(b)

9. (a)

(b)
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8)
@) {1.2), 3.4)}
Define a quadratic form : Let q be a qua-
dratic form on R? defined by :
@ g x.x) = X12 + 9%, + 3x,X,
(i) q(X.X,) = X,> + XX,
Find the symmetric matrix of bilinear form
f corresponding to each g.
Sked eEleeleeUe meceleele kede heej Veeecele kedeepeS~ ceevee q,
R2 fej eEleelecUe meceleele n, pee-
@ g x;.x) = X12 + 9%, + 3x X,
(i) g (x.x) =%, + XX,
Eeje heejYesecele n~ [elUeked o keb meeheste, eE-Skedleelesle
meceleele £ hed mecescele Deedlen Yeele kedeepeS~
State and prove Cauchy-Schwartz in-
equality.
fedeMee-MJeepe Demeecelede kede kedleve ledeepeS Sle emeae
fedeepeS~
Apply Gram-Schmidt process to the
vectors a1=(2,0,1); a, = (3,-1,5);
a, = (0,4,2); To obtain an orthonormal
basis for R® with respect to standard in-
ner product.
«eece-tMceS heeeele kede meeoMee a,=(2,0,1);
a, = (3,-1,5); a, = (0,4,2)hj @eUeeie hedjked
R3 ce ceeveked DeglejieCeve ked meehedte Jemeeceevle Ugeeyeked
DeeOcej Yeele kedeepeS~
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B.A./B.Sc. (Part-111) Examination, 2015
MATHEMATICS
Second Paper
(Abstract Algebra)

1B.A. : 35
Time Allowed : Three Hours ] [ Maximum Marks : %B.Sc. -75

Note : Answer five questions in all, selecting one
question from each unit. Question No. 1
is compulsory.
lelUeked FheieF me Sked feve Usvele nS, kedue heele Debvee ked
Goej oeepeS~ feMve me. 1 DeeveleelUe n~

1. Attempt all parts : 15/30

meYee KeC[ nue kedeepeS

(a) Let G be a group of positive real num-

bers under multiplication. Is the mapping
f: G® G, defined by f(x) : x2, on auto-
morphism of G?

ceevee G Oeveelecked Jeemleedehed meKUeeDee Kede ieCeve bed

meehedte mecen N~ kelee DeeleelkfeCe £ : G ® G pee f(x)
: 2, Eeje beejVeeeele n, G ket miskedeejlee n?
P.T.O.



(b)

(©)

(d)

(e)

Q)

(9)

S-678

(2)
Show that the normalizer N(a) of the ele-
ment a of a group G, is a subgroup of G.
oMeeFUe ek mecen G ked Dedelede a kede DemesceeyUeked
N(a) mecen G kede Ghemecen n?
State the Eisenstein criterion for the irre-
ducibility of a polynomial with integral co-
efficients over the rationals. Discuss with
an example.
neCetked ieCeskede ked yenheo kede feejoelee fej DekeC[veele
neve kede DecFmevmeSeve kedmeeSe kede kedLeve kedeepeS~ Goen jCe
meegnle mhe© KedeepeS~
Distinguish between a subring and lIdeal
of a ring.
Jeuele ked Ghedeuels Degj ieCepealeues e Devlej kedeepeS~
What do you mean by a Simple group?
Explain with two examples.
meeOgej Ce mecen me Deshekede kelee leelheUe n? oe GoenjjCee
meenle JUeeKUee kedeepeS~
If Fis a field, Prove that its only ideals are
(D) and F itself.
Ueo F Sked #ee n, lee emeee kedeepeS eked kebeue (D)
Deej F mkUe ne F ke ieCepeedecuslee n~
Determine whether :
{(1,3-4), (1, 4, -3) (2, 3, -11)} is a
basis of IR® or not.

(b)

€Y

S-678

(7)

Let T : R ® R® be linear operator de-
fined by :
T(X,y,z) = (Bx+z, —2x+y, —X + 2y + 47)
Find the matrix of T, with respect to stan-
dard basis
coevee eked T 1 R® ® RS Sked jeKehed mekedejked n, pee
T(X,y,z) = (Bx+z, —2x+y, —X + 2y + 47)
Etje feejYeescele n~ ceeveked DeeOcej hed meshedte T ke
Deeden Yeele kedeepeS~

uUnit-1v 5/12

FledeF-1v
Define a bilinear form. Let f be a bilinear
form on R? defined by :
FIX, YD), (X0 )1 = Xy, + XY,
Find the matrix of f in each of the follow-
ing bases :
@@ {(@@.0), (0,1)}
(i) {(@1.2), 3,4)}
eE-Skedleelesle meceleele kede heejVeeecele kedeepeS~ cesves
R2 fej Sked eE-Sked leeleele meceleele f

FIX, YD, (X0 )1 = Xy, + XY,

Etje beej Veeecele n~ f keie Deedlen, evecve DeeOgeje e Yeele
fedeepeS -
@@ {(.,0), (0,1)}

P.T.O.



2. (a)
(b)
3. (a)
(b)

S-678

4)
n, lee eoKeeFS ehed T2, W me v ce DeeUUcoked jeKeked

aifeevleyCe n~
Unit-1 5/11
FhedeF-1
State and prove Sylow's second theo-
rem.
meeuee hed eENeel Decele kede hedleve hedeepeS leLee emece
fedeepeS~
Let G be a group and O(G) = p", where p
is a prime number. Then show that cen-
tre Z(G) * {e}.
ceevee G Sked mecen n leLee O(G) = p"' n, pene p Sked
DeYeepUe meKUee n~ leye oMeeFUe eked kedvod
Z(G) + {e}n~
Prove that the group of inner automor-
phism of a group G is a normal subgroup
of the group of automorphism of G.
emeae kedeepeS eked mecen G kede Deevleejhed mieckedeej lee
mecen G ked mdeekedee Iee mecen kede femegceevle Ghemecen n~
Prove that the conjugacy relation is an
equivalence relation on a group G.
emeae kedeepeS eked meleicee mecyevOe, mecen G hej leulelee
mecyev0e N~

€Y

(b)

(@)

(b)

S-678

Q)
Unit-11 5/11

FheéeF-11
Prove that an Ideal A = (a,) is a maximial
ideal of the Euclidean ring R if and only if
a, is a prime element of R.

emeae kedeepeS ehed Sked Uskeueee [ Usve Jeusle R ce ieCepeeleuee

A = (a,) 6ell%o n, Ueeo Deej ledleue Ueeo a ), R lefe

DeVeepUe DeleUele n~

If R be a Euclidean Ring and a,bi R, If

bt 0, is not a unit in R, then show that
d(a) < d(ab)

ceevee R Sked Uekeueee[Ueve Jeuele n, Degj a,bT R N,

Ueo bt 0, R o feeleuseose vene n, lee oMeeFUe eked

d(a) < d(ab) n~

If f(x) and g(x) are two non-zero ele-

ments of F[x] then show that :

Ueo f(x) Deej g(x) o¢ DeMevle F[x] ked DedelUede N lee

emece KedeepeS :

deg (f(x).g(x)) = deg(f(x)) + deg (9(x)),

for f(x), g(x) | R[X] .

State and prove fundamental theorem on

homomorphism of rings.

Jeuele meceskedeej lee kede ceue Oecelle kede hedleve kedeepeS Sie
emeae  kedeepeS~
P.T.O.



6. (a)
(b)
7 (a)

S-678

(6)
Unit-111 5/11
FledeF-111
If w be a subspace of finite-dimensional
vector space V(F), then show that
dim (v/w) = dim V — dim W
Usgo wv hegjecele edeceele mesobe mecee™ V/ (F) kel Ghemeoee ©
nlee
dim (v/w) = dim V — dim W
Show that the vectors :
a, = (1,1,0,0), a, = (0,0,1,1)
a, = (1,0,0,4), a, = (0,0,0,2)
form a basis of R*.
OMeeFUe ched meeol
a, = (1,1,0,0), a, = (0,0,1,1)
a, = (1,0,0,4), a, = (0,0,0,2)
R* keie DecOeej yeveele n~
Let V(F) and W(F) be finite dimensional
vector spaces and T : V ® W be linear
transformation. Prove that
rank (T) + nullity (T) = dim V.
cesvee V(F) Deej W (F) begjecele edeceels meeoMe mecee Uee
N~ T:V® W Sk jeKeled aheevlejCe n~ emeae
kedeepeS  eked
rank (T) + nullity (T) = dim V

(h)

a

S-678

@)
eele KedeepeS eked
{@1,3,-4), (1, 4, -3) (2, 3, -11)} IR
fede Decdeej n Uee vene~
Find the characteristic values of the lin-
ear operator T on IR®, defined by
T(X,X,,X;) =
(3x1+2x2+2x3, x1+2x2+2x3,—xl — x2)
IR3 hej jeKeked mekedejled T, pee ched
T(X,,X,,X,) =
(3x1+2x2+2x3, x1+2x2+2x3,—xl — x2)
Eeje feej Yeeecele n, Ked DeeYeueeseeCeled ceeve Yeele hedeepeS~
Find the symmetric bilinear form corre-
sponding to the quadratic form g on R?,
defined by

_ 2
g (X, X,) = 3x,X

2 %2
RZ hej eEleelee meceleele o me mecyeevOele eESkedlelecUe
meceecele meceleele Yeele kedeepeS, pene

g (X, X,) = 3x,x, —x,° Etje heej Vesecele
n~
If a linear transformation T :V ® W is
invertable, then show that Tlis alinear
transformation from W on to V.

Useo Sked jeKeked aheevlejCe T 2 v ® W JUebgiceCeele

P.T.O.
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