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B.A./B.sc. (Part-111)

Term End Examination. 2023-24

Time : Three Hours |

MATHEMATICS
Paper - 11
(Abstract Algebraj

[Maximim Marks : hT/
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Note : Answer any two parts from each

question. All questions carry equal

marks.
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goE-1I / Unit-I
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(b)

(c)

(a)

(2)
Let G be a group and et g be a
fixed element of G. Then show
that mapping T,:G-»G defined
by T(x)=9xg' ¥ xcG is an
automorphism.
A 6 G o g @ f, G &1 v w@reRan
81 N, G & v gEmHR= IR & Rz
DI 6 F(N), G F 0E THERT JTTHE
2l
Let G be a group, f an automorphism
of G, N a normal subgroup of G.
Then prove that f{N) is a normal

subgroup of G.
o g & o o & wia & Re2

vaq fag Sifsa

State and prove Cauchy's theorem

for finite group.

so#-1I1 / Unit-IX

g AR f5, o aem R & A
s 3k T& @A sSuT, RA

s oETach @ &1 afk AR Sae R

g@sScTaArTCS
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(b)

(©)

(a)

(3)
If S and T are ideals of a ring R then
Prove that suT, is also on ideal of
R iff either s T or TCS,
R szt % dr Q W R ague
F(x)=2x3-4x2+x-2 @1 g(x)=x?-x-2
ST FAIAS T DA a1 5 21 UHYTh
SgUEl & Houg & FY ¥ 6 Hifor|
Find the g.c.d. of the polynomials
f(x)=2x3-4x2+x-2 and g(x)=x2-x-2
and express itas a linearcombination
of two polynomials.
iz A & & IgnEget wdfs W@
v I ST &P
Prove that the intersection of two
submodules is also a submodule.

goE-1I11 / Unit-IIX
ar @ V(F) ta sl wnfe @ e Rix

A -
0 afz a, b € F T a, V &1 06 LA

ygga B d aa =ba—a=>b
(i) af2 a, p € V @ a, F 3 PRAW
aayg @ A aa = af) — a =B

{ Turn Over)

u'-in’“

(b)

(<)

(4)
Let v(F) be a vector space, then

Prove that:
(i) 1fais non zero element of V and
a, bcFthen aa=ba --a=b
(ii) IfaisanonzeroelementofFand
a, <V, then aa =a-—-a =8
Rz PR B e wfkw aafe v(F)
o 3R uwgsa W B v & Jgaafe
Y ¥ R JmvaE vay waier shen
a,bc F, q,BeW—=saa+bBcw #
Prove that, the necessary and
sufficient condition for a non empty
subset W of V(F) to be a sub space of
Visa,be F, a,B- Wemaa+bB c W
firg PR 5 A somfedl o wdhs
Wi o g gen &1
Prove that intersection of the

subspace of a vector space Is also a

subspace.
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4.

-

(5)
seE-IV / Unit-IV

(3) aR fv (R)-V,(R) F= wr A

(b)

qftuifa 2 f(x, v, 2)=(v, 2) A a3
fis v Rass wlaRmor 2

1f f:V, (R)V,(R) is defined by f(x, v,
2)=(y, z) then show that fis a linear
transform at_inn .

A 6 & F or U e v @ wikw wsftedl
&, TN 7 @ T:U-V i3 g FaRor
#1 v ot il ¢ o frz o 6
afa (T)+ s (T) = fam v

Let U and V be the vector spaces
over the field F and let T be a
linear transformation from U into V.
Suppose U(F) is finite dimensional
Then prove that rank (T) + nullity

(T)= dim U.

UF-1036¢

Find all the eigen values 304 eigen

vectors of the matrix A
2 21

A=]1 31

1 2 2

-V / Unit-v

(3) @k v(rR) & =¥ a1 wfRy u=(a,,

2;) W@HB=(b,b;) &  V,(R)
HARS P e ger ¥ oftnfya @
ta,B) = 3a,b, + 2a,b, fz &ifse &

V:(R) & 3riafes o 2
Prove that V,(R) is an inner product
space with an inner product defined

on u=(a, a,) f = (b, b,;) € Va(R) by
{a, gB)= 3a,b, + 2a;b;.
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(7)
(b) TN 3n=R P TARE V(F) & f5di o

ai‘lﬁ?ﬂ::]l*%ﬂ%ﬁ%ﬂ%
la,B1= 1 TallllIBI]

In an inner product space V(F) for
any two vectors a. [} prove that
la, BI<|lallllB]

(c) V,(R) ¥ o uraq: Iqda |iel & awa
B={p,, B,, B,} T WO ES
Ty #/d B 518 g,=(1, 0, 1, 1),
B,=(-1, 0, -1, 1), ,=(0, -1, 1, 1)
Orthonormalize the set of linearly
independent vectors B={p,, B, B;}
of V,(R), where B,=(1, 0, 1, 1),

p;=(-1r U, -1, 1}; B]=(D, -1, 1, 1}-
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