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. The figures in the margin jndicate full marks
for the questjons.

Answer either in English or in Ass;amese.
Te TRE W e SR
PART - |
(Objective type questions)
1. Answer the following questions : L=
wero il e Oes firgy o
(a) Give an example of 3 pon-abelian group.
o] PR TR eyl Tl |
(b) Give an example of & ring which is not a
~ field.
TRl T GBI IRy frmi R BT O R |
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(c) Let G be a groﬁp and aeG. Show that
(== a
G @51 7 OF ae G RE (e (3 (@a')'=a
" (d) Write true or false :
« A Boolean ring is commutative.”
oo I 9T (gl B 2
“ofemmm JeT €O FEEGE

(e) Find the rank of the matrix :
wo@ TGP0 (I et ¢

Tl oo 1
R s (ST
R I 7 EEE W) S,

(f)' Let A be a square matrix of order nand A
exists. Then what is the rank of A ?

A 7 n TR 9 Gt =@ o A e =,
ez E A I @ &F 292

(g) IfD =diag (d, d,, ..., d ). Where d, d, ...
d =0, then find D', _ 1
i D = disg (d,, d, ..., d) TF d,, d, ...
d # 0, CSERGT D Sferedl |
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 PART-TI
(Very short answer type questions)

2. Answer the follbwing qﬁestions : © 2x4=8
OIS AHRINE Tex By ¢ |

(a)

(b)

- (9

Let G = {xez : x* = 1}. Show that G is
an abelian group with respect to the

_multiplication of complex numbers.

@G = {xez : x* =1} eq @ woat
Y ﬁqmﬂweqﬁwﬁﬁmﬂ‘ﬂl

“Umon of two subgroups is again a

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

aﬁm@%mwwﬁﬁﬁ{ﬁﬁ%’m
i) .

“Bt BovRER ﬁaw St Bt BT T

Show that in an integral domain the

- cancellation laws hold.

().

4R R <t ﬁcﬁaa‘ﬁamgsﬁﬁﬁm <TG |
If A is a 2x2 matrix and A = adjA, then show

that A is of the form A=(3 g)
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" W A G 2x2 @fFH W WE A = adjA,

(SR 2o A @ A=(f‘, g) SRR 24|

PART - III
* (Short answer type questions)

3. Answer any three qliestions : 5x3=15

oo’ R I SR ey Beg ol ¢

(2) Show that the order of a subgroup of a finite
group G is a divisor of the order of the group.
O3 @ T H <51 550w 79 G T Sopiew =W,
(SR O(H), O(G) I Beoiv 79|

(b) Show that the set of all even permutations'~
onS={1,2,3,..,n}isa subgroup of the
permutation group S,

R AS={1,2,3,..,n} I LAROpPR
- AR RUMT R S g Som 1 - #

. (c) Let Gbe a group and a € G. Let f : GG
be given byl f(x) = axa™! for every X€G. Then
show that f is an isomorphism.

YA TAG G I NF a e Gl R o £
GG ¥ 9 fa Tz ¢ fix) = axa,
VxeG M4 @ f 9o Ao 2|

11/3Sem 2) MAT  (4)




e ————

B

(d) Prove that the set Z[i] = {a + bi : a, beZ}
is a ring under the usual addition and
multiplication of complex numbers.

T W @ wfoe YR Q@A AF AT
AT 7S Z[i] = {a+ bi:a beZ} @B
TR 49 |

(e) If A and B are two non-singular sq'uare‘
matrices of the same order, then show that
(AB)'=B-1A-1. |
3 A S B @ e T W@W
A, B e @, comRe o @ (AB)'=
B-A-.

i PART - IV
Answer either (a) and (®)- or () and (d) from each
of the following questions : - 10x3=30

Wﬁmm«m(a)m(b)a{m(c)m

" (d)F Tex T e

4. (a) A non-empty subset H of a gl'OUP Gisa
subgroup of G if and only if ab™ € H for
. every a, beH. Prove this. 5

2Bl T (T G 1 SR TS H ARIOR
BoPKY 29 ¥ W g ab €H, Va. beH
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(b)

Let G = {-1, 1}, which is a group under
multiplication. Let f : Z - G be given by

_J1 ifniseven
f(n)'"{—l if n is odd

Show that f is a onto homomorphism and

find ker f. o 5

@ G = {1, 1} R ofa SITF <1 3 | o
f:Z - G e il Wi RE@I@ T (2% 3

11 Wngwzm
f(n) = { -1 MW n SR

qumfmwwm ker f 8.

ffa =

Let G be a group and H < G 2, beG. Then
show that | 5

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

Q&G GBI AW HE H < G, a, beG oW 331
.@ . !
(i) aH = H& aeH

(ii) aH = bH < a'beH

11/3(Sem 2) MAT ©)

v/




(d) If R*'is the multiplicative group of positive
‘real numbers, then show that (R*, )z (R, +)
. ' . 5 :
WM R*= {xeR : x>0} =% R* 915«1 AT
- B} Feq| cwmcrr(lR* NER(’EED!

. 5. . (a) Define a ring. If R is a ring such that x* = x
for every xeR, then show that R is
commutative. o 5

TS R ot | R Bl <@ 36 x°= X, X€R,
COTRTA (Yt (@ R @it wRiNeE o A

(b) Show that an mtegral domain need not l::
a field. Also show that a finite mtegl‘5
domain is a field. oo
@ maﬁﬁcﬁﬁa@aﬁmw vnza:
T RN (T I i TG ‘ﬂf’“ SRR

(c) Let F denote the set of all mappings f-ﬂz—ﬁf
such that f is continuous. Define : o

For f, geF, (frg) (x) = f(x) + 800
(fg) ) = f(x).g(*) x€R

Show that <F,+, > is a commutative ring with
. unity. | |
C ver
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(d)

6. (a)

(b

gl F Bt £: R>R ¥t wemmiet el

e +,. ©TS Al W KERE I (TR

(frg) ®)=fx) + g(x),
(fg) ® = f(x)-g(x), xeR, f.geF

_m@(F,+,.)a%tm ciner R TRfeE

FeH |

Show that a ring R is without zero divisors-
lfandonlylffora b, ¢ eR, ab—ac,a;t
0 imply b=c. 5

7431 (T R Jo1 1 ) ©IeFREN T I iF -

Tfcz a, b, ceR, ab = ac, a # 0 Sb=c

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

afi A % B BSGR n iaw R cRe
7q, (SR 1 (T/ adJ(AB) = adjB. adJA

Find the rank of the matnx

11;—1
1123 4
A= 13 45 2

by . reducing it to Echelon form. 5

Echelon SFIRS 230 37 TARIE (o
A3 @it FfF =11
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(©) Solve by matrix method: 5
S
X+ty+z=6
X—-y+z=2"
2x+y-z=1 |
(d) For the matrix A =[§ _25]  verify that

oAl l-laP ;

| | 2
A= [:14» _25] CeRewa N JadiA| - |A]=|A]
2x2
et A |

. *(9) 00
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