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EXAMINATION, 2020
MATTMIIATICS

Faper Second

(Abstract Algebra)

Time : Three Hours

.hdaximum Marks : 50

*e , e-.t"6 -{f,d t @t$ q} *fl.T 65a ffitfuq I l]lft qei} &
et-o Tlqr=t d t

Attempt any twoparts of each Unit. All questions caily
equal marks.

w€-r
ruNrT-r)

(o{) ltl E} G \.qp- sW'B f,QIT g, q{s C fl fo R*tr
or-d?Tq ttH-,.r R{€ dfu fu shfrre"T \:G-+G
\ii fu &(r)=srs-r V.reG * cfuTrft-f, A
11d6 G 6T Yf, w-rorR-or t t

Let G be a group and g e G be a fixed element of
G. Then prove that the mapping e : G -+ G

defined by =gxg*l bxe Cis an

autornorphism.
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(rl) *uq efr li ,3uti K gir; ,rt?fhm q{ifu; [i ,il nr$ d
irrr{T{t{ ii il,'{r trf u) > ,Ir(A To <i(x) ,, .,tqc),

're 
qYrf{& fh

HflKo{"},

.n-d u *T,lF G ffii it*fi?n L} I

Let I{ alNl li be i.wo subqrorrlill {'rf ,r tr'inixe tr,roupr C"

such that :

o(lt) :" ",,,6(c) anrt c(n) , $i(cif

then sltc.rrv lha.l I'{ fi g * ic}, o,riicre c is the

el*rnent of G.

G q"'q q'r milli1ql Bqfi{6 t}tn t t

Frove tl'rat. i:he oentre Z(C) of a ,grcrllp (; i$

ncrrmal suhgl'';rup of (i.

qwrs--u

(q) ,rfd ./(;r,) ,:ul s(r),rr.[.r] e] .fi, qJ:]flr EqrK 6],

tfi qntUtr tfi :

DE*27{5S

always a

(")

(ur{tT*-z}

?. (ar) fha; ,1fltrq lh gai q{T?i ?fi1 '1;lq1 {,}r11q

ll)^'\lrL':l(

;{},T$- 3

(LB{}'r'*""3'}

(ri) ilui{ii i.}, uftti (?,'r,,1), (t, .-'1, z) oi}t (t, t,'"'"2),

rrr .i\ fh{ q{rt aiitrtr{ fgidtl a.t* t't
Silir:,rv that ths vr:ctcru (?, 1, 4), (1, --1, 2) ar-rr.tr

{ i. I , 2) r:t,ik* tlti' h;r:is cf I{. .

(A-3'r) []" f.().

,l(4ri .lT tipiT;;;ifi Xtlttt..{ ,,}iit i; I

Prove ttrat every r;uolir:rrt ring ol lr tin..g, is

houreclnir:rrx;hic irnage ol {I rr.: r i ni:,.

[31
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(q) {trq afif,lrq frh flfi-ffi Ctzi $lfu ,S rcpo.rt} C
sqff*r&id q,r iraiftry di qo wsq{'* din-.1 i

Shitlv that the intersectir_rn of tu,o veetor suLrspaces
r:f a given \iectot"space is also a rrector subspar:r:,

({i} itrq ettfuq fu n [:r], R c( rc t rnl] agrilT a]

{Tf{rt qq& { qflrqi'

P(x)=7+.x+2x2

{(x) =2*x+xz

r(x)=-4+5x+x2
6T fu.r;rq tfumn: r{{fr"? eA-cE -B 

f

Irrove that the polynomials :

P(x) = 1+ x '+ 2x2

q(')=2*x+x?'

r(x):-4+5x+x2
defined or-r R [x], where R is tlie vector sprce of all
polynornials of x) are linear{y depemlent
polynornials.

4- (aT) ftqT-{t tu

:r/3 (n ) *i v, (R)

tr1T fh '[ ir;l"&,") - {r,o + 1:) \.} rffirf i}i1 ii, qi}t

tfum sfrfte,r 8l

' I1l
(A-3,!) P. r. O.

(e)

Sllow that the rnapping :

T:V, (R) -.u V, (R)

defirred by 'f (a,h,c) = (r:,u + t) is a linear
transformation.

Slil il otc-qT sfilfu-d,T" d f& B2 d rrffi
cr = (xl,x:), 0 = (y,,y:)d ft\ qfuxfr.i t,
l't-qtntnft q.rTFrjr e ? B-goqrff d ftq EhI qt

aritr +1&'g :

(i) / (",0) = xt ),2 - xz lt

(ii) s (",t]) = (*i - !z)2 * *, y,

Whictr of the follorving mappings; clefineel on R2 for

vector o * (..rn, *z), fl = (lr,r-z) is bilinear form ?

Test both for bilinearity :

(i) /(*,0) = i\ ),2 - xz lr

(ii) s(""0) = (rr * yr)z + *z yz

ft.rfufuo HrTftT qrErr sl {r-{-d ftrrrft ti"qrnfl qi

itftrq :

t5I

1_)
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i,isirrg Gr;*rn-Schmidt irrthogonalizatiorr process,

lirrcl the orthonormn"l basis {br the given base :

l]'" {[]r,[]:,1]"r], where Fr = (i,0,1), Fz =-(1,2,*2)

alrr,l ['r, = (2,-t,l)"

fis) i$ftrif

,x ,, (,,i1. ,r2 i, F * tbr,bz) e V, (n )

q) [:tl l,lt".]igd fu v, (n ) ur<n-qolq qffi dtrr,,

,,141,'|i o;9.'r1"'-5uf;f qft qfh"ftf fiof SzFH e

(*',1]) = 3a1 S "r 2*2h2.

Fr.ir the vectors :

shr:lv ttral. V, iil) is a.n inner-prccluct space definecl

[rv l]rr irlrrrr proJrrct :

(rr,,P) * 3*1 11 '+ 2c2b2 
.

DX)*"2s79

(A-3{}{A -3'n }

5,I00

[61

Write rhe fcllorving, s-vrnrnetric matrix :

[-i , ol
r -l i ? -..1 I/a-l r L -1,

| + -z si

.- J . .\ --fr-,. ", $ -.5. 11iii siir {r €r\ [i \iir gr;1;E-1';i;1 1ir1];11 V (f ) e] 'li


