Program Name B.Sc./B.A. (Mathematics)
B.Sc. /B.A. - Part 111
Paper Code — MT- 07 (Algebra)
Section-A
(Very Short Answer Questions sfa erg xR a1et wer)
Tedeh U 2 37k T & Each Question Carries 2 Marks

(1) Give an example of an abelian group of order2.
21 IS o SHATSTHE (3TTeleT) HHE 1 IeTeL0T i)
Ans. G ={1,-1,.}

(2) Find the order of (-1) in group G = {1, —1,i,—i, }
aE G = {1,—-1,i,—i,.} ¥ | Tcaw 37594 2

Ans. 0(-1)=2

(3) Group G = {1,—1,i,—1,. } is a cyclic group write its generators.
e G = {1,—1,i,—i,.} T I 99T § 3 S a5y

Ans. 1, -1

(4) Every subgroup of a group is a normal subgroup then that group is known-
TS HIE T Ao STHHE U SETHIT STHHE &1 A1 36 THE i Fhed o

Ans. Hamiltonian group (2ffreeHt HHE)

(5) Give two examples of commutates ring.

STHATIHT I oh T 3T 2iferg)
Ans. (x,+,.) (R, +,.)

©) 1S = {(1,0,0)}CV5(R) then L(S) ?
e S = {(1,0,0)}CV5(R) T L(S)?

ans. L(S) = {(9,0,0)a € R}

(7) Give two examples of subspace of vector space /3 (R)

afesr gafs Vs (R) X SULHTE % 51 SaTev a1l
ans Wi ={(x,2y,32) x,y,z € R}
W, ={(x,x,x) x € R}



(8) Give an example of an abelian group of order3.
T 1T o AT (STeIT) HHE T 3T a11SY)
Ans.G = {1, w, Wz, }

) Group G = {1, W,Wz,.}, o(w) =7
w6 ={1,w,w?.}, o(w) =7

Ans. 0 (w)=3

(10) Group G = {1, w, WZ, . } is a cyclic group write its generators.
T G = {1, w,w?,.} UF = TE © 36 S a3y

Ans. 1, w,w

(11)
fe N T TR 89 G 1 S8 ST6E & df O (%) Sl

Ans. O (ﬁ) = 9&)

2

G
If N is a normal subgroup of a finite group G then O (ﬁ) is:

N 0(N)

(12) Give an example of subring of two different rings.

Torel 1 Ierat o e Suerer sIaTEy)

Ans. (1) )Q, +, .) is a subring of ring (R, +, .)

(i1) (Z, +, .) is a subring of ring (Q, +, .)
(Q, +,.) T (R,+, .) AT (Z, +, .) T (Q, +, .) Tl IUIAH Bl

(13) Characterstics of an integral domain (D, +, .) is either .............. (o) G

qUITeTT ST (D, +, .) 3T ST ......... I ........ et 2

Ans. Zero or prime number

[ 1T STHTST T

(14) Every ring R have always two ideals, write.

ek A R sl &1 STt gaal faem™ gidi 8, sda1sy)

Ans.Ring R itself and zero ideal {0}.

Q.15

AnS.
Q.16

AnS.
Q.17

AnS.

Q.18

AT R T AT I USTErAT {0}

What is the identify element of addition composition?
T <At Tt wifshan o fore qeawen taee fafay)

7= (0)

What is the order of the following group G =[{0, 1, 2, 3},+]
= G =[{0, 1 2, 3},+] vz Fr =it fafey

0(G)=4

How many permutations of the set s ={l, 2, 3}.

fodr T wg=e s = {1, 2, 3} % foha kA= S
Jraat i g (Number of element) n=3 e:

=g (Permutation) =31=3x2x1=6

What is the order of @” in the group [{1 0, & } x].



o [{L, o, @2} x| # o Fr#f fafay

Ans. Ol@?)=3

Q.19 Union of all the cosets of any group G is equal to.
forett +ft Ty o wft TrEEoaa o1 EH fohteh SeR BT 2

Ans. 7U (&qg) Group
Q.20 Aring (z,,t ,x ) where z, ={0, 1, 2,...,n—1} is an integral domain iff. n is
ae (z,,t,,x,) 5@l z, ={0, 1, 2,...,n—1} Tk otk s & afd st e afe R
Ans. Tk 9T EEAT (Prime number)
Q.21 Whatis (R,+) aRing.
o (R,+) HHTR?
Ans. T et @R (an abelian group)
Q.22 Isgroup ({0, 1, 2,} t,) a subgroup of group ({0, 1, 2, 3}t,)?
e ({0,1, 2,1 t,) &% ({0, 1, 2, 3} t,) o 3wz BT 22

Ans.  No (&)
1 2 3 4 1 2 3 4 i
Q23 If f= , 0= . Then wrik value of fog .
32 41 4 1 2 3
1 2 3 4 1 2 3 4
Ife f = , 0= ds fog =1 A fafay
(3 2 4 1} [4 1 2 3) g
1 2 3 4
Ans. fog=(2 3)or
J ( ) [1 3 2 4}

Q.24 Isagroup G of order 7 commutative?
FATHE 7 HIEF A G Al ST 82
Ans. Yes (&

Q.25 What is the order of % where G is a finite group and K is a normal subgroup of G ?
afz G wr R e 2R K, G ey e 2 G/ e e 2o

Ans. O(G)/O(K)

Q.26 Is every field without zero divisors?
T Ik &7 X[ TSTh et gt 87
Ans. Yes ()
Q.27 Istheset S ={L i} linearly independent in vector space C(R)?
FEgea S = {1,i} afewramfy C(R) # ush =1aq T 22
Ans. Yes (&)
Q.28 Is the number of elements in two basis same for a finite dimensional vector space?
a1 foReft aftfire ferefier wrferer wmfs & < STmaml o s1aera sht o auT Bt 22
Q.29 Isthe set of all odd integers a group for addition operation?
T T forsm quitent o1 Egeer AfieR wifma o fore we ar 22
Ans.  No (=)
Q.30 What is the order of identity element in a group?
forelt Tye T doeeh STaRra ot hife fordHt Bt 27
Ans 1



Q.31

Ans,
Q.32

Ans.
Q.33

Ans.
Q.34

Ans.
Q.35

Ans,
9.36

.37

.38

.39

7.40

.41

942

What is the Kernel of homomorphism f :G — G, where f(x):e (identity element)
vxeG?

g f:G —G Sl f(x)=e (qcame 37a9d) Vx e G ot 31f¥ o1 ar fohan 2rar 22
G

Is every group G has atleast two normal subgroup?

FATIAF TR G % FH & ¥ A1 THIHI TR Tid 82

Yes (&)

What is name of one-one onto homomorphism?

Tehehl STTeTEeh THTHTIAT T FHacTd! 27

Isomorphism (qeehrian)

Is (Z,T,.) an ideal of (Q,T,.)?

1 (2,7,.), (Q,T,.) i urmarcdt 22

No (=T

Is basis of a vector space linearly dependent?

T AT TS T HATUR THETAT T 27

No (&)

e G=1{, -1 i, —i} 5l i = -1 v wfshan & o3 i o ufeie srere e 82

(What is the inverse element of i in the group G ={, -1, i, —i}, where i =/~1 for the
multiplication operator)

—I1

AT foh =R IS T ek Tegg shHfarfToT BiaT & 1 2

(Is the every group of order 4 is commutative?)

T (yes)
1 2 3 45 12 3 45 .
I f = , = 5 Hehdl T &1 3hA<E ® df fog T A T
2 3 451 1 2 453
Ui
12 3 45 1 2 3 45 . :
(If f= , g= are two permutations on the five
2 3 451 12 45 3
numbers, find the value of fog)
1 2 3 405
ar) @ 2 3 5 4)
2 3514

TG = (2,t,) ® H = {0, 4} % fafir am aferon) weamg==at &t g = 2rfio
(What is the number of left (right) cosets of H = {0, 4} in G =(z,t;))
4
At N we uftfia aqg G 1 e Suems 2t a6t O(G/N) HH = 2o
(If N is normal subgroup of a finite group G |, then find O(G/N))
0(G)
O(G/N)=——=<
om)-29)
T SHATITHE ST 3T ST TS|
(Give an example of commutative ring)
(z,t,) = (R t,.)am (Q,t, )
& (z,,t,,%,),5& 2, ={0, 1, 2,....,6} =1 sTfircreor srmsa



Q.43

Ans.

Q.44
Ans.
FEd &l
Q.45

Ans.

Q.46
Ans.
Q.47

ADnS.

Q.48

Ans,
Q.49

ADnS.

(What is the characteric of a field (z,,t,,x,) and z, ={0,1, 2,....,6})
7
Define Binary operation.
EEIEREIERIEIREGIECEIIE D))
AT G U Al e g Al
GxG={@ab)acG,beG}
afe *:GxG wh Nfafmmr 2 dr + ayead G # us f3amam wieran sweard! 2
Define permutation group.
S THE ! TN HIfS
us g qq==g % T & T Theh! 3TT=Teeh HT=or (one-one on to Mapping) T SHHET

Define cyclic group.
=5h1T T 1 ARG i
A group G is called cyclic if, for some aeG, every element x G is of the form a",
where n is some integer. The element a is then called a generator of G ..
T 9 G =3hi J9 el 8l Al 36 U Haud a U1 w8 R G voks seEd a
qUTTeR BT o & H 521k ohaT SIT b
State Cayley’s theorem for a group.
| o foral et ST a1 e AT
Every finite group is isomorphic to some Permutation group.
STee afkfird g foreft shoer I o qeshiih araT 2
Define normal subgroup of a group.
Torel |vE o SETHT=T STHHE i RN shifery)
foret T G =1 &5 3@gE N, G T SUeg sheardl ¢ afc Y% g eG dam xeN & o
gxgteN A N, G Jam STeqE 2| 7 & 38 Hohd N <G & & Hd al
Write the index of a subgroup?
SUEHE T G AqTSA?
[G : H]:M
O(H)

Define a Vector space.
TfesT THFE o aftaio iR
T e vsfr (V,@), et @ a1fs wgea V7 a1dfis wfsha 31 fhee (F,+,0) W afdwr wafy
a7 (g THTY FHeawd gl A
i (V@)= g
(i)  3AfeT U % for stedar

a (') (Vl DV, ) = (al (')V1)® (al (')Vz )
(iii)  fawr onT W sfear

(o +a,) (o) =(ar (V)@ (e (V)
(iv)  feer o o ford wrerar

o, (0)(0!2 (’)Vl) = (al-az) (°)V1
(v) )V, =V, Tl 3T | GiHAT o F =i F I dcdHh 37 2




W50 TR RIS HT Nk T SHHITH BT 87
(Is the every group of order 4 is commutative?)
IW = (yes)



