3 (Sem—2) MAT

2013

MATHEMATICS
( General )

( Abstract Algebra and Matrices )
Full Marks : 60

Time : 2% hours

The figures in the margin indicate full marks
for the questions

Answer either in English or in Assamese

PART—I
( Objective-type )

1. Answer the following questions . 1x7=7
oS il A Bed 4

(a) Define order of an element of a group.

51 e et @OE CNeEE e Fea & |

(b) Give an example of a cyclic group of
order 4.
4 (TENFR HER AR 9O Trrzae T |
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(2)

() Find the cycles of the following
Pe€rmutation :

O fiql RTChE SerAd e <

IREORISREIS G -~
f=(3645172

(d) Give an example of a commutative ring
Withoyut unity.

aﬁm@aﬁ%mﬁﬁzww%wqﬁml

(e) What is the rank of a null matrix?
R e @b coifp R 2

() When two matrices are said to be
conformaple for multiplication?

ﬁ@ﬁm@m?ﬁﬁmgﬁ{%m
237 .

(9) When g System of linear homogeneous

€quation has gn infinite number of
solutiong? :

B G e AW oo W
T PR cofrar 2 9
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(3)

PART—II
( Very short answer-type )

2. Answer the following questions : 2x4=8
oS 7l 2 Tes S '

(a) Define right coset énd left coset of a
subgroup of a group.

GO A TR GTl W A8 REfed I
o 1

(b) If f:G— G’ is a homomorphism, prove
that f(e)=e’, where e and e’ are the
identity elements of the groups G and G’
respectively.

f:G—> G @b @IS TCE, A9 ¥ @
fley=e’, TT e HF e’ IAFH ¥ G FF G’
'q GFF (1 |

(c) If G is a group, then prove that
@) !=blal,va beG
G b1 39 B¢, A9 9@ &
@) !=blal,vabeG

(d) Define a symmetric and a skew-
symmetric matrix.

Efie e [Eg-T9ie (eerwy e &1
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(4)

PART—III

( Short answer-type )
3. Answer any three questions : S5x3=15

[RESCIR S P S —

(@) An operation « is defined on the set Z of
integers by

a*b=a+b+1,VabelZ
Show that (Z, *) is an Abelian group.
W@H\Wﬁvqﬁzmmﬁf‘@m’vaﬁ@
kﬂmﬁ?ﬂw

a*b=a+b+1,VabelZ
(S @ (Z, +) b1 argaiy 79 |

(b) For elements a, bin a group G, prove that
the equation ax = b has unique solution
in G.
RN G I a b (5@ 17, 499 F91 & ax=b
TR G © SRS e CoIrl T |

(c) If A and B are two invertible matrices of
same order, then prove that AB is a non-
singular matrix and (4B)~! =BA7L.

A"“WB@T GF W@ AR e
20, WqW@ABaﬁWﬁWW
(AB)™! =p-14-1
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( S)

(d) 1f A is an n-square matrix, show that
ladj Al= A" %

A @Bl n3l qeew 2o, RS &
ladj Al = A" 7. A

(e) Find the rank of the matrix AB, where

=il =l Sl 1 1 =1
A= 6] 2 6 |, B=|2 -3 4
S 110] 5 3 -2 3

AB (Te(oR (@i fefa 41, 3’ -

-1 -2 -1) TR

AL G e Gl 2l Al

SURTOSG S 2lS
PART—IV

Answer either (a) and (b) or (c) and (d) from each of
the following questions :
weq 2AfSCE! o AT (@) SE (b) HIH () S (d)3 Taq
4l : A

4. (a) Define a subgroup of a group. Show that

a non-empty subset H of a group G is a
subgroup of G if and only if

ab"'l = H,Va,be 15k ~ 1+5=6

AEq TR @ e ) s @ GO
s SopRafe H, G 9 @61 TopRY 29 3 SF
s ab~ € H,V a, be H.
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( 6)

(b) If H is a subgroup of a group G, Prove
that Ha=H < ae H,Vae G.

4
I G I H &1 B PRy 20, oW T
Ha=H < ae H,Vae G.

(c) Prove that every quotient group of ,
cyclic group is cyclic. 5
AT T @G1 5 IR ARCH IR gy
B&I |

(d) Define kernel of a homomorphism
0:G—>'G',. where G and G’ are two
8roups. Prove that kernel of ¢ is a norma]
Subgroup of G. l+4=5
G SF G KA R, ¢: G - G SR
AR F8 7l | ot 941 @ 0.9 TR G AREq
53 Sopreey |

S. (@) Let M:{(a b]'a,b,c,deZ}. Show
c d L

that M forms a ring under matrix
gdchtmn and multiplication but not an
Integral domain. S+1=6

91 2 M={(: lea,b,c,dEZ}. ey eqr
M Qs @ = 779 2w Ao
61 ST 5 7 for B b <o A1

Al13—4000/1215 ( Continued )



(7))

(b) Prove that in a ring R—
() (-ad(=b=abVabeR;
(i) alb-c=ab-ac,Va b ceR. 2+2=4
R GIc 9578 R < ACA, 219 541 — Al
() (-a(-b=abVabeR, )
(ii) alb-c=ab-ac,Vab ceR.

{c) Let R be a ring with unity such that
(xy)2 = x2y2, V x, ye R. Show that R is a
commutative ring. 5
g1 ZF R @O GIPR oW IO
)? =x%y?, Vx, ye R (yea @ R ol
SR o

(d) Prove that a commutative ring R is an
integral domain if and only if
ab=ac=b=cVabceR(a#*0) 5
oI P41 (@ @B FERMCHT I R 961 ARSI
13, Al = e
ab=ac=>‘b=c,‘da, b, ce R (a+0)

6. (a) If A and B are two n-square matrices,
show that
adj (AB) = (adj B) (adj A) 5
A S B! n-3of (qere 20, (s &
adj (AB) = (adj B) (adj A)
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(8)

e

&

(b) Express the following matrix A as the
sum of .a symmetric and a
skew-symmg ¢1iC matrix : : 5

e il Qg™ A T 90 e == 9ol
m-ﬂﬂﬁ@wwﬂwﬁﬁmww:
1 St
A 3= 6

i | S g |

(c) For the mg¢rix
-2 ]
A= oJp— L
IS S2 N0
find A~!, _
-2 187
@A =| 0 -1 1|33 A fRefy
0

901

(d) Solve by ymatrix method :
(e e fod ARTS ST B0
xX+y+4z=6
3x+2y—22:9 E
5x+y+2z=13

e
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