6}t qt tner+ €Nrer t:

I-et U(f) ana V(F) be two vector spaces over field F and if / is

homomorphic mapping from U(F) into I/(f), then which of the

following statement is false :

t f(a+ f)=y(a)+ f(p)v a,peu

i) f(aa)=af(a)Y aeu,ae F
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ysq 3. qft s *r r, $ftrT rrqfu v(F) d <i sq$Cqq d df fu€

dtuqtu:
IfS and T are two subsets ofa vector space Z(F),then provethat:

i) sc7>z(s)sz(z) iD z(su?")=r(s)+l,(r)
OR

fr< dft\ fu trfryT rrqfu r(r) d rd6 tfu'n-d: v<da sqtrgqq
qr d zd 3rqn oI ,Trrt t qr s$f,-r fl+rtn tw qi ror 3Trsrx q.[gr
qr voor tt
Prove that every linearly independent subsetofa finitely generated vector

space I/(F) forms a part of basis of Zorcan be extended to form a

basis of IZ.

crt a. qR r(r') 3r)r u(r'), eie r q{ d sRrT qqfu t q.rlr fu

T:v-->u c6 r i y wznfurdsprtfu@$q't-turtni
fuq dftr tu Y/*=u

Let V (F)and U(F') be two vector spaces over the field F. Let

T :V -+U be a linear transformation from V onto U with kemel

,(, then prove that V/* 
= U .

OR

fuq dftr fu rank(T) + nuliry(r) = dinu, " . o'pvr q-qfu

U(r)+ r(r') rt To tfun qqp{qq Eln I

Prove that rank(T)+nulity(f)=ainU, where 7 is a linear

transformation from a vector space U (F) into V (f).
P.T.O.

Q) (7)
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Section - 'C'
ftErifua rs-il at Eer of :

Solve the following questions: (sx5=2s)
qq{ 1. qrrr la c w cRfr-f, 3Trffi s-T6 t efs p vo frqrq riqT t, qfr

%@ a fu€ o-i fu erqqq a+eeG ss Il'.Dr{ si-q{q drn fu

aP =e.

Let G be a finite abelian group tetp be a prime. rc % @) then prove

that there is an element 4 * e €G such that ar = , .

qFIr fu c Yo cRfud EiF t 3ih p \rr Glqr.,q r{c<r } I qp ,
sD si"nq ricqT tt * n/,{clvtl p,-rlo(c), d tu<

o1fuCfu Gd p' dEdas.mXe€g'frtr

Let G be a finite Group and let p be a prime. rc p 
r(, 1C1 A"t

p'*t f, O(C) ,tnen prove that any two subgroups ofG oforder p, are

conjugate.

srt z. fuq dfu\'fu ro'ri strd FqB"fiifi trrr go et ElTr qft Es-+1
oi{.ff s|dd X,rur+fr rfr *l
Prove that a commutative ring with unity is a field if it has no proper
ideals.

OR
fuTfufor {$rd or q-firq s{ qrqo gro dfug:
Findthe greatest common divisorofthe following polynomials :

f (x)=x3 -3x2 +2x-6

s(x) = x3 -4x2 +4x-3

Code No. : 5-359

iiD /(0)=0,vri <)qI0 s{k u d qq qRrr tr

,f (0) = 0, where both 0 are the zero vector of U.

iv) f(-a)=-f(a)vaeu
ctcTe. qfr r,(R) sqtu I a=(a,,b,) *r /=(q,a,) d frr E-d

(a, p)= a, b, + (a, + a,). (b,+ D, ), d a = (t,t) ev,(n) d frn a
or frd cql d.n?

tn Vr(R) p$ q = (a,,b,) and p = (ar,br) inner product is defined by

(o,0)=o,b,+(a,+ar).(b,+b,), then what will be the norm of the

vectora=(3,4)er,(n)t

yr;r 1o.qR H'ftyr xr =(1, l, l) d (x,,x,) or qrt T{r dfi?

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

Section - 'Br

fiqifuil crfr at E T of :

Solve the following questions: (3x5=15)

IIT;I i. qFrTfo C focRft-dqT6tai a dn-sFnqfioT G i{s-6i6
dqt'
Let G be a finite group then prove that the index ofthe normalizer
of a in Gwill be:
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c, =o(c)ro(n(a))

P.T.O.
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OR

Fgq wq @\ qfulfrd dftr 3n'( ftE otfuc fu rrg'q61 -
rieu v1a cw gqdr €qeT Bl
Define conjugacy relation and prove that conjugacy is an equivalence

relation on a group G.

cw 2 ftr€o-tfur"a-c f :C-+C q\fu /(r+r)) =r-,/ i{qR'rTft-d

|, we x,y e R \'m r{fus{ €@BIt +1 q6q w gerorR-or t t

Prove that a mapping .f :C -+C given by -f (x+iy1=r-;, *n"n

.r, y e R , is an isomorphism of the ring of complcx numbers onto itself.

OR

tft 7:a--ttttt---rp' go g@rorfudr t 3r\{ n qq qrqo qFo

{dq t d ftE d1}r fu R' fi W qrqo sFd ffiq Elrftt

lf f : R --91!!/+ R' is an isomorphism and R is a ring without

zero divisor then prove that R ' is also a ring without zero divisor.

,-rt 3. lir€ of fu r{Rq qqE I/(r) d E} lqqqfuii or trdBs fi
V (F) zar gfi sq$I.E E)'n t

Prove that the intersection ofany two subspaces ofvector space Z(F)

is also a subspace of V (n) .

OR

ft{q o{} 1o. t/,(n) d qT{ qfle{r a,=(t,z,l),

a,=(t,0, o), ,, =(0, 1,0) srt{ ao=(o,0,1) vo ttuoo, r<ia
{{g@q'{flt Bl

Prove thatthe fourvectors dr =0,2,3), ar=(t,0, O), a, =(0, t, O)

and ao =(0,0, 1) in 4(R) form a linearly dependent set.
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w tfum pqpaqq |1

Show that the mapping f :rr(R)-+4(n) defined by

T (a,b,c)=(c,a+ 6) is a linear transformation.

OR

tlero sfltlialr T;R3 -+ R2 qi

r(x,y,z)=(2x-4y+92, 5x+3y-22) t qfurTfrd i x' siI{ ^R'

fr q5a6 e{ruw d ETneT errqs aro dftN t

Find the matrix of the linear map 7;R3 + R2 defined by

f (x,y,z)=(zx-4y+9z,5x+3y-2z) with respect to the standard

basis of .R3 and R2 .

cw s ft{q o-t ft %(R), qd a=(o, ,a,), p=(b,,b,)€4(R) cf,
3nf,{ {qq Eqfu t wd sn<s xurq ftq non t qfunfro t'

(a,0)=3a,b, +2orb,

Provethat %(R), with a=(a,,a,), ! =(b,,tr).ttr1R) ,isaninner

product space where inner product is defined as follows:

(a,0)=3a,b, + 2arb,

OR

fud o-t fu 3Trdtr{ ToTr sqE r t ovp sRtii or atft-o
trgqq tfuo-o' rsda *ar tt
Prove that any orthogonal set ofnon-zero vectors in a inner product

space /is linearly independent. 
p.T.,.
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