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- The figures in the- matgin indicate full marks
for the . Questions. :

"A'nswer either in English or in Assamese.
et T W e SR
PART -1

(Objective type questions) -

1. Answer the following questions : 1x7=7
-(a) Give an example‘ of a non-abelian group.
(b) Give an example of a rixig ‘which is not a'

field. ’ ‘
T I Gie | W?m fim R @Bt o =R
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(c) Let G be a group and aeG. Show that
@) =a

G B! 3 OIF acG T (ST & () = a
(d) Write true oi' false :

“AvBoolegin nng is commutative.”

'OoR I wE & e B e
(¢) Find the rank of the matrix :

oo’ @feoR @i, Beeat

1 1 1 1
1 1 1 -1
111 .. 1

) Let A be a square matrix of order nand A-!
“exists. Then what is the rank of A ?

- Aaﬁnwﬂamﬁﬂsmwwx e =,
SR A 7 I B 29
(g) If D = diag (d,, d,, ..., d). Where d, d, ...
d, # 0, then find D.~ .
3 D = diag d,, d,, .., d,) FE d,, d, ...
d, # 0, (3ziX'E@ D' Sfevest|
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.PART - 11
(Very short answer type questions)

2. Answer the following questions : | 2x4=8

(@

- (b)

©

(d)

Let G = {xecz x* =1}. Show that G is
an abelian group with respect to the
multlphcatlon of complex numbers. .
@ G = {xeq : x* = 1}| (e @ oA
YR 79 AATE G GBI FARMEE 7K |
“Union of two subgroups is again a

subgroup.” Establish by an example that the
above statement is false.

aﬁw«wwwﬁwaﬁa&ﬁ
WO

51 St P ST Bl oy 2

Show that in an integral domam the
cancellation laws hold.

TRl (T Bt S}eficPiy qiFe ol eiferm AB1

IfAis a'2><.2 matrix and A = adjA, then show

that A is of the form A= (g g)

11/3(Sem 2) MAT ~ (3) [Turn over




afi A @B 2x2 (NG W AT A = adjA, .
m‘uﬁﬁﬁcﬂA%g E)Wi’al'

PART — III
(Short answer type questions)

3. " Answer any three' questions : 5x3=15

oo R ol ot e Tew i ¢

4.. (@) Show that the order of a subgroup of a finite
group G is a divisor of the order of the group.

or4El (3 ¥ H Bt 3P R G T Topi 2,
- (SR O(H), O(G) I Teois ]

(b) Show that the set ’of all evén permutations
onS=4{1,23,..,n} i_s a subgroup ofthé‘
‘permutatlon group S | ' '

o @ S = {1, 2, 3, .r N} I TA ROPR
RSB Regir KT snaﬁﬂﬂwz’al

(c) Let G be a group and a € G. Let f : GG
be given by f(x) = axa™ for every xeG, Then
“show that f is an isqmorphism. o

Wi’ﬁG@meaeGlﬂQﬁf
GG 3 grm fa @2 ¢ flx) = axa’,
Vxchw@cafaﬁmvmml
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(d) Prove that the set Z[i] = {a + b1 :a, beZ}
is a ring under the ‘usual addition and
multiplication of complex numbers.

o Q@ e Y[ QY AF T
AATE AR Z[i] = {a + bi : a, beZ} &I
TR A FE| S |

) If A and B are two non-singular square.
matrices’ of the same order, then show that
(AB)'=B-'A-.

T A 9% B O0F AR I AT [ o0F
A, B i =1, (oWRE @ @ (AB)“—
, B"A‘I )
| PART - IV |
'Answ'er either (a) and (b) or (c) and (d) from each
of the following questions : A  10x3=30

oo fal SMERT =W (2) W (b) ﬂi’lﬁ (c) T
(d)T Tex fml ¢

4, (a) A non-empty subset H of a group G is a
subgroup of G if and only if ab” € H for
every a, beH. Prove this. - 5
2 N @Y G T RS ToioreafS H A
Bolew T TR A trfﬁ‘c{ ab"eH Va, beH
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(b) Let'G = {-1, 1}, which is a group under |
multlpllcatlon Let f Z - G be given by '

if niseven
f(n) { —1 if nis odd

Show that f is a onto homomorphism and
find ker £ ' 5

@ G={1,1} ﬁéﬁq‘mﬂw'dmmlw
© f:Z > G 3 oo il WS AT I (0D

ey |1 .ﬂﬁn‘{"‘ﬂﬂ
f(n)—{-l.ﬂﬁnwﬂiﬂ

Wﬂ@@f&ﬂﬁwww ker f €

ﬁ‘fﬂ Sall
(¢) Let G be a group and H < G, a, beG. Then

show that 5
@) aH. = Ho aeH
(ii) aH = bH & a'beH

R G Bt 7T 9% H < G a, beG eyt <1

(i) aH = He aeH
(ii) aH = bH & a'beH
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(d)

. (@

(b)

If R* is the multiplicative group of positive
real numbers, then show that (IR*, .)z(R, +)
5

M Rr= {xeR : x>0} =% R* 939 Acsirs

‘ﬂ%‘l @ AR ) ¢ R )

Deﬁne aring. IfR is a ring such that x> = x
for every xeR, then show that R is

- commutative. R 5

JoRR e ol | R @bt W TS x°= x, x€R,
(SR (7 @ R <ot FRcR o/ = |

Show that an integral domain need not be
a field. Also show that a ﬁmte integral
domain is a field. : 5

| “mmaﬁﬁvﬁﬁawﬁmmwml

©)

Wmﬂmmaﬁaﬁ@am@aﬁmml

Let F denote the set of all mappings, :R—R
such that f is continuous. Deﬁne D 5 ;

For f geF, (f+g) ) = f(x) + g),

(fg) () = fix).g(x), xeR

Show that <F,+,.> is a-cdmmutative ring with
unity.
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@ F @t £ : R>R sk womm szl

e +,. TS Al TR ST 79 TR
| (frg) =) + gX),

(fg) (0 = fx).g(x), xeR, f.geF
o @ (F, +,.) <t @3 (Tt R e fiom

@

6. (a)

()

wEl

Show that a ring R is W1thout zZero divisors
if and only if for a, b, ceR,ab—ac a %
0 imply b=c. 5

,mmkwaﬁﬂmﬁﬁaﬁﬂﬁw"

Mz a, b, ceR, ab =ac, a # 0 >b=¢

If A and B are square matrices of order n,
then show that adj(AB) = adjB. adjA. 5

I A 9is B To@E n MaR PR Giees
R, (R (TR @ adj(AB) = adJB ade

Find the rank of the matrix .

(111 -1
A1 23 4
A=13 45 2

By reducing it to Echelon form. 5.

Echelon SiFigS 2! aﬂ% @m@ QT

A3 ift Ffa =100
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|

(¢) Solve by matrix method : | ' | 5
CTers ~5f%T I LA 3 ¢
Ax+y+-z=6 |
X-y+tz=2

2Xx+y-z=1
(d) For the matrix A=B '_?5] verify that
o o A 2x2 .

Al A=A 5

a1 2 : |
A=[3 _s]m CTERFI A [adjA| . |A|=|A|*
Feptei FM| | | '
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