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MT-07
June - Examination 2017
B.A./B.Sc. Pt. III Examination

Algebra
Paper - MT-07

Time : 3 Hours | [ Max. Marks :- 67
Note: The question paper is divided into three sections A, B and C.
Ader: med o3 9 @ust ‘o', ‘' &k | iR gl

Section - A 7X1=17

(Contain seven (07) Very Short Answer Type Questions)
Note:  Examinees have to attempt all questions. Each question is of 01
marks and maximum word limit may be thirty words.
ug - 3’
(@rfer o7 IR 9eT)

fAder: @ug ‘o # A (07) AfigSTRIcHd UeT g, uRiemRiar

T Tl g9 B T BT §1 TP UT P 01 3ih g IR
Jiferepey orsg T T 916G Bl

1) (i) Define order of a group.

T B P B aRARE FIRR

(i1)) Define group homomorphism.

g AHBINGT DI ARG HIR|
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(iii) Find all the cosets of subgroup H=[{1,—1}] in group
G=[{1,-1,i,—i}]
G=[{1,-1,i,—i}] 4 S®E H=[{1,-1}-] & |
AeaIId ST DI

(iv) Define Bases of vector space

afeer FafE & muR B gRYIRT Hifvv|

(v) Define ideals of a ring.

I T URSTEE! DI IRATT BRI |

(vi) Define integral domain.

qUITEHRT 7t apT URHINT I |

(vii) Define linear combination of vectors.

afeen & TpaTd T Bl IRYTNT AR

Section - B 4xX8=32
(Contain Eight Short Answer Type Questions)

Note:  Examinees will have to answer any four (4) question. Each

question is of 08 marks. Examinees have to delimit each answer
in maximum 200 words.

(Tvs - 9)
(oTg IR UeA)

fAder: @us ‘9§ o7 g I UBR & U &, walRial @1 gl

ft TR (04) AATA! & FTAE AT 81 UAD T 08 37 Pl &l
g1 aienfefat @t erftread 200 gl § yAd Sae R Ed
IR gl
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3)

4)

5)

6)
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Prove that set G = {1, 2, 3, 4} is and abelian group for operation X
(mod 5) where

axb Ifaxb<5s
ax . b=
> a>5<b Remainderof If a Xb=5

ueffa HIRTT 6 dgzad G = {1, 2, 3, 4} |fFT X, (ATegel
o 5) % ford T shfafR ag & et

axh afe axp<s
axX.b=
s ["?b BT AT BT, AR axb>5

Show that 3-symmetric group S, is an finite group for multiplication

of permutations.

TG ITY bl ofivT 37erieh AT g S,, e U Afsha
& oI vep Uk g 2

State and prove Lagrange’s theorem for finite groups.

R gl & T oliST T &1 e R Rig I

If Z (G) is centre of group G and % (G) is cyclic then prove that G

is an abelian group.
Al 7 (G) FHg G T g & ael %
f G araelt Fg gl

Prove that characteristic of an integral domain is zero or a prime

(G)aaﬁu%,aﬁﬁmaﬁﬁlﬁ

number.
Ry ISRI b quifehtar TT=T b1 SATHAET T AT T A9
AT el gl
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8)

9)

Prove that set S = {v}, vy, V3, cevrvunnee v, } of non zero vectors of vector
space V(F) is linearly dependent if and only if any vector v,, €S, is
linear combination of previous vectors where 2 <m < n

Rag IR &1 fobedT Al FAR V(F) H 1T Al o1 Ay
S={vl,v2,v3, ........... vn,}W: W@Tﬂaﬁ{i’rﬁ_\’aﬂaaﬁ
STq DI U AlGA v, €S U Yeaat Al BT e Foigl,
GIE\TV 2<m=<n

Show that set S={v, =(1,0,0),v,=(1,1,0),v; =(1,1,1)} is base
for Vector space V (R)={(a,b,c,)|a,b,c €ER}

Tefifa BT fs Fzaa

S={v, =(1,0,0),v,=(1,1,0),v, = (1,1,1)} \feer wHf¥

V (R)={(a,b,c,) a, b, c € R} BT 3R gl

If W, and W, are any 2 subspaces of vector space V(F) then prove
that dim. (W, + W5) = dim. (W,) + dim. (W5) — dim . (W; N W4)

afe w,wa w, [t aRfia forfta afcer Tft v(F) &t < Suamfyar
g, @ Rig AIRR 5 fomm (w, + w,) = o w, + fom
w,= famr (w nmy).

Section - C 2X14=28
(Contain 4 Long Answer Type Questions)

Note: Examinees will have to answer any two (02) questions. Each

question is of 14 marks. Examinees have to answer in maximum
500 words. Use of non-programmable scientific calculator is
allowed in this paper.
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fAder :@vs ‘I H 4 ferure U g1 i o fhegl off
g (02) ATl & ST AT &1 YD U9 14 3fdpl BT g
otenfefat ot arfereaw 500 el | Ul STaTd UG e
gl 3 U H A-UUHaA ATSCIthe hegeic’ & IuIN
&1 Ay &
10) Prove that R={m+n\/5 \m,ne Z} together with ordinary addition

and multiplication is a commutative ring with unity.

Rig DI o, AT INTheT T TOHhe Afharali & el

R={m+ny2|m ne 7} 3PS JaUd AlZd T AT T 2|
11) Prove that a ring without unity can be embedded in a ring with unity.

g DI 1 3p13 e Rfed gord Bl [ht Seprs ez Afed

aerg | SfceRNTud fpam ST Hehd g

12) Prove that matrix set
a0 .
V= {( 0 b) la,bE R} is a vector space over set of real numbers R

for matrix addition and matrix scaler multiplication.

fag BT o Afgaa T

V={(g 2)|a,beR}

Afeaa O va dfgas sifeer UM & AU aRdiae HEaTe &
&7 R R U Afeer 99f¥ gl
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13) (i) Prove that intersection of 2 normal subgroups of a group is a

normal subgroup of that group. 4)
Rig BINR b fohell g & Tl QI TR SU=THg! T
FAS |l I T BT THERI SUFE BT g

(i1) State and prove Caleys Theorem for group homomorphism.(10)

TR AHBIRAT & T hel—THT Pl Had IR Rig DRI
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