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MT - 07
December - Examination 2015
B.A./ B.Sc. Part - lll Examination

Algebra
Paper - MT - 07
Time : 3 Hours ] [ Max. Marks :- 67
Note :  The question paper is divided into three sections A, B and C.
Use of calculator is allowed in this paper.
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4 degeick & YT Bl IFART Bl
Section - A Tx1=7
Note: Section ‘A’ contain 07 very short answer type questions.
Examines have to attempt all questions. Each question is of 01
marks and maximum word limit is thirty words.
(Tvs - 1)
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1) (1) Define Binary operation.

fGameart fehar el gy HIRR|
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(i1)) Define permutation group.

ST TG DI IR DI |
(i11) Define cyclic group.

IehIT TG I URHINGT I |
(iv) Define normal subgroup of a group.

ot g & UM UG 1 IRHTIT hif
(v) Detine a Vector space.

e FAME BT IR DR |
(vi) Write the characteristic of a field (27, + X% 7) and

z, = {0,1,2,..,6}

& (27,+7,><7),613T z ={0,1,2,..,6} @1 1freteror ST |
(vil) What is the order of identity element in a group?

fopelt g H I e Pl BIfC fha=T gt g 2

Section - B 4x8=32
Note :  Section ‘B’ contain eight short answer type questions. Examinees
will have to answer any four (04) questions. Each question is of
08 marks. Examines have to delimit each answer in maximum
200 words.
(Tvs - 9)
die:  @US T H G g IR PR & U &, Wit o fhegt
ff IR (04) HATAT & STaTd ST &1 TAP T 08 3 Pl
g1 wRierefal @i @i 200 ereal H Ui Stare R
A ¢l

MT - 07 /700 /6 @) (Contd.)




2)

3)

4)

5)

135

Show that the set G ={a + bv/2 :a, b € O} is an abelian group for

the addition operation.
vefdfa BT 6 Fgead G ={a + bv/2 ;a,be O} AT Ao
foTq v sfafmar g gl

If o=(17263584)

p=<12345678)
25438761
Then prove that
pop  =(p(1)p(N)p @) p(6)p(3)p(5)p(8) p(4)

Ic 6=(17263584)

p:<12345678>
25438761
ar Rrg Hifte fop
pop  =(p()p(7)p2)p (6) p(3)p(5) p(8) p(4))

Prove that there have no proper subgroup of an finite group of prime

order.

g DINTY b 31975 e drel TR HHE T DIg I IURTHE
SREGI
State and prove Caley’s theorem for group homomorphism.

G AHBIRAT b fTT et THT BT B o RHeg DR
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Prove that a field has no proper ideals.

Rig HRT 5 1o & i I oremaferar T8 Bt 21

Show that the following set V of matrices is vector space over the
field R of real numbers with respect to matrix addition and matrix

scalar multiplication where:

Rrg T & e Afca weag, dfcaa am wa dfecew afea
U < AU TR FEATAT & & R IR U Al TS gl

a 0
V=
Prove that every finite generated vector space has a base.

g IR for Tde uRfa SIS |fder Tufse o1 Uep MR BT 2

a,beR

Prove that in a vector space if every subset of a finite set is linearly
dependent then finite set is also linearly dependent.
Rag IR o fopet wfcer Jwfse I fopedt aRfd Fgeay &

PIS I YpTd URAH &l Al 98 YR < Ht e
R I gl
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Section - C 2x14=28

Note :  Section ‘C’ contain 4 long answer type questions. Examinees
will have to answer any two 02 questions. Each question is of
14 marks Examinees have to delimit each answer in maximum
500 words.
(@vs - =)
de:  Wus W H 4 MerurcAs U gl el e diegr ot
Q1 (02) |aTell & SaE QT &1 TP U 14 3di o g,
oRiemiAl 1 Afeepad 500 egi H YA STa1d g
A gl
10) Prove that every ring can be embedded in a ring with unity.
g HINVRY TP g1 BT & AqHD! JoAd H 1o BT
ST | gl

11) Prove that V(F) is an finite dimensional vector space and W is any
subspace of V, then quotient space V/W is also finite dimensional
and dim.(V/W) = dim. (V) — dim. (W)
g HIRR 5 afe vF) e IR fodfla afeer wafse & e
W, V 5 T Suwmfee € o fwm wwfee off aRfrg e 5 @cht &
qerr fmr v/w = fa|r v - fa|m w
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12) Prove that prime field of non zero characteristic p is isomorphic to

ﬁeld(z,+ , X >,WhereZ ={0,1,2,3....(p - D}
p P P p

Rag IR b 31T ST BT T &, %ﬁ(Zp,+p,><p>
& JeIDRI BT g gl zZ = {0,1,2,3....p0 - D}

13) (1) Prove that the intersection of any two normal subgroups of a

group is a normal subgroup.
R1g IR 5 fal 3 T SRIR! &1 | F7v6 39
g BT T TMI IUE Bl ¢

(i1) State and prove fundamental theorem on homomorphism.

FHBINAT o6 JAYT THT BT DY IR g DT
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