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MT-07
December - Examination 2017
B.A./ B.Sc. Pt. 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. Write answers as per the given instructions. Use of
non-programmable scientific calculator is allowed in this
paper.

fAder: I W wx ‘o, ‘¥ 3R ‘W diF wuel § fawig g
I QUe &b MGTIIR Tl & IR SIoN| $9 TS H
A-TIMHE ATECIthes degreicy & AN 6 IART

Section - A 7X1=17
(Very Short Answer Questions)
Note: Section 'A' contain seven (7) Very Short Answer Type
Questions. Examinees have to attempt all questions.
Each question is of 01 mark and maximum word limit may
be thirty words.
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Qus - ‘37’
(rfer o7y IR 9eT)
fAder: @ug ‘o H A (7) AfTHRSTRIAS U g, Wil i
ft gel B g IRAT Bl TAD U & 01 b 7 3R

afferepeH greg AT T 9eg ¢
1) (i) Define centre of Group.
foreft g & g @1 afenfya B
(if) Define order of a cycle.
foedt @ep Y ife @1 g Hfvm

(iii) State Lagrange's theorem for order of a group.

febeft g bl pife b foTT oISt T 1 e iU

(iv) Define quotient group.

faqmT |g @1 aReifya Hifvm

(v) Define characteristic of an integral domain.

qUIfehiT T b SAHAEUT bl IR DHITT|

(vi) Define Kernal of Ring Homomorphism.

I FHIBTNGT bl 7T pl TRYTRIT Hifvu|

(vii) Define dimension of a vector space.

feer T &I fmT 1 aRwfid B

Section - B 4X8=32
(Very Short Answer Questions)
Note: Section 'B' contain Eight Short Answer Type Questions.
Examinees will have to answer any four (4) questions.
Each question is of 08 marks. Examinees have to delimit
each answer in maximum 200 words.
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Qus - ‘g’
(rfer o7 IR weT)

fAder: @Us ‘T ¥ N1C AYSHR UBR & U ¢, Wianfai o1 gl

ft R (04) ATl & A9 T g1 UAD T 08 3fahi Pl
g1 TRrenffat ot arféream 200 oeai § U S gRHa
IR g
Prove that union of any two subgroups of a group is a subgroup
if and only if one subgroup is included in other subgroup.
R4g BIRTY b fohedT g & Q1 SURHG! DT HY Ueh IUFHE BIcll
g IS g hael IS Teh IUAHE AR SUE H AT &l

Prove that order of an element in a group and order of it's
inverse are equal.

Rig BT 5 Tgg & el araaa & dife 7 ST frens i
pifc T gt 2

If H is any subgroup of G and K ={XeG/XH = HX}

then prove that K is a subgroup of G.

IS H, TE G BT U IUFE ¢ a1 K = {XeG/ XH = HX}
ar Rig IR 1 K, G &1 ST gl

Prove that any subgroup of index 2 (two) in a group is a normal
subgroup of that group.

Rag DI o Tt g H D 2 BT PIg ITFE IA g DI
TR ST BTl &

State and prove fundamental theorem on homomorphism.

FHIRINGT & T THT BT BT IR g DI
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Prove that field of rational numbers (Q, +, ) is a prime field.
g HIRTT b aRer d=men &1 & (Q, +, ) TP 9T &
g gl

Prove that any two vector in a vector space are linearly
dependent if and only if one vector of them is equal to scaler

multiplication of other.

g PRI 5 fooelt Afca Tt 4 1 eig Afcy v amaa:
R &M IS g hael TG 574 | T Al AR Al & 3l
O & TR gl

If U and W are any two vector subspaces of a vector space
V(F) then prove that U + W = {u+w/ueU, weW}, is smallest
vector sub space of V(F) which include UUW.

afs U g W 5t afcer safy v(F) & o Suemafear g ar Rig
HITTF U+ W={u+w/ueU, weW}, V(F) &t UUW &I dfde
P Tl Ae BIST ST B

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

Note: Section 'C' contain 4 Long Answer Type Questions.

Examinees will have to answer any two (2) questions.
Each question is of 14 marks. Examinees have to delimit
each answer in maximum 500 words.
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fAader: wWug ‘W H IR Ferurcae T g, gNienffay o1 fhegr off

10)

11)

q (02) HaTell & SaE ST &l TP UeT 14 3D @ gl
wienfal 1 fdrepad 500 eeal § YD Stare gRHIHa
= Bl
Prove that quotient field of an integral domain is smallest field
which include that integral domain.
Rig PR R quriehrar it 1 R &, quifehar it ot wfRa
e AT A9 BICT & g

Prove that operations @ and © defined on set of ordered

pairs of real numbers R
S ={(a, b)/a, beR} as follow
(a,b)® (c,d)=(a+c,b+d)
and (a, b) © (c, d) = (ac, bd)
VY (a,b), (c,d) e S
then (S, @, ©) is a communicative ring with unity and with
zero divisors.
Rig FIRI 5 I arafdes dwnet & Fgoad R & /@@l &
Sid gl & TT9T S = {(a, b)/a, beR} W T @ g PH O
W =1 TR gRaTig % =
(a,b) ® (c,d)=(a+c,b+d)
and (a, b) © (c, d) = (ac, bd)
V (a,b), (c,d) e S
dq (S, ®, ©) 3PS 3MT Afgd ¥ AT T Ao I g
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If Fis any field and V = {(a,, a,, a3)/a,, a,, a;€F} is any set and
operations vector addition and scaler multiplication defined as
(a4, @, as) + (by, by, bg) = (a; + by, @, + by, a3 + bg) and
a (ay, a,, a3) = (o ay, o @y, o ag)
V (ai, a,, a3), (by, by, bs) €V and aeF
then prove that set V along with vector addition and scaler
multiplication is a vector space over field F.
I F DI &F g 9TV = {(ay, a, a5)/ay, a, a;€F} b A
g I Rig $INIY 6 v |flcer am g eifcer E S 77T UaR
aR9Ifa B -
(a4, a,, as) + (by, by, bg) = (a; + by, @, + by, a; + b)) dAT
a (a1, 8z, @s) = (a0 @y, @ @y, 0 3)
V (ay, a, a3), (by, by, bg) eV TAT aeF
& e Afger FEE gl

(i) Prove that intersection of any two ideals of a ring is a ideal
of ring.

Ry HIRTY &5 foredt gora &Y fret a1 orimaferat @ Ivufrs
Al 9o & OrTEe gt gl

(ii) Find permutation group for group G = ({1, -1, i, =i}, X)
which is isomorphic to group G.
FE G = ({1, -1, i, i}, X) BT HFaT TG S DI ST A
G & 1Y JIDPRI ¢l
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