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MATHEMATICS
( General )

( Abstract Algebra and Matrices )

Full Marks : 60

Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer either in English or in Assamese

PART—I
( Marks:7)

1. Answer the following questions : 1x7=7
ToR 2CIRY B e

(@) Find the order of i and -i in the
multiplicative group G={L -1 -i},
where i=+-1.

QNRTR WY G={, -1 4 -i}® i TF —i
e s w91, 9 i = V-1

(b} What is the order of the permutation
group A, the alternating group?
Rt g A, (alternating group)d &l
[SRick:
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(c)

(d

(e)

(9
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(2)

(3)
Cyclic groups are abelian. Is it true? PART—II
TR AR A | X IO ? ( Marks : 8)
Give an example of a commutative ring 2. Answer the following questions :
without unity. ©oq 2PICATd bag fa

GG 9T AR FTRRFCE TR SWad
faan (a)

Define a homomorphism from a group

to another group.

Bl T o[ HF @B TR ISR I

e ‘ (b)

Can the following two matrices be
added? Justify your answer.

w® @oFE P @ IR ARE? oER ()
Tet3 Iyl fn | '

1 23 6 4
A=|4 5 6|,B=|4 7
7 9 8 3 3

If A is a symmetric matrix, then show (d)
that kA is also symmetric, where k is
a scalar.

M A o1 TS (T W, (B (ST A
KkAS SRS, X' k b1 St T |
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Give an example to show that the union
of two subgroups is not a subgroup.
b1 SRR FAS (TYSA @ T TP o
I <01 SoPIRY W= |

Define cyclic group and give an example
of it.

&N RS Ve T o XuE @1 BRrad

Find the order of the following
permutation :

ok RPIoR e Sferea :

st 234567
2461735

If f:G— G’ is a homomorphism, then
show that f(e) =e’, where e and e’ are
the identities of G and G’ respectively.

MW f:G o G G T T, (ST (TS

@A fley=€e’, TS e 9IF e’ T G TF G'3
9FF (N |
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(4)

PART—III
( Marks : 15)

3. Answer any three of the following questions :

5x3=15
o firll 2prcard R e fofbr e faan
(a) Define group. Prove that in a group G

) (@!)! =a Vae G, where a~! stands
for inverse of g
(i) @b =b"la’!, Vva beG.
R e fEn | 9B G G o I A
) @YY '=a VaeG, TS a! ¥4 a3
AfSTe;
(i) @b =bla’l, Va beG.
(b) Define centre of a group. Prove that

centre of a group G is a subgroup of G.
1+4=5

9B R (FHI K i@ 1 @6 WA GI 7
o1 el et 10
{¢) Define the following :
TeTe fHAAR] e
i) A commutative ring
<61 T 5
i) A ring with unity
b1 9F$-T& T
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(S)

(iii) A ring with zero divisors
51 X-SEF o

(iv) An integral domain
b1 4 T

(v) A field
o1 v

(d) Define orthogonal matrix. Prove that—

() an orthogonal matrix is non-
singular;

fi} the inverse of an orthogonal matrix
is orthogonal.

aEe = 58 T | o +41 (—
0 QWW@WW;
fi) <o =FF AoFwq Afram B AEE

T |
(e) Find the inverse of the following matrix :
012
A=|1 2 3
311
T (e eoR ReRIe ders AT 1
012
A={1 2 3
311
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(6)

PART—IV
( Marks : 30)

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

of the following questions :

10x3=30

w1 fiAl SRR R (a) S () WA (c) F ()T TR

fam -

4. (a)

(b)

(c)

8A/693

5. (a)
Show that a non-empty subset H of
a group G is a subgroup of G, if and only
ifab'e H, VYaq be H. 5
M| A G W/ SRe TP® H, G
@ TP xR, W oWR
able H, Va be H.

(b)

Prove that a subgroup H of a group G
is a normal subgroup of G, if and only
ifxHx' =H, VxeG. 5

T FM A OB N GI ©PRE H
Topice 7'q, T rE b (e
xHx'1=H, Vxedq.

()

If H is a subgroup of the group G, then

aH and bH are two cosets, then either
aH=bHoraHNbH =¢. 5
It H, G I 961 Topicd, (S8 aH ¢ bH
IRl [ W WE, 7= PRe wrRye Wit

aH = bH T aH N bH = ¢.

(d)
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(7)

(d) Define Kernel of a homomorphism

$:G—> G, where G and G’ are two
groups. Prove that Kernel of ¢is a normal
subgroup of G. 1+4=5
G 9F G’ Tl 7Y T ¢: G — G’ FHIOR
TOIRR R g oWt F A 93 AT

G ISR fPeq Bopigw |

Prove that a ring Ris commutative, if and
onlyif(@a+h? =a? +2ab+b%, Va beR. 4

AT F9 @ R 96! FIRMAT 3919 2], I W
Mz (@ +bH)2=a?+2ab+ b2, Va, be R.

In any ring R, prove that

R @1 @1 77 RS, amiq 31 @

i) a0=0=0a, Yae R

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

{iii) (b—-c-a=b-a-c-aq,Va bceR

2+2+2=6

Prove that every field is an integral
domain. Is the converse true? Justify
your answer. 3+1+1=5
o T @ ARG cvay B Sy B
TR ReRed oA 7 (OR Ta PRYT
el 41 |

Prove that a ring R is without zero

divisors, if and only if cancellation laws
hold in it. S

<81 o R P O T, W O IR
RS cancellation law fig =0 |
{ Turn Over )




(8)

6. {a) For the matrix

1 1 1
A=|1 2 -3
2 -1 3
verify that A (adj A) = (adj A)JA =|A|I3. 6
1 1 1
A=|1 2 -3| (=owoER AR SONE
2 -1 3

91 A Aladj Al = (adj A)A =]A|I5.

(b) If A is non-singular matrix, then show
that adj-adj A =|A[""2-A. 4
I A GO SRR (T W, (906 (TS
adj-adj A =|A[*"2.A.

(¢} Define the rank of a matrix. Find the
rank of the matrix

1 1 -1
A=|2 -3 4
3 2 3 2+3=5
g1 TR @i T i (e
1 1 <1
A=|2 -3 4l|3cf Rz
3 -2 3
(d) Solve by matrix method : 5
N Ao TS AN T4
xX+y+z=4
2x-y+3z=1
3x+2y~z=1
* Kk
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