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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
o 2PICAINS Ted firay

fa) Find the order of i and -i in the
multiplicative group G={1, -11 —i},
where 1 =+/-1.
QIR Y G=(1, L4 -i}9 i F —iq
e Ay 331, 1'% i = /1.

(b) What is the order of the permutation
group A, the alternating group?
=™ 19 A, (alternating group)d @l
o 2
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(c)

(@)

(e)

(9)

8A/693

(2)

Cyclic groups are abelian. Is it true?

SE FREAN G |3 o 2

Give an example of a commutative ring
without unity.

9Bl T (AR FARMET R T
foar |

Define a homomorphism from a group
to another group.

91 YT o[ W B KA SRTOR e
faan |

Can the following two matrices be "('A
added? Justify your answer. -

SR @EFF P QN IR ARE? o
Teeq oo fam 1

1 2 3 6 4
A=|4 5 6|,B=(4 7
7 9 8 3 3

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

M A @ R (@eEE A, @ (e @
kAs e, 7' k <61 S i |
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PART—II
( Marks : 8)

2. Answer the following questions : 2x4=8

CEE eI CEROC R

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

b1 THEAE SIS (edl (@ o1 PR e
S 951 THPIRY 2 |

(b) Define cyclic group and give an example

of it.

e SRYE g Tl S WA @6l Swrzad fa |
(c) Find the order of the following

permutation :

woiq [APIeR T Sfere -

(1234567
2461735]

(d) 1f 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 f:G— G’ 9Bl @Il 7, (o038 (Sl
@ fley=e’, TS e W= e’ T G IF G’
OFF (T4 |
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PART—III
( Marks : 15)

3. Answer any three of the following questions :

5x3=15
oo fral 2R R e fofem Ty fi
(@) Define group. Prove that in a group G
(i) (a'l)’1 =a,Vae G, where a”! stands
for inverse of q;
(@) @' =b'al,vabed.
e Sgeal 71 | BT TRY G'S o9 I @ :
) @) l=a VaeG, T8 a™! TF a3 |
SfSTaT;
(i) @y'=b"'a’!,Va beG.

(b) Define centre of a group. Prove that

i fG.
centre of a group G1s a subgroup o
: & 1+4=5

1 e cFER e @ | @O R G v
Topig T o 01
(¢) Define the following :
wore fraared i
() A commutative ring
o1 TR
(i) A ring with unity
b1 GIF-T& T

~3A/e93 ( Continued )




(S)

(iii) A ring with zero divisors
BT ¥ -SraF JeTq

(iv) An integral domain
o1 ~efisF A8

(v) A field
G e

(d) Define orthogonal matrix. Prove that—

() an orthogonal matrix is non-
singular;

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

HAHS (o= e a0 | o4 F91 @—
(i) 951 FfES (AT SR,
(i) <61 FET Qe A4fSEm 96 Aifye

T |
(e) Find the inverse of the following matrix -
01 2
A=|1 2 3
311
T (NEPRON ReRe (e Ry
01 2
A=(1 2 3
3 1.1
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PART—IV
- ( Marks : 30)

Answer either (a) and (b) or (c) and (d) from each
of the following questions : 10x3=30

oS A eRPTER ORI (@) SR (b) SR () W (d) I T
R :

4. (@) Show that a non-empty subset H of
a group G is a subgroup of G, if and only
ifable H VabeH. 5

(R @ G W W% TPiefs H, G3
g T ®I, AW we R
able H, VabeH

(b) Prove that a subgroup H of a group G
is a normal .subgroup of G, if and only
ifoIx—le, VvV xeG. 5

mqﬂ@xﬂ%lﬁ@G?%‘meHﬁw
Topicd 7’3, I o Iz
xHx—l = H, vV xe G

(o IHisa subgroup of the group G, then
aH and bH are two cosets, then either
al =bHoraHNbH =¢. 5

I H, G TR 90 TPRY, (S8 qH Wi bH

i P W T, T PR wpicge wifie
aH:qu"a.HmbH‘—'-q),
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(d)

5. (aq)

(b)

(c)

(d)

8A/693

(7))

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 I G’ T ¥ T ¢: G —> G’ FRIOR
TeAned ke oW F9 @ ¢F ey

G kg9 P4 ToPiRT |

Prove that a ring R is commutative, if and
only if (@+b)? =a® +2ab+b*,Va beR. 4
ST 9 @ R G0 FIRMAEE 998 23, I o=
ez (a+ b)%=a’+2ab+b?, Va, be R.

In any ring R, prove that

& (I 9B W RS, 499 T @

(i) a0=0=0aq, VaeR

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

(i) (b—-c-a=b-a-c-a,Va b ceR
2+2+2=6

Prove that every field is an integral

domain. Is the converse true? Justify

your answer. 3+141=5

o A @ AfET oRax @B oficdi A1 |

T RIS o 7 o TR R

offSefm F41 1

Prove that a ring R is without zero
divisors, if and only if cancellation laws
hold in it. S
9Bl I R P STo 279, I S qficz 9o
RS cancellation law g 23 |
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‘ 6. (a)

\‘ (b)

(c)

(@)

8A—10*/693

(8)

For the matrix
. 11
A=(1 2 _3
2 -1 3
verify that A(adj A) = (adj A)A =|A| I3-
1 -1 1
A=|1 2 -3| (eRwoR II TI°H
2 -1 3
M1 A Afadj A) = (adj A)A =|A| I,.
If A is non-singular matrix, then show
thatadj-adj A =|A[*2.A.
I A b1 TR eE =, (98 G &
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

6

3 2 3 2+3=5

@1 GerwI @I @ ) Geew
1 1 -1 :

A=|2 -3 4l|3fREFNI
3 2 3

Solve by matrix method :
T I&fod TR T 41

x+y+z=4
2x-y+3z=1
3x+2y-z=1

‘ * % %
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