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KJ-1355

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

MATHEMATICS
Paper - I1

Abstract Algebra

Time : Three Hours] [Maximum Marks : 50

e s g W fekl & 9l & I [N
gt godi & s wEE T

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

g8 / Unit-1

1. (o) 3 G s uifd seeh wgg T, o
fos ®iNY ff G ge Ui & @iy
Yol SUEHEl 1 TRl ¥ |
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If G be a finite abelian group, then prove
that G is isomorphism of sylow

subgroups with direct product.
(b) Tag =it f& fodl 998 1 &=
JEE ITEUE BT T

Prove that centre of any group is a

normal subgroup.

(c) - wgEl & fau st v w5
ot g hifT |

State and prove Cauchy theorem for non

abelian group.

B[S / Unit-1T

2. (a) 9T & AU GHERIRAT & HAd T84
%l famet g =ifem)

State and prove fundamental theorem on

Homomorphism of rings.

(b) Afc S I@F R Y OIS €, O RIS,
R & wHer wfdfera €, fag s
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If § is any ideal of ring R, then prove
that R/S is a isomorphic image of R.

(¢) Todl 9@@ & Wlaeds < dRHME
FHINT| TWEA & YA H Heg o
TgUS 4+ +x2+x+ 1 H QUSRI
EANSICECT sl
Define module of a ring with the help

of  Einstein formula check the

reducibility of the following polynomial

4 2

A2+ x+1.

18 / Unit-IIT

3. (o) Wi @AM o 9Refyd whifSig)
faamse f& W+ W,=[W,UW,] &
W, W W, V(F) @ & SueEfedt
gl
Define  vector space. Show that

W+ W,=[W, U W,] where W and W,

are two subspaces of V(F).
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() Tag =ifse fe yde ofifga sifa afew
wafte &1 uiifid SmuR g ©

Prove that every finitely generated vector

space has a finite basis.

(o) afg v(F) T dfifad fordta afcyr wmfe
g, T V(F) % RIE @ MUR GHE FeA
T aFdl & W@ T |
If V(F) is a finite dimensional vector

space, then two basis of V(F) having the

same number of elements.

&1 / Unit-IV

4. (o) Y wAfe @ ufwfa Fivw) feEst
e afc @ wfew wafest vF) it v
& o= as ' 7 OF, A I
gufe, y(F) =t Su9dfe g T
Define null space of linear transformation
and show that if 7 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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(b) Tag =S fw e

8§ -8 -2

A=| 4 -3 -2

3 4 1
faeroia &1

Prove that the matrix

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

is diagonalizable.

(c) Wiew "afe Vy(R) & faw nur wq=
B={1, -2,3), (1,-1, 1), 2, -4, 7)} <l
§9 YR A g |
Find the dual basis of the basis set

B=1{(1, -2, 3), (1-1, 1), (2, -4, 7} for
Vy(R).

154_JDB_%*_(7) (Turn Over)

http://www.bvvonline.com



5.

(6)
§&1% / Unit-V

(@ € o, B TH MR PH wufe v &

gicw €, @ fag *iST fF ||+
<llodl + [ B || Sfacr = st wifs

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

(b) Tag wifST f6 TH AR oA FAME

¥ gfcell @1 Y9MM difde 9=
Yaha: w@dd gar T

In an inner product space prove that

any orthonormal set vectors is linearly

independent.

(¢) TH-fe & wfes® TohH &1 STAN

Hh Vi(R) % IMUR B={(1,0, 1),
(1’29_2)’ (2’ —1’ 1)} a @ THH
Td oiftes MR WW  wifSe
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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, D}.
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