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B. A./B. Sc./B. Sc. B. Ed. (Part III)
EXAMINATION, 2020
MATHEMATICS
Paper Second
(Abstract Algebra)

Time : Three Hours
Maximum Marks : 50
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Attempt any fwo parts of each Unit. All questions carry

equal marks.
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ST fE T,(x)=gxg! vxeG ¥ wRaflg &
WE G $1 UG WIHIRGT 2

Let G be a group and g € G be a fixed element of
G. Then prove that the mapping T, G- G
defined by Tg (x) =gxgl! VxeGis an
automorphism.
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SWREE § T o(H) > Jo(G) W o(K) > ,/o(G),
g gulsd ¥ -

HNK = {¢},
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Let H and K be two subgroups of a finite group G,

such that :
o(H) = “J% and O(K) > \/J(Eﬂ
then show that H ﬂ K # {e}, where e is the identity
element of G.
R e 5 &N wE G @1 o= 2(G), 959
G W T T SUR Bl B -
Prove that the centre Z (G) of a group G is always a
normal subgroup of G.
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ring, is

Prove that every quotient ring of a

homeomorphic image of the ring.
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At f(x) T g(x),R[x] & & YRR 95 F,
ar gegY &
() deg|f(x)+g(x)| =
max {deg f (x),deg g (*)}
afe f(x)+g(x)=0;
(i) deg|f (x)+g(x)| < deg f(x)+degg(x)
If £(x) and g(x) are two non-zero polynomials of

R [x], then show that :

@ deg

j(ﬂ B g(»)! <
max {deg rix). degg(x)}
i f(x)+ g(x) % 0;
(i) dﬁglj"(x) ; g(x:)! < deg f (x) +deg g (x)
AvEd W Ak TGIE £ (x) B (x-a) W AW
fear wmd, o AwwE £ (a) TR0 817 Rig @il
The remainder theorem “If the polynomial is divided
by (x — @), then the remainder is f (a).” Prove this
theorem. : :
EHE—3
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il & ke @, 1, 4), (1, -1, 2) &R (3, 1, ~2),

Y
N

R} B fory v amar fafia o 2
Show that the vectors (2, 1, 4), (1, —1, 2) and
(3, 1, -2) make the basis of R’

(A-31) P. T. O.



[4] DD-2759

g @it 5 fh sy wafe & S <

Sugaiteal &1 gdfve #) e st Bar 3

Show that the intersection of two vector subspaces
of a given vector space is also a vector subspace.

Rig #IfY % R[x], R W » # wft sgwet @
wfeer wate & ggus
p(x)=1+x+2x?
51(16):2~x+x2
r(x)=-4+5x+x2
&1 e Yeda: W ague 2
Prove that the polynomials :
p(x) =1+x+2x?
g(x)=2-x+x?
r(x)=—4+5x+ x?

defined on R [x], where R is the vector space of all
polynomials of x, are linearly dependent

polynomials.
(UNIT—4)
feemgy & wifosor

T:V3(R) > V,(R)
o 'r‘(a,b,c)::(c,aw) ¥ ol 8, v
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Show that the mapping :
T:V;(R) = V, (R)

defined by T(a,b,c)=(c,a +b) is a linear

transformation.

’asﬁﬁaa‘h—wuﬁﬁw;a%ﬁsWa%Wﬁ

az(xl,xz),B:('yl,yz}Eﬁ for  uRwfe 3
fe-vpar e 2 ? ff-veard @ R <N w)

- St I

(D flouB) = oy ~xp

(D) g(wB)=(x -1) +x 5

Which of the following mappings; defined on R? for
vector o= (x,x,), B =(3,),) is bilinear form ?
Test both for bilinearity :

@) Fio.B) = xi Y2 =%

@) g(0B) = (x - 32)" + x5
Frefafe wfa araE @ v Rud) w9 @
ferRay
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Write the following symmetric matrix :

gty
A=l 3 .2 =2
4 2 5J

into corresponding quadratic form.
THE—5
(UNIT-—35)

o o ¥R p wE AR wae V(F) B @

@ {ap) =o+ B ~Jo B +iforipf
—ifa- g’
i) Jo + Bl <o +18]

If o« and P are vectors of an izmerml:»amduct space
V (F), then prove that : ;
@ 4{wp)= o+ B <ol +ifosip

il iBf
(i) oo+ B < ] + 1Pl
R Fif@ERe wEe e SHaT Bva §Y fen
TT‘Z{’ AR B ={B,BBs}, ¥ U A ifaa
AR i B, ot gy = (1L,0,1), By =(1.2.-2),
B; =(2,-L1) |
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Using Gram-Schmidt orthogonalization process,
find the orthonormal basis for the given base :

B = {B1. By, B3}, where By = (1,0,1), B, =(1,2,-2)
and By = (2,-1,1).
wfe

o =(a,a), B=(bb)e V,(R)
@ fog fRwgd 5 v, (R) smR-Tom Wi g,
rafds SrR-ToE @1 aRaTe e yerR @

(0, B) = 3a; by + 2ayb, .

For the vectors :

o= (a,a), p=(b,b) e V,(R)

show that V; (R) is an inner-product space defined
by the inner-product : '

‘<(X,, B> o= 3(11 bl -+ zazbz

5,100
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