3 (Sem-2) MAT

2032

MATHEMATICS \/

( General )

- { Abstract Algebry and Matrices )

Full Maryis - 60

Time : 2%, hours

The figures in the margin indicate full marks
for the questions

Answer either in Engjish or in Assamese

PART—I
( Objective-type )

1. Answer the following questions :

1x7=7
wore Tyl 2@ Ted T4 :

(@) Find the order of o and w? in .
multiplicative  group G={], g, 02},
where ® is cube root of unity,

QAT WA G={1, 0, 02} ¢ WF 23
e Bt <1, TS 0 XA TR @ 7 |
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(b)

(c)

(d)

(e)

(2)

If H is a subgroup of a finite group G,

where O(G)=20 and O(H) =4, then find
the number of distinct right (left) cosets
of H in G.

™ H, <61 AT I G-7 TPRY =W, T9
0(G)=20 W OH) =4, (33 G© HI A
Gl (@8) viz-7igafod =0 fefy < |

What is the icéentity element of the
<o

quotient group N

Eﬂwmﬂ%am@s@%?

Give an example of a commutative ring
with unity.

B TR GEIRITC T Szl A |

If A is a singular matrix of order 3, then
Afadj A) =?
I A b worE e WeAfen (ew =/, oE
Afadj A) =?

() For what value of K, the matrix
A= 2 K has No inverse?
2 5
: 2
K3 & @ I3 s A=(2 Ié]?{
AfSzan AP 7
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(3)

(g) The rank of a matrix is r. What is the
rank of its transpose matrix?

G5l (Tema (@16 r. T THEES CleaT=oN
I & 2

PART—II
( Very short answer-type )

2. Answer the following questions : 2x4=8
©oTS 7l epe Teq 4

(a) Define a homomorphism and an
isomorphism from a group to another s J
group.
@Bl IR o[ O Q6T RECE SISl HiE N
FmeromE Jge o |

(b) Define a ring.
a9 TR T

(c) If R is a commutative ring, prove that ' 1‘ ‘
@+ B2 =g +2ab+b%, Y a beER 1%
| R 9b1 wuRfcen om 276, a9 9 & It

(til'i-b]2 =a2+2ab+b2, YV a beR

(d) Give an example to show that the
product of two non-zero matrices may
be a zero matrix.

TURRE WAl (rqSdl @ O S GRS
ATFS BT Xy (e 29 A |

i
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(4)

PART—III
( Short answer-type )

3. Answer any three questions : 5x3=15
i e et 2pm Teg w4

(@) Define a group. Prove that in a group G,
identity element is unique and inverse
of each ae G is unique. 1+2+2=5
9 i@l fFH1 | AW T @ AW G 9§ FReers
= Sfasm = 4Rl (9 ae G 7 afsEm
HRew |

(b) Define a cyclic group. Prove that every
cyclic group is Abelian. Show that the
multiplicative group {1, -1, i, —-i} is
cyclic. Write down the generators gf this
cyclic group. 1+2+1+1=5
LG e S O o T o e B 0
BER RY A | S @ @U@ kg
{1, -1, i, —i} <5 51 G | G2 5@ FRIBEF
TR fordl |

() The operations ® and © are defined on
the set Z of integers by

a®b=q+b-1, a®b=a+b-ab, Ya beZ
Show that (Z, ®, @) is a ring. 5
G gy RO Z O AT @ WF © 9 R
QT fra =R

a®b=a+b-1, aOb=a+b-ab, VabeZ
CYSA @ (Z, @, ©) 95! T=7 |
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(S)

(d) Prove that a square matrix can be
uniquely expressed as the sum of a
symmetric and a skew-symmetric matrix. 5
o T4 (@ AT 9of (NoreHe FASAScd bl
i o 9ol e e Gl @eee
31 2 FRa A1 |

(e) For the matrices

3 -4
1 L)
A=l ANEERE
1 3 4
0,
verify that (AB)’=B’A". : 5
31’ = DRSNS
B 1 e e e
2y 0
(e BT A1 oo 391 @ (AB) = B'A”.
PART—IV

Answer either (@) and (b) or (c) and (d) from each of

the following questions :

o ARSTH! AE 2@l (q) @ (b) T () FE () I Tag

<Pl ;

aN(a) "Prove, Mthat Rithe “intersection of two

subgroups of a group is a subgroup of
the group. Give an example to show that
the union of two subgroups is not a
subgroup. 3+2=5
NI T G CRIGA] TREA PO SR (T GR
SRECBE BT TopRY | 9Ol SRR TS (S
T W51 BopiRea e S BT TopRY A |
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(6 )

(b) State and prove Lagrange’s theorem on
order of a subgroup of a finite group.
1+4=5
BT T T SRR (e Sy =Tlee
ACHCOR T S 2arer for | :
(c) Define a normal subgroup of a group.
Prove that g subgroup N of a group G is
4 normal subgroup if and only if
gxg"leN, VgeGand ¥ xe N. 1+55¢6

RTT =1 Sopiged W@ W3 | asey = @ g
G 91 TopRY N WH T0fA Topiky 'y 1
IR i‘agxg_IVENJVQEGWVxE N.

(d) Define a quotient group. Prove that every
quotient group of an Abelian group is

Abelian. 2+2=4
R B K B I R T b G .
R 2ifSChl S1eIEe KGR GCaAy |

S. (@ Prove that in any ring R
() a0=0=0a, V acR
(i) a-b)=(-a)b=-ab, Va, be R 2+2=4
R @ e R = 909 299 T @
) a0=0=0a, VY acR
(i) al-b) =(-a)p=-ab, Va, be R

(b) Prove that a non-zero finite integral

domain is a field. : - 6
HAT T @ GBI ST T oeficB ag qy
CF | :
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(78))

(c) Define : : 1x5=5
() a commutative ring
(ii) a ring with unity
(iii) a ring with zero divisor
(iv) an integral domain
(v) a field
szl foa
(i) < TR =
(i) 96 9FTE =
(iii) D1 SIS o
(iv) <1 s 17
(v) 9ol cwa
(d) Prove that every field is an integral
domain. Is the converse true? Justify
your answer. 3+ 1 es

o T @ efechl cFER @b RS g
2 RefRiectl o ? (O TS Yoy

GICHERIN
6. (a) For the matrix
Ctin el | 1
e | 150 458
MRS
verify that AfadjA) = (@djA)A =|A|I;. 6
| g1 1
Auliptarisg
BRI O

(oo™ aed o 991 @
AladjA) = @djA)A = |A|l3
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