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B.Sc. (Part -111)
Term End Examination, 2020

* K -

MATHEMATICS
Paper - 11

Abstract Algebra

Time : Three Hours) [Maximum Marks : 50

M 7% T F fFE @ 9 & SW<Sife)
Tyl g % ik gum ¥

Note : Answer any two parts from each question. All
guestions carry equal marks.

TS / Unit-|

1. (a) 9t G ww uRfha smeeht @qgg §, @
g =ifST ff G gy Ui & @Y

el SUHHR! o AR € |
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(2)

If G be a finite abelian group, then prove
that G is isomorphism of sylow
subgroups with direct product.

(b) Tag =ifsm fo& frdt w8 =1 &=

THE IUHHE BT T |

Prove that centre of any group is a
normal subgroup.

(c) SH-Teelt Rl & faw et ¥ @
fer@eht & hifsT |

State and prove Cauchy theorem for non

abelian group.

Zh1S / Unit-1|

2. (@ 9@ o U HAERRAT & Jayd gHd
% faee fag i)

State and prove fundamental theorem on
Homomorphism of rings.

(b) afc S I@@ R & UNTEE €, 91 RIS,
R & HHeh Wiafers ¥, fag wifsw)
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(3)

If Sis any ideal of ring R, then prove
that R/S is a isomorphic image of R.

(o TRt ae@ & yfaeds w1 IRWIfE
HINTT | SMERMHE o YA S Heg 9o
qgUe X+ x3+x2+x+1 H QWU
i S hITSIC |

Define module of a ring with the help

of Einstein formula check the
reducibility of the following polynomial
X+ x3+ X2+ x+ 1.

Th18 / Unit-111

3. () Wiy wHfe = YRWMG  Hifeq |
foamEe f& W +W,=[W,UW,] &
W, T W, V(F) & q IuEmfear
gl
Define  vector space. Show that

W, + W, = [W, UW,] where W, and W,
are two subspaces of V(F).
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(4)

(b) fag =ifvT f& g R S afcw
gfte 1 IR AR Bl ¢

Prove that every finitely generated vector
space has a finite basis.

(0 Ife WF) ts ufifaa fordia afcw gmfe
g, 9 V(F) & g T SR §9H §e&T
Y 3regdl  WEd ¢ |

If V(F) is a finite dimensional vector

space, then two basis of V(F) having the
same number of eements.

318 / Unit-1V

4. (a) ¥ gufe = gRwifia i feeme
f afe 1 wfew ufeat UF) IR V(F)
F o= fad 'R T R, @ I
gafte, U(F) & ST8Afe Tt T |
Define null space of linear transformation
and show that if T is a linear

transformation from U(F) to V(F), then
the null space of T is a subspace of U(F).
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(5)
(b fos =iftvu fF smogE

8 -8 -2
A=| 4 -3 -2
3 -4 1

IEEGICEES

Prove that the matrix

8 -8 -2
A=| 4 -3 -2
3 -4 1

is diagonalizable.

(0 Hiew #ufE Vy(R) & fau oMuR wq=r
B={(1, -2, 3), (1-1, 1), (2, -4, 7)} FI
$d MR @ ST
Find the dual basis of the basis set

B={(1, -2 3), (1,-1, 1), (2, —4, 7)} for
Va(R).
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(6)
T3 / Unit-V

5. (@ AR o, B TH AR TOH THEE V &
gfcer 8, @ fag ®iNT & ||a+B||

<|lodl + || B || =ofidia =aren ot sifs

If o, B are vectors in an inner product
space V, then prove tha |[a+f]|
<l +[|B]l- Give the Geometrical
interpetation also.

(b) fos =T fF & A A wAe
¥ el &1 yEm o qq=d

W a * N
Aend:  <AdA  eldl %l

In an inner product space prove that
any orthonormal set vectors is linearly

independent.

(0 TM-R¥e & wfeh UshH H1 ST
Fh V(R & 3R $={(1,0, 1),
(1,2-2), (2, -1, 1)} ¥ UH YAEA
Td olftsh STMYR UTd  ohifIq |
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(7)

Applying the Gram-Schmidt
Orthogonalization process obtain an
orthonormal basis from the basis

B={(1,0 1), (1,2-2), (2, 1, 1)}.
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