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" Answer ALL questlons o o
‘ YALL questions carry ‘EQUAL marks’ (10 X 1 = 10) L
. SECTION -A (10x1 10 Marks) N

into Tare sald to be equal 1f ---‘f----for every s ¥ S

- 1 The two mappmgs cr  and 7 of Si

(1) S0 = ST (11) sa =sT f,' ~ (111) so = sr o (1v) SO ¢ sr e
4 ; 2 A nonempty subset H of a group G 1s sa1d to be a --:-:-I—"rf-—-Of G 1f under the product in -
' 1tselfformsagroup ’ , e
(1) nght coset (11) Congruence (111) Modulo B (w) Subgroup

v ofGlfforeveryg EGandnEN

| 3 A subgroup N ofG 1s sa1d to be a ===

9" L eN. -
()] Normal subgroup (n) Abehan group
(m) Quotrent group (1v) Subgroup ‘

be an 1somorph1sm 1f (l) is one-to one
i) Automorphlsem (11) Onto . L
(111) Isomorphlsem - (1v) Homomorphlsm

i ——

. 5 Every permutatron is the product of 1ts ) s A
R (n) Alternatmg group

(i) m-cycle. - '
| (111) Permutatron o (1v) Cycles
l 6 The product of two even permutatrons is an BRI :
(i) Even permutatron

(1) Odd permutatlons
(m) Posrtrve permutatlons

then a =# 0 E R 1s sald to be a -};---

(1v) Negatlve permutatlons

b # 0, such that ab=0. |
(i) Zero-divisor i e
© (i) D1v1sxon rmg

(11) Commutatrve rmg | _ 7' .v
(1v) Integral domain

The homomorphlsm d) of R mto R 1s an
(i) Transpositions: PR
(111) Isomorphlsem N

(i1) Permutation- o
(1v) Homomorphrsm

9 Let Rbe a—--'-}-—- Suppose that for a,
S - (i) Commutative r1ng

1fthere ex1stsab E R L

- -eefe--'e-- ifand only if I (¢)‘ _ }(0) j e

b ¢ ER al bebut @, b)'”lThen a]c

- () Euclidean ring.
(111) D1v1s10n rmg i (1v) Integral domam
10 Let R be a -7-lea‘4-~-w1th umt eleme t. An element a E R is a umt m R 1f there ex1sts AR

S an” element b€R such that ab 2= 1 =
(1) Commutatlve rmg R
(111) D1v1s10n rmg

(n) Assocratrve r1ng
(1v) Euchdean rmg
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SECTION B 125 Marks)
~Answer ALL questions

18MCU15,’
Cont T

ALL questlons carry EQUAL Marks ' i‘-(fl i‘5=-25) PO

) a) If a and b are mtegers not both 0, then prove that (a, b) exrsts moreover, ‘we L e

~can ﬁnd mtegers mg and n0 such that. (a, b) = moa + no b et
L vb) Prove that 1f G is a ﬁnlte group and a € G then o(a) / o(G) B "

. _,a) Prove that 1f HK is subgroup of G if and only 1f HK—KH
~ ~ (OR)

o : b) Prove that the subgroup N of Gisa normal subgroup of G 1f and only 1f every - PR

left coset of N 1n G isa rlght coset of N in G

S a) Prove that every permutatron is the product of its cycles .
L ) (OR)
G -b)Let G be a group and d) an automorphlsm in G If a E Gis 1f order
o(a) >0, then prove that o(d>(a)) = o(a)

a) If R isa rmg, then for all a,b € R prove that AT
© La0=0a=0. ' NI
o 2a(-b)= (—a)b’ —(ab)
3. (—a)(—-b) ="ab.- :
CIfin addltron R has a umt element l then
i (—l)a = =a.
: 5 (-D(= 1)
‘ (OR)

"b) Deﬁne (1) zero-drvrsor (n)mtegral domain (m) ﬁeld L
. a)LetRbea Euclldean ring. Then prove that every element in R i is erther a umt in -
' R or can be wrltten as. the product ofa ﬁmte number of prrme elements of R
. o (OR) . S
. b) Let R be a commutatlve r1ng wrth unit element whose only ideals are
(0) and R. 1tself Then prove that R is a ﬂeld A

© SECTION-C 40 Marks) S
Gi AnswerALLquestrons S
ALL questrons carry EQUAL Marks (5 x8='40')~ S

- a) Prove that Any posmve mteger a > 1 ca be factored ina unlque way as -

a=p; v py? p'Zt where p1 > p2 > ptare prrme numbers and where
' each al > 0 . : : L
| | (OR) o
',b) State and prove Lagranges theorem R R f PR ERe

) a) State and prove fundamental theorem of homomorphrsm 2
= (OR).
" -‘b) State and prove Cauchy s theorem for Abehan groups

) a) State and prove Cayley S Theorem
" (OR)

b)Prove that 1f G is a group, then Jl(G ) the set of automorphlsms of G 15 also a L /‘ '

group

R .'C.ont.}.'." '
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e .b) Prove that ﬁmte 1ntegral domaln isa ﬁeld

20

" a) Prove that J [1] isa Euchdean rlng

Cont

a) If P 1s a prlme number then prove that ]p, the rmg of 1ntegers mod p, 1s a

 field,
(OR)

(OR)

e »b) Prove that (1) If p is a prlme number of the form 4n +. 1 then p = g2 + b2 for ) B
~some mtegers a,b. (11) If p isa prime number of the form 4n + 1 then we can o IR

solve the congruence = -1 mod p



