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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

ol 2T Bl faay

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

QIR g G={,-11-i}® i o -9
Tense B 41, ' i = V- 1.

(b) What is the order of the permutation
group A, the alternating group?

R¥IPT SIW A, (alternating group)3 Tl
2
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(2)

{c) Cyclic groups are abelian. Is it true?
SEN IRICEI ATIAT | ' T ?

(d) Give an example of a commutative ring
without unity. '

91 e AR TIRFAGE IS T
faam

(e) Define a homomorphism from a group
to another group.

@B1 REY /1 S 9B I FROR g
faam 1

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

R @eFw P @ IR AMRE? omR
ven e

123 6 4
A=|4 5 6|,B=[4 7
79 8 33

(g fAisa symmetric matrix, then show
that kA is also symmetric, where k is
a scalar.
I A GO AT TFE W, (OB (ST @
kAS TR, TS k b1 < A1
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2. Answer the following questions :

(3)

PART—II
(Marks:8)

o ANERY e fum

(a)

(b)

(c)

(d)

8A/693

Give an example to show that the union
of two subgroups is not a subgroup.

BT TR SRS (RIS @ o1 PRI e
S BT TR A |

Define cyclic group and give an example
of it.

SE I TR A O TR o1 St |

Find the order of the following
permutation :

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.

M G- G G SIS W, (B (TS

@ fley=e’, TS e UF ¢’ FA G AF G’
G T |
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(4)

PART—III
(Marks : 15)

3. Answer any three of the following questions :

T il s R e R S s o
(a) Define group. Prove that in a group G
i) @) =a Vae G, where a! stands
for inverse of a;
(@) @y '=bla!,vabed.
T K] 441 1| B W GS AN T4 @
(i) '(Cl'l)'l =a, VaeG, 9 a! 39 g3
gfecem;
i) @y =b'a’!, vabea.
(b) Define centre of a group. Prove that

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

G5 REF (@FFI KR ;| 9B W G @
oY el &AM F0

(c) Define the following :
i) firacarRa i fwn
(i) A commutative ring
b1 SR =
(ii) A ring with unity
9Bl 4FF-T& T
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@

(e)

8A/693

(8)

(iii) A ring with zero divisors
b1 *[-SIEF e

(iv) An integral domain
oB1 P FB

(v) A field
9B ¢

Define orthogonal matrix. Prove that—

() an orthogonal matrix is non-
singular;

(i) the inverse of an orthogonal matrix
is orthogonal.

WWWWI&W‘IW@—
(i) @B T MeeT TR,

(i) B AEF Merewy aAfdcemn B AT
T |

Find the inverse of the following matrix :

01 2
A=|1 2 3
31 1

R (NeRoR Refie cees et 31 :
01 2
A=|1 2 3
31 1
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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
f\;@ﬁm PPTTR *[l (a) SF (b) §RT (¢) T (d) I T

4. (@) Show that a non-empty subset H of
a group G is a subgroup of G, if and only
ifab'e H, Va be H. 5

(ST @ G W WRe TpRf® H, GI
@ Tpw I, W oW IR
ab"leH, Vabe H.

(b) Prove that a subgroup H of a group G
is a normal subgroup of G, if and only
if xHx! =H, ¥ xe G. 5

oA 9 @ 9Bl AW GT Ty H s
TPIY 73, T e Mz
xHx ! =H, VxeG.

(c) If H is a subgroup of the group G, then
aH and bH are two cosets, then either
aH=bHoraHNnbH=¢. 5
I H, G XI 91 TP, (5@ aH W bH

TR T W M, T PRt wrige Wi
aH =bH I aH N bH = §.
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(7)

(d) Define Kernel of a homomorphism

5. (a)

(b)

()

(d)

8A/693

¢:G— G, where G and G’ are two
groups. Prove that Kernel of ¢is a normal
subgroup of G. 1+4=5
G S® G’ Pl 7Y T ¢: G — G’ TFIoR
TR R fim ) oW @ 6 JART

G T 3 TopTy |

Prove that a ring Ris commutative, if and
only if @+b)? =a® +2ab+b%,Va beR. 4

o919 91 (@ R 961 FTIRFAGE 90 2], It 9%
‘lﬁfi(q+b)2=a2+2ab+b2, Va, beR

In any ring R, prove that

R @I 951 W RS, o9 IO @

() a0=0=0a, VaeR

(i) a(-b)=(-aqb=-ab, Va be R

(i) (b-0d-a=b-a-c-aq,Va b ceR
. 2+2+2=6

Prove that every field is an integral

domain. Is the converse true? Justify

your answer. ' 3+1+1=5

oM TN @ A oy B PN A
TR Rt Torm 7 omR e T

&AfSom 31 1

Prove that a ring R 'is without zero
divisors, if and only if cancellation laws

hold in it. ‘ S
51 3o R = e 23, o Tk W
R cancellation law /& - |
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(8)

6. (a) For the matrice
1

1 1
A =1 2 -3
2 -1 3
verify that A(acdj A) = (adj A)A =|A| I;. 6
1 1 1
A=|1 2 -3 | (°FFOR IT oA
2 -1 3
1 AT Aladj A) =(adj A)A =|A|I;.
(b) If A is non-singular matrix, then show
that adj-adj A == |A[""2.A. 4
M A b1 STHRTARY TTFF W, (9B (S T
adj-adj A=[A]* "2.A.
(¢) Define the rani< of a matrix. Find the
rank of the maty-ix

1 1 -1
A=]2 -3 4
3 -2 3 2+3=5
e B [ o S 1 - S | e -
1 1 -1
A=|2 -3 4|4 i Qg 1)
3 -2 3
(d) Solve by matrix yziethod : 5
e afoq FYY<D S FT :
x+y+ z=4
2x-y+3 z=1
3x+2y~ z=1
*w X
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