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MATHEMATICS
( General )

( Abstract Algebra and Matrices )

Full Marks : 60

Time : 3 hours
The figures in the margin indicate full marks
: Jor the questions

Answer either in English or in Assamese

PART—I
(Marks:7)

1. Answer the following questions : 1x7=7

GO PCARY Tad fe

fa) Define order of an €lement of a group.
D1 5759 (et 9B SRR e |

(b) Find the order of ® and ©? in the
multiplicative group G={l, o 0)2},
where o is a cube root of unity.
IR W G={1, o 02} 0 ¥ 0°3
AeneE ey T4, 'O 0 T T 9FF ¥ |
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(c)

(d

(e

(9

2. Answer the following questions .

(2)

Give an example of a cyclic group of
order 4.

4 CRNENSFT I Y GOR BwrRer A |

What is the identity element of the
quotient group G/N?
TIA AN G/ NI GFF CN1eo! 3 2

What is the rank of a null matrix?
e Gieemr 96/ @S M 2

When is a square matrix A said to be
invertible?

<51 I Teww A-F o ATy I
R W ?

Find the cycles of the

permutation :

oo a1 RPN 5ardie Ay =1 ;
f=(1 2 3456 7)

following

3645172

PART—II
( Marks : 8)

SO IARA ] fen
(a) Show that (N, +) is not a group.

A9/735

m@m(N,ﬂaBmwmu

( Continued )

2x4=8

D

(3)

(b). Define an isomorphism from a group to

(c)

(@)

another group and give an example of it.

@B TR {1 TW GO AA THAAOR I
fora o 2R b1 iz A

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

@Bl MR TPIET Gl IF 1S TR
o

Define symmetric and skew-symmetric
matrix.

e wF Ryv-sie ess 1

PART—III
( Marks : 15)

3. Answer any three of the following questions :

5x3=15

w7 fem opraRe R e fofioR Bew fun -

(a)

A9/735

Define a group. Prove that in a group G,
identity element is unique and inverse of
each a € G is unique.

wewq wee fordr | 2 ¥ @ W G F[Ieers
e =fz % AfSH (9 ae GI AR
RS |
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(b)

()

(d)

(e)

A9/735

(4)

Prove that every cyclic group is Abelian.
Is the converse true? Justify your
answer. 3+1+1=5

LA ST S B B
ReRqeh ol ? o Tew IRRwe
2o 4 |

Define normal subgroup of a group.
Show that intersection of two normal
subgroups is again a normal subgroup.

2+3=5
R 53 Bopiegn siemm Fml 1 (ST @ 7B
o3 Bories carme b1 ree BT XA

Prove that a square matrix can be
uniquely expressed as the sum of a

Symmetric and a skew-symmetric
matrix

- 5
BT T @ b1 39 (TeRHS SROHEIE By
TS WF b Rer-Tie (e o
o1 erhr 7R3 1R |

3 -4
For two matrices A=|1 1| and

2 0

=(2 1 2 ,
B—(l 3 4),verify(AB)’=BA'. 5
( Continued )

(S)
3 -4
2 1 2
A=|1 1 WB=[134)@'&1¢$
2 0

WO 3N o ¥4 @ (AB)'=BA".

PART—IV
( Marks : 30)

Answer either {a) and (b) or (c) and (d) from each

of the following questions :

10x3=30

©od 2IfSCH1 22 *[T (a) S (b) WA (c) =% (d) T Te e -

4. (a)

()

(c)

A9/735

An operation *’ defined on the set Z of
integers by a*b=a+b+l, Va belZ.
Show that (Z, *) is an Abelian group. 5

WG MY WS Z© b AfFm «' 3 [
97 W WRR a*b=a+b+1, Va, be Z.
FST @ (Z, *) <951 GCIA X |

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

GB1 S TRET TOPIER (AT TR IR
ATTIOR Bf% =% et foram o

Prove that in a ring R
i) (-d)(-b)=ab, Va, be R
i) ab-c)=ab-ac,Va, b,ceR S5
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(d)

5. (a)

(b)

A9/735

(6)

R @ 961 T RI AR M4 I @
() (-a)(-b)=ab, Va, be R
(i) alb-cd=ab-ac, Va, b, ce R

a b
Let M={(c d)/a,b,c,deZ}. Show

that M forms a ring under matrix
addition and multiplication.

SC I M={(a b]/a,b,c,dez,}.
c d

MR A (oRFm @ 9F [0 AfFm
FCCH M-« GB1 Fo78 9007 I |

Define quotient group. Prove that every
quotient group of an Abelian group is
Abelian.
SR W Siww L oW T Q@ e
IR R S5 H 9B AT T |

Let Nbe a normal subgroup of a group G.
f:G>G/N is defined by f(x=xN,
Vxe G. Show that f is an onto
homornorphism and also find the
kernel of f,
W 2 N w® GI PR ey
f:G5G/N vah @ T (3"
TR : flx)=xN, Vx€G. (RS @ f
b1 W el S S Kernel of f
fadfy 3

( Continued )

2+3=5

4+1=5

{c)

(d)

6. (a)

(b)

A9/735

(7))

Show that
Zji] = {a+ib: q, beZ i?=-1cC

forms a commutative ring with unity
under the operations of addition and
multiplication of complex numbers.

s A
Z[l]={a+ib:a,beZ,i2=—1}c_;C

G & TRIR Q@1 SF [ ACE

(TR G JoT 16 T |

Let R be a ring with unity such that
(xy? = x?y?, Vx, y€ R. Show that Ris a

commutative ring.
Q1 2 R 9Bl GFPR FTH IS (ey)? = x2y?,
Vx, y€ R. (74T @ R <51 TR T |

If A and B are two n-square matrices,
show that adj(AB) = adj B)(adj A).

A 9% B P n-3T8 (o0 T, oen A

adj(AB) = (adj Blfadj 4)

If A is an n-square matrix, then show
. -1
that jadjA] = |AI" .

A @1 n3IM  ATF
ladjAl= A

el @
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(8)

() Find the values of A and p for which the
system of equations
X+y+z=6
x+2y+3z=10
X+2y+Az=

has—
(i) no solution;
(ii) unique \solution;
(i) infinite number of solutions.
A UF ud TEA oew We Tewo fam
FARNFIRARE—
x+y+2=6
x+2y+3z=10
xX+2y+Az=p

(i) G AL FACF;
(i) <% SRS FNAH AF; -
(ifi) A TRLF S ACF |

(d) Solve by matrix method :

NeTH G YA F0 :
x+y+z=1

3x+4y+5z=2
2x+3y+4z=1

* % K
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