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MATHEMATICS
( General )

( Abstract Algebra and Matrices )

Full Marks : 60

Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer either in English or in Assamese

PART—I
(Marks :7)

1. Answer the following questions : 1x7=7
(@) Define order of an element of a group.
<51 e (e B (s e i o

(b)) Find the order of ® and 02 in the

multiplicative  group G={], u, mz},
where ® is & cube root of unity.
g Y G={L 0 0’} T 0 W 0’3
cees fAde 41, TS © BT T 99 4 |

A9/735 ( Turn, Over )




2. Answer the following questions :

A9/735

(2)

(c) Give an example of a cyclic group of
order 4.

4 CTETER SR KT GBI TR A |

(d) What is the identity element of the
quotient group G/N?
SI5% Y G/ NI 9% CTercon & 2

(e) What is the rank of a null matrix?
e @ees GO @I R 2

(/) When is a square matrix A said to be
invertible?

a1 I Neew A-F Fow AR 1=
R W2

(9) Find the cycles of the following
permutation :

w1 firgl RUPIOR 5@E g 341 -

fe 1234567
136 45172

PART—II
( Marks : 8)

W_ AR o gt
(@) Show that (N, 4 is not a group.
CREA @ (N, +) @1 G F=H |

2x4=8

( Continued )

*

(b)

()

(@)

3. Answer any
wﬁmmﬁ@m%ﬁﬁﬁwm

(a)

A9/735

(3)

Define an isomorphism from a group to
another group and give an example of it.

57 T O R 9Bl SRS FIRTOR IR
Brqr o TR o1 Szt e

Define right cosets and left cosets of a
subgroup of a group.

51 TR TPRR Gl A ¢ DRI IR
foram 1

Define symmetric and skew-symmetric
matrix.

e o Rav-sfiS (erms sigw for |

PART—III
( Marks : 15)

three of the following questions :
5x3=15

Define a group. Prove that in a group G,
identity element is unique and inverse of
each a € G is unique. 1+242=5

sieqq @ fordn | 2 F9 QA G Fweers
@aq@aﬂwﬁﬁ%ﬁ@ﬂaeG?m

o |
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)

(c)

(d)

(e)
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(4)

Prove that every cyclic group is Abelian.
Is the converse true? Justify your

answer. - 3+1+1=5

o U @ AT TEF T 97N | WR
RS e ? (N Tew  Jfereel

~AfSom

Define normal subgroup of a group.

Show that intersection of two normal
subgroups is again a normal subgroup.
2+3=5

KT 053 Bopieas e fgn | oS 01
53 TopiRea e BT e TP XA |

Prove that a square matrix can be
uniquely expressed as the sum of a
symmetric and a skew-symmetric

matrix. : S
AN T @ 51 35 (NoFHS RO ol
e we b Re-smie (e qoTwa
Ro 2 SR R |
3 -4
For two matrices A=|1 1| and
‘ 2 0
21 2
B= 1 = '/4,. )
(1 3 4], verify (AB)'= B
( Continued )

o L o MEEE e -WM\WWW"

(S)

212

¥ B=
(134

3
11 ) s
2 0

7B 0T FSPH F T (AB)'= B'A”.

PART—IV
( Marks : 30 )
Answer either {a) and (b) or (c) and (d) from each
of the following questions : 10x3=30
o7 SIfSC! 24T o1 (a) SF (B) T () (d) 3 Teq fam

4. (@) An operation “’ defined on the set Z of
integers by a*b=a+b+l, Va, beZ.
Show that (Z, *)is an Abelian group. 5
N R AR R T B
qTicd s SR axb=a+b+l, Va, be Z.
m\gm @(Z, *) uﬂﬁ*ﬂ@ﬁmﬂﬂl

State and prove Lagrange’s theorem on
order of a subgroup of a finite group. 1+4=5

51 S R TP (TS TP FAleE

(b)

oo R S 2l o o
(c) Prove that in a ring R
i (-a)(-b) =ab, Va, beR
(i) a(b__c)_—_ab—ac,‘da, b,ceR 5
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(6) (7)
R @ o1 T R e o 9 | (c) Show that

() (-a(-b=ab, Va, beR Zjj={a+ib:a beZ i* =-1} cC
i) alb-d=ab-ac, Va, b, ceR ive ri i
(@) ab-d=ab-ac, Va, b, ce forms a commutative ring with unity

a b under the operations of addition and

(d) Let M= c d /a b ¢ deZ} Show multiplication of complex numbers. 5
oy @&

that M forms a ring under matrix
addition and -multiplication. 5

@ TE M={(a b)/a,b,c,deZ}.
c d

(R @ Torewd s oF [ alfer

2 ={a+ib:a beZ i* =~} cC

@ wA SRIR O TE [T MCRE <o
R ARG ST 8 I |

Let .R be a ring with unity such that

ARACHE M- <51 Io7 N6 I | (d)
() = x2y?, ¥x, y€ R. Show that Ris a
5. (a) Define quotient group. Prove that every ommutative ring. 5
quotient group of an Abelian group 1S 2 2 2
Abelian, 2+3=5 @1 2 R @51 GFER T IS () ” = x"y”,
SR RYY K@ il | e 9 @ A vx, y€ R. (38T @ R <51 FRFACH o7 |
IR G SiorFeT Y BT GTIA I |
(b) Let Nbe a normal subgroup of a group G- 6. @ IfA and B are two ':is gu_a;.e Amatrices,
f:G5G/N is defined by f(x)=xN, show that adi(AB) = @di B)fadj A). 5
VxeG. Show that f is an onto A< B -3 (e T, (iYST &
homomorphism and also find the adj(AB) = (adj B)(adj A) -
kernel of f. 4+1=5
@M ¥ N, AW G froq TPRY | b 1A is an n-Squall'e matrix, then show
f:GG/N women wEwE TR chat [adj Al = 1AI" - 5
G : flx)=xN, VxeG. 3 A S @ - nT R ST @
<% SRy seerer S wpes Kernel of f A e
et 01 ladj Al = 141"
A9/735 ( Continued ) “( Turn Over)
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(8)

(c) Find the values of A and p for which the
system of equations

X+y+z=6
x+2Yy+3z=10
X+2y+Az=pn
has—
() no solution;
(i) unique solution;
(iij) infinite number of solutions. 5

A YF pI TNER Sfersar IS e fim
RPITCARE—

X+y+z=6
x+2y+3z=10
X+2y+Az=p

() CICH YA T
(@) «F SRSE T AT;
(it}) SN RS S A |

(d) Solve by matrix method : 5
T T ST 3

X+y+z=1

3x+4y+5z=2

2x+3y+4z=1

* % %
__10%*

A9—10*/735 3 (Sem-2) MAT

I




