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Annual Examination, 2022

B.Sc. Part III

MATHEMATICS
Paper II
(Abstrct Algebra)
Time : 3 Hours | [ MAXIMUM MARKS : 50
e : @ue ‘31’ A YRR 1 adl A T S%

Note :

IRl % W U3 W feran smd | @ve ‘9’
Y AT YRR H1 3R @ve ‘g’ < ST TER
*1 T 9l yed e €
Section ‘A’ is Objective type and is compulsory. It
should be written on the first page of Answer-
book. Section ‘B’ is Short answer type and Section
‘C’ is Long answer type. All questions are
compulsory.
@ue ‘3’ (Section ‘A’)
Fglaascdia g9
(Multiple Choice Questions)
& ST FHT—
Choose the correct answer :
(i) 3 H, KT 998 G & 55 31 U9YE @l dl HK
fl T8 G 1 Teh SUFHE =1, Al 3R shadl Al

............... P.T.O.

1x10=10

(i)

(iii)
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() H2=K
(9) H = K2

() HK = KH
(3) HH = KK
If H, K are any two subgroup of any group

G, then HK will also be a subgroup of group

Gifand only if ...............
(@) H2 =K (b) HK = KH
(c) H = K2

T G IS TYE §, T8 G T T~ T HgTH
Wﬂm%,qﬁ’a, beGhfauiceGzH
TFR & TF oo,

() a=c! bc

(d) HH = KK

(d) c=al b!

() cl=ab (%) c= a?b?

Let G be a group, then the relation ‘~’ on G
is called a conjugate relation if a, b € G,

then 3 ¢ € G such that ...............
(@ a=c! bc b)c=al bl

(©cl=ab (d) c = a?b?

TE G 1 Th SUTYE, H FEMH= SU9HE 2l €,

Ife 3R had A oo,
(A)N(@GQ) =H () N (GG) = H

() NH) =G (%) N (HH) = GGG



(iv)

v)
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H is a normal subgroup of a group G, if

and only if ...............
(@ N(G)=H (b) N (GG) = H
) NH) =G (d) N (HH) = GGG

Ife SIS £ () D (x - @) § 97 e S @
e 3T

(31) f(a) (*) f
() o (2 X
If polynomial f (x) is divided by (x — a) then

the remainder will be ................ .
(@) f(a) (b) f ()
©-a (@ X

AT F() = 3x0 + dx + 23T g (4 = 2xX° + 3x
+4x2 + 53 T f(x) + g () I =T BT —

(31) 2 (9) 3
("¥) 5 () 4

If fO) =3X0 +4x+2x3and g(x) = 2X0 + 3x +
4x% + 5x3, then the degree of f(x) + g () will
be :

(@2 (b) 3

()5 (d) 4
P.T.O.

(vi)

(vii)
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[icw FHE V(F) 1 IR 3T9== W 9ies
SUHHfR BT | AfE 3R ®had Al o
(A)a,beF;a,peW=ana+bpeW
() a, beF;a,pe W= (ab)a e W
() a,beF,0,peW=(ab)p eW
(%) 394 H 9 *FE Tl

The non-empty subset W of a vector space
V(F) is a subspace ifand only if ..................

@abeF;0,peW=an+bpeW
b)a, beF,0,p e W= (ab)a e W

a, beF;a,peW=(ab)p e W

(d) None of the above

A S |few 9fie V(F) & afeell & T ag==d
2, d9 S Giew gl V(F) 1 STMER e ¢,
qfg

(37) S faehd: Wa+ & Wd L(S) = V;
() sawd: WAA VT L(S) =V
(|) L(S) » V
(D LV) =S

Let S be the set of vector space V(F), then S
be the basis of vector space V(F) if :

(@) S is linearly independent and L(S) =V
(b) S is linearly dependent and L(S) =V
() L(S) =V (d LV)=S
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(Viii)\_ﬂTﬁT—QFIT‘IT‘;Iﬁ'q@, In an inner product space conjugate
(1) p(M-v (M =dimU symmetry will be ................. .
(F) pM+ v =dimU @ (o, B) = (o, &) (b) (a, B) = (B, B)
(|) p(T) = dim U © (0. B) = (B.o) () H & kIS T

(T) v(D) =dim U T|ug ‘'d’ (Section ‘B’)

By Rank-Nullity theorem,

(@ p (T) - v (T) = dim U oY AT ToT 5x3=15

(b) p (1) (T) = dim U (Short Answer Type Questions)

p + v = dim . |

(¢) p (T) = dim U qe— gt ure ue e 2

(d) v (T) = dim U Note : All the five questions are compulsory.

(ix) T Ufcheh STTege & e o= Ay 1. O G T e &, 91 g, G I IS TR 7999 8, a9
~ T3iied for fafeson

Tg:G—>G\_rﬁ1Cm'_Tg(x]=gxg’1,V)ce G
g ufkfod §, G 1 Tk Wehifar g1

Suppose G is a group and g is a fixed element of
G. Then show that the mapping

.................

(@) Tens Modulus (b) Thousands Modulus T, : G - G defined by T, () = gxg!,VxeG
(c) Unit Modulus (d) None of these is an automorphism of G.

) Wwwﬁgﬁmw ............... e ST / Or
@l AE G = (@) FIE N @ ¥ IHT I3 AfRT T3 @,
(1) (o B) = (e @) (F) (o B) = (B. B) A am THE G 1 Tk Sk B, A 0 < m < n @l
(F) (o B) = (B. o) (T) TTH @ hlE & (m, n) =1

I-78/22 P.T.O. I-78/22
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If G = (a) is a cyclic group of order n generated
from a; then a™is a generator of Gif 0 < m< n
and (m, ) = 1.

. T HA-Ta g aa9 &1 9 THhRl gidfotsl T
- fafia ge 2 2

Every homomorphic image of a cummutative

ring is a commutative ring.
HYdT / Or

X5+ 2x2 - x+ 4 F x+ 2 T AAH etk fafy 9
AT 37 T WRTRS T I J1d hifST |

Divide x® + 2x2 - x + 4 by x + 2 by synthetic
division method and find divident and remainder.
. AMTM AT N SIS R-AEIeH & 1 A T: M > N Th
HHRTIAT &1, de TG ity f6 T (0) = 0

Suppore M and N are any two R-modules. If

T: M — N is a homomorphism, then prove
that T (0) =0

HIAT / Or
afe w, wd w, fwdt afeer gafie vF) &t &8
Sugmftedt &, a@ e A w, + W, o Tafie v(F)
1 Teh IUTAT BT 7 |

If W, and W,, be any two subspaces of a vector

space V (F), then the linear sum W, + W, is also
a subspace of V(F).

I-78/22 P.T.O.
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4. Tag =ifSu fo& gfdf==u f: Vo (R) > V4(R) ST T

fla, b) = (a+ b, a— b, b) ¥ GR9E 8, Th Faw
BT ¢ |

Prove that the mapping f: V,(R) - V3(R) defined
by f(a, b) = (a + b, a — b, b) is a linear
transformation.

HAIAT / Or

AT : Vo(R) > V,o(R) Toh GHGRINET 8, S F1 &9 §
fesnfea ® :

T(ey) = (a, b), T(ey) = (c, d)

& We, = (1, 0), ey = (0, 1), W T & faQ I 9@
SIS |

If T : V4(R) > V5(R) is a homomorphism which
is defined by :

T(e,) = (a, b), T(ey) = (c, d)

where e; = (1, 0), e; = (0, 1), then find the formula
for T.

A EkREX, =1, 1, 1], X = (2, 1, 2], X3 = [1, - 2,

1] S VS(R), dd all'il{w (Xl’ Xz), (Xz, XS) a1 (X3,
X,) ol TUAT SHITST |

If vectors X, =[1, 1, 1], Xy = [2, 1, 2], X5 = [1,
-2, 1] € V5(R) then evaluate the inner product
of (Xl’ Xz), (Xz, X3) and [XS’ Xl)'

I-78/22
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HAYAT / Or
IS o, p Fordl 3R ToM TR v, (F) & Ffewr g, qen
a, b € F, 79 fag sifsq fo
lao+ b =|al? |a|? +ab (o, p) +ab (B, o)
+|b > IIBIP-
If a, B are vectors of any inner product vector
space V5(F) and a, b € F, then prove that :
lac+bB > =|al ol +ab (o p)
+ab (B, a)+ b IR
@|us ‘9’ (Section ‘C’)
e I uvT 5x5=25
(Long Answer Type Questions)

qAe— Gt ure gy it g

Note : All the five questions are compulsory.

1. 931 ! FHERINA Tl Ge4d YHI & e sl fafey
wd fag HifST
State the fundamental theorem of

homomorphism of groups and prove it.
HAIAT / Or

A G Tk THE o, A1 G I IRt il wrehtiansii
T =T A (G), Tl & FIASH o U Th IE

EEicId
1-78/22 P.T.O.
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If G is a group, then the set A(G) of all
automorphism is a group with respect to

composition of functions.

2. fodl 9@ R &1 93 GaTRE gfdfars s1aq faam

. . R
et o oAl © | 3181%\%; i faum e,

RTE R 904 B
Every homomorphic image of a ring R is

R
isomorphic to quotient ring i.e., S = R’ where

R
S is quotient ring, R and R’ are rings.

HAYAT / Or

Rt TETeRIfRET 1 T T ITHTS IS Bl |

The range of any homomorphism will be a sub-

module.

3. Ffc s fordll wicw wufte v (F) &1 18 3Ugg==a 21, @
e fagfa (5] wafte V(F) &1 96d SRl SuqHs
B

If S is a subset of any vector space V(F), then
the linear span [S] is the smallest sub-space of
V(F).

I-78/22



[ 11 ]

HAIAT / Or

fe@msd fb ¥ ==a S = {(1, 0, 0), (1, 1, 0), (1, 1, 1)}
V5(C) FT SER T 1 S & T V,4(C) | T (3 + 44,
6i, 3 + 7i) & A9 @ HwifST |

Show that the set S ={(1, O, 0), (1, 1, 0), (1, 1, 1)}
is the basis of V5(C). Find the coordinates of the
vector (3 + 41, 6i, 3 + 7i) in V3(C) with respect to
S.

4. YA £: Vo(R) - Vo(R) ST f(x, ) = (63, y3) 81

qftanfera &, st Waenar ol i Hifsa |

Verify the linearity of the function f(x, y) = (3, y°)
where the mapping is f: V,(R) —» V5(R).

HAYAT / Or

fag wifse f gfafesor st =1 yer @ aftenfim %,
T fg-TrHmdr SHed 5—
Slo, B) = x1Yg — XU;
a=(x, X), B =y, yy) € R?

Prove that the mapping which is defined by as

follows, is a bilinear form :

Slo, B) = XYy — XU5;
o= (x, %), B =y ys) € R?

I-78/22 P.T.O.
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5. Oc¥ia=(4,3,1,-2.B=(-2.1,2,3) €V, (R

@ &I o1 [T AT hifd |

Find the angle between the vectors
a=(4,31,-2),=(-2,1,2,3) € V;,(R).
HIAT / Or
SR 701 TEfte v H YRR 9wl w1 S anfias
Y= YEehd: A e |
Show that a set of non-zero orthogonal vectors

of an inner product space is always linearly

independent.

VDOVVVCOOVOY
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