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MATHEMATICS
Paper Second
(Abstract Algebra)

Time : Three Hours
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Attempt any two parts of each Unit. All questions carry
equal marks.
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(UNIT—1)
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St fb Tg(x)=gxg‘1 VreG W uR¥ifta &,
g G @ Ve ¥IaIar 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 T, (x) =gxg! VxeGis an
automorphism.
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HNK ={e},
WEl ¢ WIE G @ e 2|
Let H and K be two subgroups of a finite group G,
such that :

o(H) > 4/o(G) and o(K) > \[c@

then show that HNK = {e}; where e is the identity

element of G.

Rig @t & fodll Wi G @1 9% 2(G), wia
G T T T SR B & | 7
Prove that the centre Z(G)of a group G is always a

normal subgroup of G.
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(UNIT—2)
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Prove that every quotient ring of a ring, is

homeomorphic image of the ring.
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AR f(x) T g(x),R[x] B W YA T B
ar <utsy &
(i) deg‘f(x) + g(x)l <
| max{degf(x),degg(x)}
afe f(x)+g(x)=0;
(i) deg|f(x)+g(x)|< degf(x)+degg(x)

If f(x) and g(x) are two non-zero polynomials of
R [x], then show that : ;

@ deg|/ (x)+g(x)|=
max{degf(x),d.egg(x)}
i £ (x) +g(x) = 0;
(i) deg|f(x) . g(x)| < degf(x)+degg(x)
duer WY ‘ol ggus f(x) B (x-a) W W
fean o), o dwwer f(a) s & 17 Rig IR

The remainder theorem “If the polynomial is divided
by (x — a), then the remainder is f (&) .” Prove this
theorem. ;

P13
(UNIT—3)
Toigd @5 ey (2, 1, 4), (1, =1, 2) &R (3, 1, —2),
R3 @ v us s A o £

Show that the vectors (2, 1, 4), (1, =1, 2) and
(3, 1, —2) make the basis of R.
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Show that the intersection of two vector subspaces
of a given vector space is also a vector subspace.

Rig AR 5 R[x], R ® x % Wi aguat @
wafeer wafte o ggus’
p(x)=1+x+2x2
g(x)=2-x+x?
r(x)=-4+5c+x%
&1 A IWRgsa: e ggue 2
Prove that the polynomials :
p(x)=1+x+2x2
g(x) =2~ x +x2

r(x)=-4+5x+x2

. defined on R [x], where R is the vector space of all

polynomials of x, are linearly dependent
polynomials.

P4
(UNIT—4)
fewr=y & gl :
T:V;(R) = V,(R)
o e T(a,b,c)=(c,;z+b) W oRaia 8, e
WRaw wfifmEr & |
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Show that the mapping :
T:V3(R) - V;(R)
defined by T(a, b,c) =(c,a + b) is a linear

transformation.

T W F aRRE S f5 R2 @ R
0L=(x1,x2),_B=(y1,y2)EF} e afefig %,
fe-vaart W 2 ? R-vrad @ fro ot @)

S B

@  f(oB)=xp - X N

N 2
(ii) 'g(asﬁ) =(x=m) +x Y2

Which of the following mappings; defined on R? for
veetor a-=(x,x,), B =(y,y,) is bilinear form ?

Test both for bilinearity :

D  f(B)=x -xy

(D) g(B)=(x-3)+x

() ﬁ?ﬁ{%ﬁﬂﬁﬂmfﬁwfﬁaﬁﬁwaﬁ

ferfay -
-1 i |
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Write the following symmetric matrix :

ST |
Adeleabida

4 =2 3

into corresponding quadratic form.

FHE—5

(UNIT—5)
g o 3R B Wwwm& V(F) & @
gfeer 2, ar Rig oo & -
@ 4{oB) = o+ B o~ pf +ifar
il ipf"
(i) floe+ B = o] 18]

If o and B are vectors of an inner-product space

V (F), then prove that : :
@) 4(aB) = o + B ~ o =B + e +iBf"

i —ipl’
(i) fou+ B < Jouf 8]
Tm-fee aiREE W @1 SuE B §Y fig
T AR B:{Bx,ﬁzsﬁg}’ Y@ WA Al
SR wTE g, el By = (L,0,1), By =(1L2,-2),
By = (2 =1L | ‘
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Using Gram-Schmidt orthogonalization process,
find the orthonormal basis for the given base :

B = {B,B.B3}, where B; = (1,0,1), B, = (1,2,-2)
and B3 =(2,-1,1).
afeat

o= (a,a), B=(bb)cV,(R)
& forr Remd 5 v, (R) om=R-vm wafie
STfes AT=R-TOF @) uRMTEer A g R

(o, B) = 3ay by + 2a,b, .

For the vectors : - '

a=(a,a), B=(b,b) eV, (R)

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

(OL, B) = 301 bl + 202b2 ]
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