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ED-2759

B. A./B. Sc./B. Sc. B. Ed. (Part 111)
EXAMINATION, 2021
MATHEMATICS
Paper Second
(Abstract Algebra)

Time : Three Hours

Maximum Marks : 50
dIC : URAS Y | BIS &I 9N T DI | 9 UAl & 3D
T 2 |
Attempt any two parts from each question. All
questions carry equal marks.

ShIe—1

(UNIT—1)

1. @) fag o & ufafesmr a»a™ 9 G ¥ G W
WHIRGT ® Ak 3R Faat afe G el FE 2 |

Prove that the mapping a— a ldefined from a
group G to G is automorphism if and only if G is
abelian group.
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G W o oM Ry | g @ifig e
ol g G W AgH W Th Joddl W
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Define conjugate relation. Prove that the relation of

‘conjugacy’ on a group G is an equivalence relation.
A oflt A (G) g W G W R

GRS BT U W ©| a9 <uisd & G W
TRV 3TIReb TIBTRAT Bl T :

I(G)= f,cA(G):acG

A (G) ®T Tdh IUGHE 2l ©

Let A (G) is a group of automorphism defined on a
group G. Then show that the set of inner
automorphism on G :

I(G)= f,eAG):aeCG
is a subgroup of A (G).
gPIE—2
(UNIT—2)
Il @ foy FHHIRAT & o TR—“Td doid R
P YIS TGN gfafew, fEa fawmT gem |
JeATHRI BT |7 g BITY |

Fundamental theorem on homomorphism of
rings—“Every homomorphic image of a ring R, is
isomorphic to a quotient ring.” Prove it.
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Toreiiaell B afRurst RT | Rig difeg e fasi

AT (R, +, o ) I QI TUIEerdl &1 WA 41 R
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Define ideal. Prove that the intersection of two
ideals of aring (R, +, e ) is also an ideal.

&3 g, +5xg UR [HATCIRGT GgUGEl @I AN 3R
O T I

f(X) =5+4x+3x2 +2x° AT

g(x) =1+ AX +5%% +X°

S8l Ig 0,1, 2 3 4,5

Find the sum and product of following polynomials
defined on the field lg,+g%g » Where

lg 0,1 2, 3 4,5 given that

f(x)= 5+ 4x + 3% + 2x°and

g(x) =1+ 4% +5x% +X°

THE—3
(UNIT—3)

frg @It f& il wfew wfe V(F) @ @
FfaRed ST ead W & V(F) &I IuaHfe B &
foru amaegsd iR wIfa ufdsy a7 @ -

(i) «<PpeW=xc-BeW

(ii) aeF,ceW=axceW

P.T.O.
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Prove that the necessary and sufficient conditions
for a non-empty subset W of V(F) to be a vector
subspace of V(F) is that :

i) <PpeW=xc-BeW
(ii) aeF,ceW=axeW

Repa-wads Afesr o gk g | afs o, B, ¥

fesll wfew wAfe V(F) @ Rapa-<ads afewr &

ar fewrse & - 5
ox+fB, B+y, Y+

W Rapd-wada afewr 8, o F oWy A

BT & 2|

Define linearly-independent vectors. Ifec, 3, y are

linearly-independent vectors of a vector-space V(F),
then show that :

c+B By, v+

are also the linearly-independent vectors; where F is
the field of complex numbers.

qfew g V,(R) & Sudgead S = { (1, 1, 1),
(1,1,0), (1,1, 0), (1, 0, 0) } & AN |l
oc=(4,-3,2) & fcena afewr da Iy |

Find the co-ordinate vector of oc=(4,-3,2)with
respect to the subset

S={(@11), (1,10, (1,1,0), (1,0,0) } of
vector space V3(R) .
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FPT—4
(UNIT—4)
A Y 83 R W V,(R) HAA-ZHl & Al
e ¥ @1 g otg & wumwo
f:V,(R) >V, (R) S f(x,y) =(xcos0—ysino,
xsin0 + ycos6) W TRFINIT 8, Tdh TeaTdIRdT & |

Let V,(R) is a vector space of ordered pairs of

elements of field R. Then show that the
transformation f : V, (R) > V, (R) defined by

f(x,y) =(xcos6—ysin0, xsin® + ycos0) is an
isomorphism.
2 21
fhefl e A=|2 3 1| & aI9 9Fl & |d
12 2
T M Al A1 Iy ? 38 FHIGRT Bl
aR¥TT TRy | 5
Find all the eigen vectors corresponding to eigen
2 21
values of the matrix: A=12 3 1
1 2 2

Also define the eigen equation.

IS & A A | fgemd-wwena

g= x12 + 2x§ —7x32 — 44X Xo + 8% X3
B Ifed-TTEd H FHEFEIT BINY IR 3@l SIfd,
qEHd AR fafgar ama B |

P.T.O.
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Using Lagrange’s method, reduce the given
quadratic form :

q= x12 + 2x§ —7x§ — 44X Xo + 8% X3

into canonical form; and find its rank, index and
signature.

3PIE—5
(UNIT—5)

IS o AT B B TR IO GAE V(F) H BIg
3 |Afew 8 ar g 3 fa

llocBl® + [l =BI* = 21loc|* + 2IIBIP
o gRumg B SATRdT e ST |
If o« and B are two vectors of an inner product
space V(F), then prove that

llocBll® + [l =BI* = 21loc|* + 2IIBIP
and give the geometrical interpretation of the result.
3R U FAfte @1 Ry fafag | 7191 f5 V(C)
IS NG 0<t<l W 9 Hdq dMs 996
Hal Bl Afes FAfe 1 Ife f(t), g (t),e V T

(f), 90) = [ (1), 900) ot

ar frg dI f5 v R-ToH wefe 2| 5

Define inner-product space. Let V(C) be a vector
space of all continuous norm functions on the unit
interval 0<t<1. If f(t), g (t),e Vand

(f@). 90) = [ (1), 900) ot

then prove that V is an inner-product space.
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@) Im-Rwe i 4 v,(R) @ 91 o ordig w@ds
A & T S Bl SAAATRIGDIBRY] BIFY

S = B B2 B3
-
B=1011,B,= -10,-11,
By= 0,-111.

Using  Gram-Schmidt  method, make  the
orthonormalization of vectors of linearly

independent setson V,(R), for S= B, B,, B3

when :
Bp=10141,B,=-1,0-11,
B3=0-111.
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