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Jor the questions
(c) If Ais an invertible matrix, then show

that A is invertible and (AT )'1 = (Aq)T - 5 Answer either in English or in Assamese

W A O dfecEman e W, (eEEE

st @ Ale afeem@n 23 we PART—I
@A)t =@, ( Marks : 7)
(d) D.efine the rank of a non-zero ma;_trix. 1. Answer the following questions : 1x7=7
Find the rank of the following matrix by ot B
reducing it to the normal form : 5 TS fa e T fiea
136 -1 (a) What is the order of the permutation
A=11 4 5 1 group S, 7
154 3/, {4517 %9 S, -3 ¥l (order) {2

<51 SRy (TemF (If5a e 841 | Normal
ARSI IR Tome fon (e @
faefe <5 |

(b) Give examples of two zero divisors in the
ring M2><2(}R)-
M, o (R) 3183 751 X7 Sree Tz i |
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(c)

(d)

(e)

(9)
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(2)

In a ring R, show that a.0=0 VaeR.
R 3 <010 (Y83 @ a0=0 VaeR

Write True or False :
% (7 e T

“The order of a subgroup H of a finite
group G does not divide the order of G.”

O Y G-F T H-SR I G-9 @R
TeomE =g 1’

What is the rank of the following
matrix?

e QaFEoR @ & 770
I, 0
(5 o).,

Write down the relation between the
ranks of A and AT,

A AT (TSR @a Tew e o |

When is a square matrix A said to be
invertible?

b1 A (qeew A-F @fow sy @
(PR 2 7

( Continued )

2. Answer the following questions :

(3)

PART—II

{ Marks : 8)

e oPETRT Tel foe

(a}

(b)

(c)

(@)

Al16/665

Show that (IN, +) is not a group.
i3 @ (N, +) 951 7T 72 |

What is a binary operation? Give au
example.

tae sfe 2 @b Twzee W |

Define an integral domain and give an

example.

ope1< 8% 418 SR o | BT Tt fiea o

Apply the elementary transformations
Cia, Ry5(-1) to the following matrix :

were frar (S Cpy, Rjp(-1) elementary
transformations (3307 49 391 :
1 2 3

4 5 6

L7 8 9 3.,
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(4)

PART—III (c)
( Marks : 15)
3. Answer any three questions : 5%x3=15
ToRg R e Fofbt e e forg ()
(a) Let Q' be the set of all positive rational
numbers. Define a binary operation *
on Q" by (e)

a*b=939, VabeQr

Show that < Q¥, *>is an Abelian group.
= 2RI MR NS QTS @B (e e *
woTe AT 490 ¢ 54 2

a*b=%—k~’, Va beQF

YA (T < QF, * > @b QR 7Y |

(5)

Let f:G — G’ be a homomorphism and
k = kerf. Show that KA G.

M f:G — G 9B TS T F k = kerf,
CELR’E (89 (A KA G.

Show that a finite integral domain is
a field.

&1 (@ BT N AP 918 b1 g =W |
If A is a square matrix of order n, then

show that
A.adjA=(adj A).A=]A|lL,

1 A @B n TR T TETT W, (OCR'E
@S &
A.adj A =(adj A).A =|A|l,
PART—IV
( Marks : 30)

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

(b) For any subgroup H of a group G, show

that
() aHNbH=¢ or aH =bH, a be G
(@ G= |JaH 4 (@

aeG

G RY B SPRY H. (7ysdl (@
(i) aHNbH =¢ ¥ aH =bH, a, be G
() G=|JaH

aeG
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the following questions :

G 2P O TR (@) TIE (b) T2 (c) B (d) T TR o :
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Show that the set of all n-th roots of
unity forms a cyclic group generated by

(ST (@ 9§ n-o PR ARG LB SE
2ni

32 o9 T AE TR G e .
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(b)

(c)

(d)

(a)

(b)
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(6 )

Let NAG and define Y:G—>G/N by
y(x) = x N for every x € G. Show that y is
a onto homomorphism and also find the
kernel of y.

4§ NAG =% Y : G — G/ N T SR&RF
9 (AR GEE oy =x N, xe G. N
SO oy G5 WEME OHES WE F5TS
ker y Sforest |

Find the orders of all the elements of the
group (G, o), where G={xeC:x* = 1.

WY (G, o)-9 ARl (FE W Sferewr, 3w
G={xeC:x*=1.

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

(74€9 (%8 G-3 ¥b normal SoPIERR (@
SF G-9 normal ToHRE 377 |

Define a Boolean ring. Show that a
Boolean ring is commutative.

emm gomE e w1 Gryed @ @B I
ey @R I [

Define a field and give an example.
Show that a field is an integral domain.

CE e Tarege T | i @ owg o
el 98 = |

Ul
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(c)

(@

6. (a)

(b)
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(7)

Let Zli]={a+ib:aq beZ i*=-1}cC.
Show that Z[i] forms a commutative
ring with unity under the operations of
addition and multiplication of complex
numbers.

W@ Zli]={a+ib:a beZ, i’ =-1} cC.
(SA @ Tios TR Q19 WE R HCAH
Z[i]-9 95! GFT FHRCT I8 707 (A |
In a ring R, show that
Y 51 R (74&d @

(i) a-(-b)=(-ab=ab

(i) (~a)(-b)=ab Va beR

If A and B are invertible square matrices
of order n, then show that AB is

invertible and (AB)“1 =B 'A%

I A WF B n TR ARTARAR I (o
7, (0@ (ST @ AB A o
(AB) ' =B7la7L.

Find the values of A and u for which the
system of equations
x+y+z =6
x+2y+3z =10
X+2y+Az =4

has (i) no solution, (ij) unique solution,
(i) infinite number of solutions.
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