Program Name B.Sc/B.A (Mathematics)
B.Sc./B.A. Part Il
Paper Code — MT- 07 (Algebra)
Section-B
(Short Answer Questions &g <R aTer w4)
Tedeh U 6 37k T & Each Question Carries 6 Marks
(1) Show that G = {0,1,2,3,4} is an obelian group.
TR I o wg=e G = {0,1,2, 3,4} % forg seafafm ae 21
(Ans. MT-07, P.10)

_ (12345678
- 46251387)6 SgAlsoﬁndorderoff.

afe f= (1232557%) € Sp 2 alt i sve =t & qUee & &9 i faRau qum o e o I
#if

(2) Write f as product of disjoint cycles where f

(Ans. MT-09, P.51)

(3) Any subgroup H of a group is normal if and only if

forell I8 G 1 U STHHE H ST 21T 8 A7e 3R shaet afe
xHx1=HvVx €G

(Ans. MT-07, P.125)

(4) Prove that intersection of any two subrings of a ring R is again a subring of R.

firg SAifST for /@ R o forel oft 21 Suaerl o1 Ga=E ot R 1 Toh SUde™ 2T 2

(Ans. MT-07, P.181)

(5) The factor group of abelian group is abelian but converse is not true.

forelt Aol ErwgE o1 ot We STTeiet! it T T SATemid: o T2 2

(Ans. MT-07, P.145)

(6) Of isomorphism = in the set of al groups is and equivalence relation.
TR o T H qeashIIdT T Ho9 = Teh q-ATdT Hefel g
(Ans. MT-07, P.117)

(7) Every field is a simple ring or A field has no proper ideals.

e &1 TET JeTd BraT & 37U & ot 1 +ff S Tursraredt et gt 21

(Ans. MT-07, P.251)

(8) Any two basis of a finite dimensional vector space have the same number of elements.

uftfire fofar wfesr gmfs v () 3 1S off &1 TTuRT  1e=a st §edn 99 it 2l

(Ans. MT-07, P.)



(9) Show that G = {1,2,3,4, x5} is an obelian group.
WA I fof w=err G = {1,2,3,4} €A x5 o feTg shAfaf=mer @g 2

(Ans. MT-07, P.1

(10) Write f as product of disjoint cycles wheref = 12251253613)32) € 59 Also find order of f.
_ (123456789 . . .
afs f= (23430789 € Sy & ot ot s T F ot o &9 ol qen s A of

31 hifsg

(Ans. MT-09, P.51)
(11)IfHA G and K A G then Prove that HK A G

IFEHAG WKAGAT g RANTfF K A G
(Ans. MT-07, P.136)

(12) The characterstics of an integral domain is either zero or a prime number.
QUITTeRaT ST (D, +, .) T SATHAETOT X[ STIT SIS T Bl
(Ans. MT-07, P.189)

(13) A comitative ring with unity is a field if it is simple.

THTS Uied SHATIET Iod R & 81dT & Afe 3T et Afg R T I ||

(Ans. MT-07, P.250)
(14) If f is homomorphism from a group G to G Landifeand e! be their respective identities then

adf: G > G e (G, AR (Gl Hanhiara e 3t el wEwr w9E G @ G % dewen s
2 a1 fag Sifsg
0 fl=e¢

@ f@H=[f@]?* vVa € G
(Ans. MT-07, P.113)

(15) Is without zero divisor.

ST &1 Y WIS e 2T 2

(Ans. MT-07, P.191)

(16) Every ring can be embedded in a ring with unity.
SRS 3T UEd I bl forH SohTS 3Tard Afed aad § 31 TTfud foram ST gehar 21

(Ans. MT-07, P.211)

1 2 3 45 1 2 3 45 : :
Q.17 Let f= , 0= be two permutations then find fog

2 3 451 1 2 45 3

and gof .
1 2 3 45 1 3 45 .

T f = , g= 5 Hohal W al e 7, @1 fog Tem gof
2 3 451 1 4 5 3

EISEIIEIY

Ans. [MT-07, Page 56]



Q.18

Q.19

Ans,
Q.20

Ans.
Q.21

Ans,
Q.22

Ans,
Q.23

Ans,
Q.24

ADnS.

Q.25
AnS.
Q.26

AnS.
Q.27

Ans,

The order of every subgroup of a finite group is a divisor of the order of the group.

Torel! TR B9 o T STAHE ol TS BT % T shl WIS B 3

Ans. [MT-07, Page 94]

Aring R is without zero divisor iff the cancellation law holds in R.

forg AfS 6 oo (R,+, ) e 3 wieiek T oo et @ afe s e afe R & fre fam @

T el

[MT-07, Page 174]

A non void subset H of a group G is a subgroup if and only if
acH,beH=ab™"eH Where b™" is an identify element of b in G.

forelt TgE G o1 oIS ATeh Sue==d H , Teh ST6HE BN 3fe 3TN et Ife
aeH,beH=ab'eH S b™ g G # H % ufram 2

[MT-07, Page 25]

If the order of an element a of group G is n, then show that the order ofa® is also n

provided pand nare relatively prime.

afe frelt T G o 3a9d a HIFIE n 2 g AT 6 aP F il oft n grft, afe p o n

T SIS 2
[MT-07, Page 69]

The set of all cosets % of a normal subgroup N ina group G is a group with respect
to multiplication.
afe foredt wg G % woh yomr 3w N o &t seeeaa &l g %,«wgwq % UH %

|IU&T T H9E AT 3

[MT-07, Page 142]

Every field is an integral domain.

e &35 e qUITeh STl 21l €

[MT-07, Page 191]

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:

fog ifS for T Afdara e, Afgaw amm wa g stfest oM & wmey areafae dearstt &
R WU iz anfy 2
a,beR}

a 0
V —_—
{5
[MT-07, Page 281]

Prove that the set G :{1, 2,3, 4} is an abelian group for multiplication module X,
operation.

fog o wqeaa G =1{1, 2, 3, 4} €fFT X (AT om 5) % fog T STt wg g 2
[MT-07, P.No. 11]

Prove that ordered a cycle of length m in permutation group is m.

Torg TS o shv=— o & m TS o <% h1 I m B 2

[MT-07, P.No. 47]

Prove that order of finite cyclic group equals to order of its generator.
fog FifSe fop wer fefira =rshiar we o ife 30 e 1 ife o s gt 22
[MT-07, P.No. 76]




Q.28

Ans,
Q.29

Ans,
Q.30

Q.31

Ans.
Q.32

Ans.

Q.33

Ans,
Q.34

AnS.
Q.35

AnS.
Q.36

Ans,

If H is a subgroup of a group G and K ={xeG|xH =H, } then prove that K is a
subgroup of G.

At H aqg G wewee e a K ={xeG|xH =H, | difag fifse fr K, G = 3oamg
[MT-07, P.No. 101]

Prove that intersection of any two normal subgroup of a group G is also a normal
subgroup.

forg IS fof forelt o G o foheel 1 S| STEHE! 61 EaE i SH R G o ST SUEHE
T gl

[MT-07, P.No. 129]

Prove that a finite commutative ring without zero divisors is a field?

forg ifre fo6 wpr wirren 1fea el s forfeer g v a g 22

Prove that for a prime number p the field (Zp,Tp, X p) is a prime field?

forg AT o6 sredier s wie p & fwde (Z,, T, X, ) srirsa &t grar &2

[MTO07, P.No. 236]

Let w, and w, are subspace of a vector space V/(F). Then prove that w, Uw, is a
subspace if and only if w, cw, or w, cw,.

foret wfier Tl V(F) 1 < SwemiEt w, e w, 1 ae g iR B w, Uw, sremfs 3nf af
IRFAAAR W, C W, T W, C W,

[MT-07, P.No. 291]

Prove that the set where

S R P LR

is an abelian group fro matrix multiplication.

eRia HIfT fof wgee Sref

{1 0:| {O 1} {—1 0} {O —1}
A= ,B= ,C= ,D=

0 1 -1 0 0 -1 1 0
SATE 7O EfshaT 3 foTT Ueh STTelet /g 2iar 2

[MT-07, P.No. 12]

17 26 3538

4
Ifo=(1 7 2 6 3 5 8 4)and p= then prove that
2 54387 1

o= 7 2 6 3 5 8 4)?[91Tp:(1 1263538 4}@%%%;

2 5438761
[MT-07, P.No. 12]

If a,beG arbitrary element of G . Then prove that 0(b*ab)=0(b).
Al a b TE G % & wrem sree A g AR B 0(bab)=0(b)

[MT-07, P.No. 68]

If f is a homomorphism from group (G,*) to group (G'*). Then prove that is

monomorphism if and only if Kernel K = {e}, where e is identity element of.

Ay f @ (G,*) Fuwg (G« ¥ qurenifear 21 o fag AT for f weh wheht wmiiear 2nft afs
sRFaa Al f fafy K = {e} sl e,G i deameh 3157 2

[MT-07, P.No. 116]



Q.37

Ans,
Q.38

Ans,
Q.39

Ans,
Q.40

Ans,

.41

9.42

9.43

J.44

Let H be the only subgroup of order n of a finite subgroup G . Then prove that H is
normal subgroup of G .

o o6 o 'E G Fdad H & n Hife &1 3ueng 31 a9 fag Hifvig fF H, G &1 sam=r
SYEE E)

[MT-07, P.No. 135]

Prove that the intersection of any two subring of aring R is also a subring of R.

fag v for ao@ R & foredl oft 1 Suareral w8 off R o1 Tk SUae™ BT Rl

[MT-07, P.No. 181]

Prove that the homomorphic image of a ring without zero division is also a ring without
zero divisors?

forg IS fof <1 wiTren e Ao o1 ot Wfera +ff Tk S ATTeh e I gieT 22

[MTO07, P.No. 208]

Let VV(F) be a vector space and v eV is a linear combination of vectors v,,v,,....,v, €V
. Then prove that the set {v,v,,V,,....,V, } is linearly dependent.

HHT V(F) U afeer g9y 81 3f v eV |fest v, v,,....,v, €V 1T ord g9 &1 af fog e for
L= {V,V,, V..., V, | T BT T &l 2

N

[MT-07, P.No. 305]

wafdfa ifsTe o wqeemr G =1{0, 1, 2, 3, 4} wifra t, o ford v shfafim wg 2
(Show that the set G = {0, 123, 4} is group for the operation t. )
MT-07, P.N. 10, 3a18TUr 4
b
afz G:{a d}a,b,c,d € R,ad—bc;to} ST UM o ol T e @ i, g hifsi o

c

a b
H :{L d};eG,ad ;to} G T T STE 2

a b
(IfG= {L d} a,b,c,d e R,ad —hbc # O} is group for matrix multiplication, show that

b
H ={{: OI};eG,ad ¢O}is subgroup of G .)

MT-07, P.N. 31, 3T&r 3

aﬁf=[123456789
2 546 31917328

qur f Franife ot g1a S

(Iff=(123456789
2 546 31917328

product of disjoint cycles and find the order of f .)

P.No. 51, 38T&TT (i)

frg i frame G=1{L 2, 3, 4,5, 6}, x, Th T T B 36k T+t 51ah 1 IS

(Prove that G = {1, 2,3, 4,5, 6}, X, is cyclic group. Find its all generations)

j €S, A f i I =Tshi o TG o &9 H fARgy

j €S, then write the permutation f as the

P.N. 80, 3qratur—2



T45 PHEGRTTEE G = {1, i, —1, —i} T e g I ISR St G o | e 21
(Find the permutation group of the group G :{l i, -1 —i}with multiplication
operation, which is isomorphic with G .)
3w P.N. 120
w46 AR (R,t,) whaema ™ va,b,c e R frghifsa
(If (R,t,.) isring Va,b,c e R, show that)
(i) a0=0=0.a (ii) a(~b)=—(ab)=(-a)b
IR/ P.No.172,  wmx 1 (i), (ii)
W47 Oftfia qUriehi ST wea we & g 31 fag Aifsg

(Every finite integral domain is a field. Prove this.)
IW P.No.193 W% -7

w48 AR 1, =2z, |,=4z3 (z,t,x) F TemEfEt 8, fag G &F 1L AL o (z,t,x) #
TUTSITEAT B
(If 1,=2z, 1,=4z are ideals of the ring (z,t,x), then show that I, A1, is ideal of
(z,t,%))

I P.No. 247

Q.49 Show that the set Q" of positive rational numbers forms an abelian group for the
operation * defined as

a*bza?b, Va,beQ"

wefRa HifSrr fof emTenen aftrr weansdt &1 e Q" wfskan * % fordl us STeielt |E A 81 STt
+ T wepm afoaTfia 21

a>¥<b=a—2b,‘v’a,beQ+

Ans. [MT-07, P.No. 13]
Q50 af o= 7 2 6 3 5 8 4)

(12345678
P=lo 5 438786 1

ar g hifre for

pap = (p(1)p(7)p(2)p(6)p(3)p(5)p(8)p(4))
If o=0 7 2 6 358 4)

(12345678
P=lo 5 438761

Then prove that
pap” =(p)p(7)p(2)p(6)p(3)p(5)p(6)p(4))
Ans.  [MT-07, P.No. 59]
Q.51 State and prove Lagrange’s theorem for groups.

TR o foRl TRIST ST T b St g Ty
Ans. [MT-07, P.No. 94]
Q.52 If H and K be subgroups of finite index in a group G and suppose HCK . prove that
[G:H]=[G:K][K:H]
afc H a1 K 99 G 3 JRfHd geehieh aret 39 21 7o HCK 2 a1 firg iR



[G:H]=[G:K][K:H]
Ans. [MT-07, P.No. 104]
Q.53 Prove that the intersection of any two normal subgroups of a group is a normal
subgroup.
forg SR fop foreell <t ST SoegEl ot TS 36 WE o1 Toh SRITHT-T SRR BT 2
Ans. [MT-07, P.No. 129]
Q.54 If e and e’ be the identities of groups G and G'respectively and f be homomophism

from G to G'. Show that

(i) f(e)=e’

(i) fla?t)= , VaeG

(iii) (“): ,VaeG, neZ

afs e 3R e’ gHG‘orgrch o SHHST: qoemeh a2l a1 f, G& G § i & af fog
EIIS e

(i) fe)=¢

(i) flaY)=[f@)*, vaeG

(iii) f(a")=[f( )] ,VaeGw neZ ¥fm
Ans. [MT-07, P.No. 113]
Q.55 Prove that every finite integral domain is a field.
STce Al quTiehier =T U &t g o g iR
Ans. [MTO07, P.No. 193]
Q.56 Prove that a field has no proper ideals.
forg fre fof v & 1 3fera oTaferan & it 21
Ans. [MT-07, P.No. 248]



