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( General )
( Abstract Algebra and Matrices )

, Full Marks : 60

Time : 2% hours

The figures in the margin indicate Jull marks
for the questions

Answer either in English or in Assamese

PART—]
( Objective-type )

1. Answer the following questions : 1x7=7
@S [T epearee Teq 41
(¢) Define order of an element of a group.

901 FRYq (o1 GO (AT Fewa Bl |

(b) Give an example of a cyclic group of
order 4.

4 CTEET S 1Y B Sareee o |
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(2)

ne1did spsliod iniit
{16 i34 SPond L

pnsidOcpiCrind ‘the cycles of the following
Meeef (Upermutation :

et gl RATeeE bercars ey w4

RAEoRs- 4 5 6 7
f"3645172

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

bl G (TR AR TR Surgae oy |

(e) What is the rank of a null matrix?

e (e 9bF @I e 2

(ff/’ When two matrices are sajq et 18
conformable for multiplication? Z
T CNeewe (Roul /R o
2?7 ™

(g9 When a system of linear homogeneous

equation has an infinite numbper of
solutions?

B AT TS AAI ANR T srae
I ST ¢ T 2
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(3)

PART—II
( Very short answer-type )

2. Answer the following questions : 2x4=8
@S ereaE e 4

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

9Bl T TR Gl WE AE ADRIST AR
foram

(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 9U SRSl TE, A9 99 @
fley=¢e', TS e IF e’ IVFE T7 G JqF G
RGeS il

(c) If G is a group, then prove that
@) '=blal,vabeq
G b1 7Y 2°¢E, AN T @

@) ' =blalva beG

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

T W Reg-Taiie (erese e B |
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3. Answer any three questions :

(4)

PART—III
( Short answer-type )

ﬁm%ﬁﬁm%w:

(@)

(b)

()

A13—4000/1215

An operation * is defined on the set Z of
integers by

a*b=a+b+1,VabecZ
Show that (Z, ) is an Abelian group.
WY RN RS Z S <1 AfF « 7 ey
GrAea Tl =R

a*b=a+b+1,V.qbeZ
G4 Sa @ (Z; +) BT QTR 7Y |

For elements a, b in a group G, proye tﬁa '
the equation ax = b has unique solution
in G.

g9 G 9 q, b (T AT, BT T ax=p
AN G © SRS T Cofrer 77y |

If A and B are two invertible matrices of
same order, then prove that AB is a non-
singular matrix and (AB)™! =B-14-1

A 9% B P O TAR @ e
T, o P @ AB G5l ST (e e
(AB)"!=B7la7l.

Sx3=15
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(S)

(d) If A is an n-square matrix, show that
ladj Al=]A[" "
A @b nf (R e, e
ladj Al = A" 7.

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

=1 =2 =1 1 1. =i
A=| & 12 6 FIB=lIZ2W="CE

5 10 5 3 -2 3

AB (TeeorR (@b ey 1, 3's

= 1 T ES

A=l"6 12" 6 | B MEU

5 10 5 8" ZoNela
PART—IV

swer either (a) and (b) or (c) and (d) from each of
£he following questions :
e AfSCHl 2R Sl (a) SF (b) FRT (c) WF (d)F ST
Al
4. (@) 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
able H Vabe H. 1+5=6

9 TR W@ 1 e @ GO
HaE Topikafe H, G 9 @by Sopeyg 273 3% =
Iftcz ab~! e H,Va be H.
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(b)

(c)

(d)

S. (a)

A13—4000/1215

( 6)

If H is a subgroup of a group G, prove
that Ha=H < ae H,V ae G.

WA G T H 9 TP 2@, o499 a9 @
Ha=H < aec H,Y ae G.

Prove that every 'quotient group of g
cyclic group is cyclic.

AT A @ o1 OEFR T 2R sy 23
e |

Define kernel of a homomorphism
$:G— G’, where G and G’ are it
groups. Prove that kernel of ¢is a nory i
subgroup of G.

G 9F G’ W 74 B, 0: G — G
TR TR el | 2t w4
P59 Topiy |

RES i

OF TN G weeg

a b
Let M:{(C d)'a,b,c,deZ}_ Show

that M forms a rin
addition and multiplic
integral domain,

" a b
SEI| M={(c dJla,b,c,deZ}. TS

mMmcﬁWmﬂw*ﬁqMWW
B! T A PO Ry 2 BT P 1 vy

€ under matyix
ation but ngt ap

S+1=6

1+4=5 |
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(7))

(b) Prove that in a ring R—
() (-a(-b)=abVabeR,
(i) ab-c=ab-ac,Vab ceRr. 2+2=4
& @I e R 9 A1E, 2909 9 G—
() (-a(-b=ab VabeR;
(ii) albb-c)=ab-ac,Va b, ceR.

(c) Let R be a ring with unity such that
a? = x%y2, ¥V x Y€ R Show thatiRlie s
commutative ring. 5
Q€ T R @ G qe TS
()? =x*y*,Vxye R 4sql @ R &b
TR 39 |

(d) Prove that a commutative ring R is an
integral domain if and only if

ab=ac:>b=C,VG,b,ceR(a¢O) 5

ﬁqu@aﬁr@wﬁﬁmmRai‘tTﬁﬁa
1R, af = s

ab=ac:>b=c,‘v’a,b,ceR(a¢O)

6. (@) If A and B are two n-square matrices,
show that

adj (AB) = (adj B) (adj A) 5
A ST B Y5l n-35 (T 2'cey, (rqedl @
adj (AB) = (adj B) (adj A)
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(8)

(b) Express the following matrix A as the

sum of a symmetric and a
skew-symmetric matrix : S

e Wil qees A $ @B T wWE G
AT Mermrs q@orre B o < -

1L 0 Sy
A= IRE3 =1 .6
SRR e o1

(c) For the matrix

—o) g
A IO
TH M4 )

find A™L.

' = N 3
e A=| 0 A | quﬂﬁcfg
1 0

<411

(d) Solve by matrix method :
| TTFE AHR T S 3 -

X+y+4z=6
3x+2y-2z=9
SX+y+2z=13

L 'S
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