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MT-07
June - Examination 2018
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.

fader: woT u 9 wuet ‘o, ‘§ 3R ‘g’ H fauioia g1

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.

gug - ‘3’
(3fcr ofg ITRIT UL )
fAder: @ug ‘o # A@ (07) MfigSTRIcHd UeT 8, uRiemRiat
Bl At 7T B BA BRAT &1 UAD W & 01 3fb § 3R
3y oreg T ofiNT 9teg B

1) (i) Define binary operation.
fGamemrt dfthar &1 afRarfya i
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135
(ii) What is the order of cyclic permutation = (143 5) €S,
I AT f= (1 43 5) S, D PIfE T3V

(i11)) Define homomorphism.

FHIBTNGT Dl GRITRT HIRR |

(iv) Define ring without zero divisor.

T TN Ied aerd Bl IR SRR |

(v) Give an example of field.

&5 BT Uh ISR S|

(vi) Define proper subspace.

IIT ITEfse B gRYINT BRI

(vii) What is the dimension of vector space
V(R)={<a,b,c>|a, b,cE R}
wafeer JHfee V(R)={(a,b,c)\a,b,ce R}Eﬁ [EGIERIEY

Section - B 4 X8=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.

s - §
(oTg TR UeA)
fder: @us ‘T’ # o7 g IR UBR & U g, ekl @1 gl
ft IR (04) HaTeA & ST ST &1 Tes W 08 il &t g
Ttenfft @t iy 200 oregl B ves STare aRAfAT B
gl
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3)

4)

5)

6)
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Show that the set G = {1, -1, 1, -1) where 1= /I 1S an commutative

group for multiplication operation.
UG HIfTT 6 T G = {1, -1, 1, -i) 578l i = /1, IO fha
& oY U spHfafma S g 2

Show that the symmetric group S, of degree 3, is a finite
noncommutative group for operation permutation multiplication.
vefefd ITC T T 31erieh AT g S, SHHad U WfshaT &b
forq v uRfa srpvfafma Sg &

Prove that is f is homomorphism from group (G, *) to (G’,*’), then

the kernel K of f is subgroup of G.

R1g PR IS TR (G, ) A TG (G°,), § FHDBINGT &1 ol f
BT AMC K FE G BT IUFIE a1l &l

Prove that ring (R, +,-) is ring without zero divisor if and only if

cancellation law holds in R.
R1g HIVR % ao1T (R, +,-) Th LT AToTh QT o gt @ iR
Pact Al R A e R o 8

Every field is without zero divisor.

U &5 I WIS e &l
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8)

9)
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m 0

sm,n € Z} is ideal for
n 0

Examine whether the set S = {A 4=

m p

the ring R={BB= n g sm,n, p,q € Z}?

m 0

TRIET BT Dl T T S={AA= o

;m,nEZ}W

p

’: g sm, n, p,q € Z}Eﬁﬁ!UIGI qoit g7

R:{BB=

Let v=(1,a,5), be element of vector space
V(R) = {(al, a,, a3)’al, a,, a; < R}. For what value of o the
given vector v can be expressed as linear combination of vectors
v, =(1,-3,2),v,=(2,-1,1)

9T v =(1,a, 5), T FAE V(R) :{<al,a2, a)|a, aya; € R}
BT PIS NIT Bl o P fhd AF & fo1g QU T Afcer v o afcen
v, =(1,-3,2),v,= (2,1, 1) P TpuR] F9T & BY H Jad IR
Fhd g

Let V= {(a, b, c)
U={<a, b,a) a,b € R} and W={(0,0,c>‘c € R} are two
subspaces of V. Show that '=U ® W.

EInl V={(a,b,c) a,b,c € R} T dfeyr FHfE 81 T A
U:{(a,b,a) a,b ER} 3R W={(o,o,c)\c ER} V@
SUFATST &1 UGRIA BN & r=v e w.

a,b,c € R} be the vector space. Again let
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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.
yus - 9
(e TR ¥ed)
fAder : @ug ' H 4 TerurcA® UeT g1 Wit o fhear ot
S (02) ATl & ST AT &1 YD U9 14 3fdpl 1 g
wRianfRfat @l e1ferpad 500 eTeqi # TS Stard U e
gl §F 4o § AF-Umad ARCIthd degeicy & STAN
T AN B
10) (i) Show that set G = {a +by2:a,bE Q} 1S commutative group

for addition operation

TeRid IR 6 Tgead G ={a+ bv/2:a,p< Q} T fma
& forg safafea a9g 2

123456789
(1) If f= (254631978) € S, then write f in terms of product of

disjoint cycles and find order of f also.

123456789 _
aw f_(254631978) € 5, T f P AR Tl & e

P vy q fARgy qerm £t dife ot s1ra hifsw
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11) If @ and © are operations defined on set of real numbers, where
a®b=a+b+1landaOb=a+b+ab,Va,bE R

Then prove that (R, @, @) is commutative ring with unity.

I ® W@ O IRfID T3l & AgTad R IR ARG Afhary
g, STl, a®b=a+b+1TU a®@b=a+b+ab, Va,h< R T
Rig PIRR 5 (R, @, 0) T 3p1$ 3faaa Afed AT g 2|

12)

13)

(1)

(ii)

If V be the vector space over field F and W be nonvoid subset
of 'V, then W is subspace of V if and only if

IS v & F R Afeer Fmfee g 3k w, v ot i Suvgeed,
ar w, v &l IuHfse grft afs iR daer afg

(@) Yuve W=au—vew

(b) Yacs Fuse W=auc W

Show that vectors v, = (6, 2, 3, 4), v, = (0, 5, -3, 1) and
v, =(0,0,7, -2)in V(R)= {(al, a,, as, a4>‘al, ay, a3, ay € R}
are linearly independent.

gy a1 b Afger wufee

V(R) = {(al, a,, as, a4> ‘ ay, ay, az, dg < R} g afeer

v, =(6,2,3,4),v,=(0,5,-3,1)TAT v, = (0, 0, 7, -2) THHI.
T g

If W, and W, are finite dimensional vector subspaces of vector space
V(F), then show that

dim (W +W,) = dim W, + dim W, — dim (W,n W)

g w, va w, Tt R farta e Tmfse 1(F) ol o1 Suzmfsear
g, @ fmr o) = fam w +famm w— e v now)).
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