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(1)
/7 Al salda g Casilaell (@oidl Grizadl uz wagy audl. ~\ SeatNo.:
Fillup strictly the details of g~ signs on your answer book.
Name of the Examination : || ||
*| 1.V. B. sc. | ~
Name of the Subject :
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. ) Section No. (1,2,....) Student's Signature
(-SubjectCodeNo.. oll 8l 2|l 8 |wSectionNo.( )IE)I /
(2) ouL % waslel G L.
(3) amell cuy- »is @l yad &,
(¥) WA ABAN AR,
U (AL ussll dlel s 1y

N

(1) A g=b (modn) @ c=d(mod n) 4, d Whid $A 3

ac=bd(modn)
() 2 G2 A ade A dal aeG QY dl Wbl $A 3
6 _ .

(3) uusll Mz (R, +,, X,); ol R={0,1,2,34,5}4 4
elsl AL, M3 Ryl yeiusd © 3 A8 d sl s,

(¥) Rul ylRuRu 43 © 29 b3l Rell 2lsd €U dl, Rell d™M
AR @ e eudl 3 d(a)=d(ab).

(W) A ul ews 2l
(1) Guaye-l wdis
(2) 9 *3u
(3) yEadu- ol »feuan yes.
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Y[sdluq vielRYy aRudl. % @ 2 b AR yris

Q14 dl AL 5 3 AL ALA. (@, b) A=A B, B ULl AL 5

3oL (a,b)=1 w4 albe=alc.

AL A3 Al $A 3

(1) ab=ac(modn) ¥ (a,c)=1=b=c(modn)

() alr, bjr » . (a,0)=1= (abd)|x.

AdA sA 5 17 n-4l Yol dRusiR [N yys WA 8§,
YAl

AL s 5 Asle mA AWNE JHAN AqelY’; pe T

yeils vyl dRML ABAAL dolt O, 1 uRL Albid 2 3

A n Bt Al o1 6,
A o A b ayRlisl u dl Albid 2 3

da. UL (@, b) QALY (a,b)=ab

Alld 5 3 AR =esaAol UAs AYe Al 8.

A4 Gell Rsd Al GuaRl H 8. o H  oRusik (a3l

Adn €11, dl Al $A 3 H 3 dys G-l Guadys 8. ays

G 3, G-l Guadys © 4 Bl Ald $3.
AYS GHl Guays H 6. A= A3l Albd A 3

Ha:{xeG| asx(modH)}

Al A4 G esdl saudl euva »udl. d wdl Sg-i es W

yesl sl Hadl.
2Yq|

A4 G o GuAMSl H 21 K 8. Alld sA 3 G-l 6
HK €4 dl v dl ¥ HK =KH .

AU 5 3 AHS Gl GUAYE HAL 5185 uRL 6 i us2AR0
Vs-vls Adlddl O,

UAYE

Q23

RAAns Gul a® =e wd aba ' =% ASs a,be G dl 0(b)
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Abld 5 3 % Ay GUl Guays N 3 [Hud Guayg 9

QU dl ¢ dl % o sldel ARl dRIsR uRlL sldRL ALl
A 6.

ol ool K alefl ayg Gell dys Gl AM3udl ¢ €Y dl 3

AL 5A 3 K2 G- [Had Gue 8. %l K =(e) €l dl uufeid
A 3 odl AUsudl B,

83:{e7¢7w7w27¢w7 q)WZ} Q’{":l é:{e,(b}. [E{Q.Q‘l. Y
[:8,-G; f ((Diwj ) =o' Q3 el 3. Wld s 3
f AH3UdL O

»Yql

QA 5 ¢ 2 K oelafl ays G wdl ays G wdl o @

AHIUAL B, dl Alld A 3 %m{ G Al

ao=;

860 AYS &Y A N ={[(1) I;]

53U 6.

)

a,b,de R»- ad# 0} 2 ARIAAL dRUsR €

beR} C B A F NN

Gl [Mad Guuys 6.
AL A 3 UAS $HAY fe S, | YRR A ASHAL v Y
Al adly euldl asin

sHAY O =
T (238164759

1 2 3 4 5 6 7 8 9
]ﬂté{ﬁl&hﬁh.

QA 5 o w3 Rl M3 R uel aM3udl . Alld A 3 o
0 Hs3udl S dl A dl ¥ ker ¢ ={0} «ww.

ol D yel usd €11 v DAl ala@isdl Al €11 dl
Alld $A 3 3 ca@isdl xR A 8.
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g ()

R J(ﬁ):{m+nﬁ| m, ne]} B Al WAL

VA ORISR 880 MM 1Y ¥A
¢:J(J§)+J(x/§),¢(m+n~/§)=m—n~/§ ad epvlia
Sl ol A $A 5 o3 Al ¢ ={0} AR @ AUZUdL B.

wYd)

AU $A 3 Al Yol us ax 9,

Ryl qusHl Haa . albid sA 3 Rl yeimza €11 dl

v dl % a,b,ceR;a=0 "2 ab=ac=>b=c.

Jul yails vy Hsa 8. J 3 auAN nyRls Availd
W 8. ¢0:J >J s0(@)=at n 4l swedl AN Ay R
AUy Bd . AL $A 5 o2 A AHZUAL D, 2] ¢ UL 2k,

At 5A 5 o, ylsada Hia R 4l o visH 828 €A dl
2wt dl ¥ d(a)=d(1).

At 5A 3 Ylsady Han s 8es HIRRL 52 6.

Agd s 2ldAA U AU o4l o ARd[s Add

1
RAA H3 R 8. W 3 M={f(x)€R|f(§)=0} 8.
Abld $A 3 M 31 R dpuy Hedsa 8.
w2l

ABA 53 3 AdsHl H3N-L 6 828l QAL YsH2s oy
B YL Yoiy 8.

(o) Rl y5udla w2 & ¥ a,be R A bz03 R-

(5)
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wsH 82 €A dl Ad sA 3 d(a)<d(abd).
o R Hin &4 uA ae R &y dl Alld A 3
aR ={ar|re R}¥ Ry ualy Swsiza 8.

m
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ENGLISH VERSION

Instructions : (1) As per the Instruction No.1 of Page No.1.

(2) Figures to the right indicate marks of the
question.

(3) Follow usual notations.

1  Answer the following questions : 15
() If g=b (modn) and c=d(mod n) then prove that

ac=bd(modn).

@) If G is a finite group and @€ G then prove that

0(G)

a =e€e-

(3) Find the zero divisors in a commutative ring <R, +5, X >;

where R={0,1,2, 3, 4, 5}. Check whether the ring R is

an integral domain.
4) Let R be an Euclidean ring. If b is a unit of R

then prove that d(a)zd(ab) for all non-zero a in R.

(5) Define the following terms :
(1) Index of a subgroup
(2) Associative ring
(3) Prime element in an Euclidean ring.

2 (a) State Euclidean algorithm. If o and b are two 7
non-zero integers then prove that ged(a, b) is unique.

Also prove that gcd(a,b)=1 and alpe= alc.

(b) In usual notations prove that : 6

(1) ab=ac(modn) and ged(a,c)=1=b=c(modn)

@) alx, b|x, and. ged(a,b)=1= (ab)|x.

© Prove that the n'® roots of units form a group under 5
multiplication.

OR

2 (@) Prove that the relation "Congruence module n; npe7" 7

is an equivalence relation on a set of integers. Also prove
that i1t has an distinct equivalence classes.
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() If a and b are positive integers then prove that 6
lem (a, b) - ged(a,b)=ab.

(©) Prove that every group of four elements is abelian. 5

3 (@ Let H be a non-empty subset of a group G. If it is 7
closed under multiplication then prove that H 1s a
subgroup of G.

Prove also that the centre of a group G is a
subgroup of G.

(b) Let H be a subgroup of a group G. In the usual 6
notations prove that Ha= {x c G| a=x (modH)}.

(©) Define an order of an element in a finite group 5
G. Hence find an order of every element in S,.

OR
3 (@) Let H and K be two subgroups of a group G. 7

Prove that HK is a subgroup of G if and only if
HK = KH .

(b) Prove that there is a one-to-one correspondence 6

between any two left cosets of a subgroup H in a group G.

(© If in a group G, o’ =e and aba”

a,be G then find O(b).

1 :b2 for some 5

4 (@) Prove that a subgroup N of a group G is normal in 7
G if and only if the product of two right cosets of N in
G is again a right coset of N in G.

(®) Let ¢ be a homomorphism of a group G into a group 6
G with kernel K then prove that Kis a normal subgroup

of G. If K =(e) then prove that ¢ is an isomorphism.
2 2 - .
© Let Sy ={€, O, W, ¥, 0y, oy } and G ={e,¢}. Define 5

a mapping [ :S; —G; f(q)illfj):q)i . Then prove that
f 1s a homomorphism.

OR
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4 (a) Let ¢ be a homomorphism of a group G on to a 7
group (G with kernel K. Then prove that % is

isomorphic to G.

b
(b) Let G:{[g d} a,b,deRandad#O} be a group 6
e L. 1 b
under multiplication. Let N:“:O 1:| beR}.
Prove that N is a normal subgroup of G.
(© Prove that every permutation /€S, can be 5

uniquely expressed as a composition of disjoint cycles.
Find the cycles of a permutation

9_123456789
2 3816 475 9)/)

5 (@ Let ¢ be a homomorphism from a ring R into a 7

ring R. Then prove that ¢ is an isomorphism if and
only if ker ¢ ={0}.
(b) If D is an integral domain and D is of finite 6

characteristic then prove that the characteristic of D is
a prime number.

(© Let J(ﬁ):{m+n\/§|m,nel} be a ring under 5
usual addition and multiplication. Define

Q):J(\/E)%J(\/E), by ¢(m+n\/§)=m—n\/§ then prove

that ¢ is an onto homomorphism with kernel ¢ ={0}.

OR
5 (@) Prove that a finite integral domain is a field. 7
(b) Let R be a commutative ring. Prove that R is an 6

integral domain if and only if for @,b,ce R with a#0
then ab=ac=b=c.
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©

b)
©

(b)

©
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Let J be a ring of integers. Let </, be the right of 5

integers modulo n, where nel. Define ¢:J —J,

by

o(a)=remainder of a on division by n. Show that ¢

is an onto homomorphism. Also find kernel ¢.

Prove that the element a in an Euclidean ring is a 7

unit if and only if d(a)zd(l).

Show that an Euclidean ring possesses a unit element. 6

Let R be a ring of all real-valued continuous 5
functions defined on a closed unit interval. Let
1
M = {f(x)e R |f(§) = 0} . Show that M is a maximal
ideal of R.
OR
Prove that associates relation between two elements 7

of a commutative ring is an equivalent relation.

Let R be an Euclidean domain and ¢, bcR. If b#0 6

is not a unit of R then show that d(a)<d(ab).

If R is a ring and a€ R then prove that
aR ={ar| reR} is a two sided ideal of R.
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