3 (Sem-2) MAT

2017

: 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
T AT T T

{a) What is the order of an element of a
group?

AT S 9O T T [ 2

{b) Give an example of a skew-symmetric
matrix

Ren-Tfis @orw b1 Srrae fran o
{0 What are zero divisors of a ring?
TR 0 ST e o |
(d) Define field with an example.
<O BN S ¢Fa vige faan o
A7/809 ( Turn Over )



(2) (3)

(e) Find the inverse of the following matrix :

S (e e Sfepear :

cosO® -sin®
, 8eR
(sine cosO )

(b) Let f:<Z +>—<R*,0> be given by
f(m)=2™, for every me Z. Show that f
is a homomorphism.

@1 T F:<7Z +> - <R*, 0> wo fm
() Fill in the blank :

T &[S -
R R 40 : fm)=2" VvmeZ
A-(@dja) = =(adjA)A T T F
SRS |
Where A is a square matrix. ™ Y =
T’ A b1 IR =T |

(c) Find fog, where f, g are permutations
on S={l,2 3} given by

123 12 3
f=(2 3 1)’g=(1 3 2)

fEF g, S={1,23 A TRS Tl

(g9 What is the identity element of the
following group?

O] MRGOE GFF N -2
%={Nx:xe G}

PART—II RAPT 1 f o g Bfovem, 3R
( Marks : 8) 123 123
2. Answer the following questions : 2x4=8 j' f=(2 31 )’ g=(1 3 2)
(@) Find the rank of the following matrix : (d) For what value of k, does the following
G| Cﬁ’ﬁiﬂﬁi casln% TfRjeal :1 matrix fail to be invertible?
11;."1 kT ¥ TR AR R CNereest AR
1 1 1 T FAI ?
) [2 JEH]
1 11 .1 .. ; 2 S
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('4) (5)
PART—III (e) If A is an n-square matrix, then show
( Marks : 15) that o
A ‘ djA|=|A|""
3. Answer any three questions from the ladjAl=14]
following : 5x3 A <O n-ITW (T | 4N TN A
=TS franaea R ceren fofibt erR Tae faan ladja|=|af"!
(@) Define normal subgroup of a group. PART—IV
Show that intersection of two normal
- subgroups is again a normal subgroup. ( Marks : 30
ART PR BT | | Answer either (a) and (b) or {¢) and (d) from each
: W e rgsa @ Yi%l | of the following questions : 10x3=30

o 4 © S g .
o3 TopieR s b1 s Boiet 29 wors Tl SRR 1 (a) NF (b) WA (c) O ()T TR

: m:

4. (@) Let G=R~{-1} and it is defined
a*b=a+b+ab, for every aq, be G. Show
that <G, *> is an abelian group.

G =R~{-1}© b &feran * rwes i wIw
a*b=a+b+ab

AT a, be G IS @ <G, *> @bl

TR W |

(b) State and prove Lagrange’s theorem.
TN SATGCO! oI S o 0 |

{c) Find the rank of the following matrix by
reducing it to echelon form :

Echelon SRS 23 ¢ﬁ TR (m]
b Bferear :

1 -1 \k
1 "(b) Define a normal subgroup of a group.
Show that a subgroup H of a group G is

normal if and only if ghg™' € H, for every

11
2 3 4
3 45 2

{d) Define ring and give an example. Show

that cancellation laws hold in an ge G, he H.
integral domain. Y] P Bepiee e W) a9 I A G
TR RS WF B TAm fm el @ YR Topie H 961 e T 7YY, I we
(i B FORMG e ercaTen = | : iz ghg™ e H, g€ G, he H |
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(d)

S. f(a)

(6)

of G.
G 951 S OF ae G. [, G—)G?‘Wﬁm i
mwwm

Salx)= ’xeG

¢3S @ f,, GI 96l automorphism 2 |

cyclic group is cyclic.

CJed (¥ 2AfSTHT T ARG ST RIS TRy |

el

Let
a b
):a, bcde z}

u-{(3 2
Show that M forms a ring with respect
to the addition and multiplication of
matrices. Also show tha; M is not an
integral domain.

W .
@Y @ MFFHI A WE R9 AfFm

AT M-« BT I M7 T | S (S
M <O1 AP I 7= |

a b

M c d

=

]:a,b,C,de Z}

( Contznue

Let G be a group and a€ G. It is defined |
fa:G— G s.t. fu(x)=axa™l, for every i
x € G. Show that f, is an automorphism

Prove that every quotient group of a

S G S S S U S0 S

Srem m:,_‘:—.:,-:::::?—.z-.?-.—u-::-'
F

(b)

- (d

6. (a)

A7/809

(7))

Show that a finite integral domain is a
field.

O3S @ BT SN <P TG IO wE =W |

In a ring R, show the following :

R T oS AN o1t 341 ;

(i) . (~a)(-b) =

(i) a-(b-c)=ab-ac; a bceR

Define Boolean ring. If R is a Boolean
ring, then show that—

(i) 2x= O, for every xe R;

(i) R is commutative.
M T e fa R @b 38w
T, YA A—

(i) 2x=0,x€eR;

(i) R@IRRNew =

If A is an n-square matrix, then show
that

- A-(adjA) =diag(|A}], |A], ...,

9ol n-IFY (NAFF A® YSq @,
A-(adjA) =diag(|A}, |A], ..

|A])

- |A])
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(8)

(b) Show that an n-square matrix A is

il:IVertjble if and only if A is non-
singular,
N @, n3T ores A afdemam 27,
3 o ez A non-singular 28 |
@ Solve the following system of equations
by matrix method :
T AR Dl (e AP S
T
x+y+z=1
3x+4y+5z=2
2x+3y+4z=1
@ A=(2 -1 0| then show that
1 00
A2 = A—l |
1 -11 : JJ
Was|a -1 o=, corE @O A |
1 00 |
A2 = A‘l ,}
i
|
¥ ¥ & ‘
)
A7T—10%/809 3 (Sem-2) MA




