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dv ' r*o qor{ ri vo qrq 6d ffftq r qat qsil il eio qqn i r

Note : Attempt one question from each unit. All questions carry
equal marks.

Unit-I

car- 1 . (GT) fu€ fiftq fu frxff rr1g d b r+S erioR-o e-orftorer} or

v5dq In (6), Aul (r) or Vo n*{rqrq sq€Ta dfdr t ofu

T6 6 b ft'rT,Tq1F ,/z t gdrorfidf,rt, qd z,d 6r
-L- :l.o<61

Prove that the set 1r(6)ofall inner automolphism of

a group 5 is a normal subgroup ol lur(d)and is

isomorphic to the quotinet group 5f z ol 5 where s
is the centre of 5 .

P.T.O.
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(q) qTqd) 6 TouRftonaot ra t " il*B,43l-<qriifi Unit-V

tist a { o d 
'T{rqrq?h 

oI qirfi eiar d et?rfo 
esq-s. (3T) qqrds-€'F'mTrafu\qdfu€6frcr

a = i(6) State and prove Schwarz's Inequality.
o(N(,)) (q) tuq 6ftq tu rf, 3rd{ gon sqfr 7 it rld-t-t eRrit or

Let 5 be a finite group, The numbe of elements +t{ affi'o {{gqq tkoa: etia 6tcr t r

conjugate to a in 5 is the index ofthe normalizer of Prove that any orthogonal set ofnon-zero vectors in

a in p ie. c = -49)- 
an inner produced space v is linearly independent'

,--FG, (rT) nq-tetc b drRfi lsa-q iFT sc+I6tb %(R) 3ilqtt

(rT) kcftqRrds.qqftfucrqftrqfift! | B=|",p,/) tqor{flqr;qdlR-q53{Iqrrqrqfiftc

State and prove second Sylow's theorem. sd a=(1,0,0),p=(1,1,0)/=(1,1,1).

Unit_ll Using Gram-Schmidt orthogonalization process

obtain an orthonormal basis from the basis

caq-2. (eT) Rra fiftc fr ftxi q.ilq' n ff d goTqrqMt 61 1T4fts a ={", 0, y\ of v,(R) where d=(1,0,0),
x fiYmSuME-dd-dlt t

prove that the intersection of two idelas of any ring P=(l'1'0)y=(l'l'1)

R is an ideal of R.

(e) ft+qfifrc fr R coWrd{Tfr -r-63-4qroot ffi
goTqrq-d (o) ur wzi R Ei d R sqn d-, t | ---x---

If 4 is such a commutative ring with unity whose ideal

is (0) on x itself then prove that R is a field.

(rr) q-r;rd f :M-+N go n-qrs{a ,rz eiaelfr v'6

R-qrqa NfrSo x-qqroTR-drt, tI kert,M 4i1vq,

R -scqrqd 6}dr t I
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Let f :M +N be an n-homorphism of an Let f :M +Ir' be an R-homorphism of an

R-moduleMintoan R-module N, then the kert is R-moduleMintoan R - module N, then the kert is
an R - submodule of M. an R - submodule of M.

Unit-[I Unit-I[

cal-3. (3r) fuqffftqfrfttlfleRerrrqfrr(r)broerR-ogc$gaq qsr-s. (3r) ftqafrcftft'qfrsftsrqqErz(r)*youR-osrsgEq
,4/ ilftc r orvosqsfrE*ibftca{rqeqoGcqfq ,/ *ftc r 6T\r6sqflBE*i}frcenqeq-6Gqqfq
sfuieTt: sfoielt:
i) aew,pew+a-pew i) aew,Bew=a-pew
ii) a ew,ae F=aqew ii) a ew,ae F=aaew
Prove that the necessary and sufficient conditions for Prove that the necessary and sufficient conditions for

a non-empty subset w ofa vector space /(F) tobea a non-empty subset w ofa vector space Iz(F) tobea
subspace of Y are subspace of V are

i) aew, Bew=a-pew i) aew,gew>a-Bew
ii) aew,oe F=aaew ii) aew,aeF>aaew

(s) fq-€6ffrcf6wfter a=(t0,-t),p=(r,z,r) ow (e) ft'€6tfi\tu{IRer a=(r,0,-1),p=(r,z,r) nen

y =(0,-3,2) \(R) 6r orrqx e"iT+ t' r r =(0,-3,2) 4G\ oT oTrqn ffiri t' I

Prove that the vectors a=(1, 0, -1), P =(1,2, l) and Prove that the vectors a=(t,0,-t), P =(1,2, 1) and

y =(0,-3,2) 4$) form a basis or ( (n) y =(0,-3,2) 4(R) form a basis ot v,(n)

(s) qR, g5qftft6ftftqnfrqrsqfr Z(r)oTgovu-{lfr (q) qR, \ri6qRftf,fr+qnper$qp r(r)orfoswrft

til ai. L=ai^v-dimw *d aim L=ai^v-dimw
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It w is a subspace ofa finite dimensional vector space It w is a subspace ofa finite dimensional vector space

Z(r') then din L =dim Z-dimw ,/(F) then di^ L =dim Z-dimw
tv"w

Unit-IV Unit-IV

qsq-4. (o{) r,fd f :4@)-+2,(r) f'+,=r 116r{ d cftqTlqd d qq{-4. (oT) qfq /:4(r)-+rtr(r) ?-tor 116I{ d qftqrlta d

f(r,y,,)=(y,,) dfrErscfu / sottuosqirroT f(*,y,r\=(y,,) dtusqcft / c-6ttu6Fcin-{ur

tr tt
If f:v,(F)-->tt,(r) isdefined as f(x,y,z)=(y,z) rf f:v,(F)->v,(F) isdefinedas f(x,y,z)=(t,")
then show that/ is linear transformation. then show that f is linear transformation.

(q) sqTH A tFw ftmuflq t : (e) saIH 6 {ffi ffiu B :

Show that the matrix I is diagonalizable : Show that the matrix ,,4 is diagonalizable :

ltzql ltzcl
e=lz o zl ,s=lz o zltttl1423) 1423)

(c) frq ftisrfr {qqrf, 6} frkd rq E q6 fiftq den v€-fr (s) ff,a ftisrfr sqqrd 61 frtrd w i[ qm fiftc nen sq-ff
ffi, q3'fii-fi\sftBorara6frq I sft, W-fii-oGfrR.mTflafifrq t

Redue the foltowing quadratic form in into cononical Redue the following quadratic form in into cononical

form and find its rank, index and signature. form and find its rank, index and signature.

q=*'-2y'+322 -4yz+6zx q=xz -2y2 +322 -4yz+6zx


