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YAARAL: (1) e U 1 2l 812l SlfuL 2 L el

(2) U A.-9 R)AAD.

(3)  UBUHHL AMNE UH $HIS AR GRS vl

(4)  orHull dRg UUE ASSL UAALIL EUR B,

1. (@) WRLS ~ 0L AL UG ARRA-A0H 9. i a € A |2 cl (a), a Al AR-DL 8.
a,be AR, AlHd 513

(i) a~becl(a)=cl(b)

(i) cl(a) = cl(b) = cl(a) N cl(b) = ¢ 7
(b) Al tesil sall AR 2L d2ll AHsHL AHE GHL 825l a d2ll bell sall 254
m 2 n 9. o (m, n) = 1 S, dl UG 513 825 ab-l 520 m-n ©. 7

2. (2 AdUAd S ARSI RISRAL s B dn

A )

(b) R Z U ARl UHISL AR yoid S B U Uel 9. dH WA 53U A

a,beR, a’ +b’ ¢0} B Ay cll A B. 7

n|(a—b) ¢, dlaSb U Riin e NARdse S a, b ez 9. 7
3.0 (a) Rl AHE Gl G H Hi2 @liziioy- Ut Al 24 A10id 531 7
(b) UG 5313 7

(i) W H A UHE Gl BuuHg él & x € G ¢, dlx ! Hy = {x ' hx | h € H}
2 Gell GuHg ©.

NN

(i)  UHS Gl oL GUAHEIAL B L Gl GUAHES A,
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4. (a) UUAd SRS 2A[ACURR 551 HRIAAL UHE L USRL AHE ©.
(b)  AHSAl BuuHe AAR 52U d2l UGId KR 5 2N UHed dL ol GRd
Guty@l-L AL RT3 g2l s gL

5. (a) o H 2L A4 Gell GUAHS 1Y, 2 GHLH AL 6l 8a1el AL JRUSIR 4Bl GHl
H AL 82101 11 wR1d dLH, G AL [Had Gt 9, dH A4U6id $3L.
(b) Ak 2 AUHE Gl Bue SR, A H A A4S Gl [Hud B 6. dl 1ot s:1
%
(i) kN HKAL [ Gt 0.

(i)  KH 2 Gl Guye 2.

6. (a) Y sHUAAL AVAL AL 4 AU 531 S YR SHUAAL NG A 2 UHA UHS S
AL GuAHe 6.
(b)  AUMAUHE S, AL a5l f, g 2l

_(123456) (123456
5423162 (241365
HI2 fg? 24 o(g) Al

7. (a)  UUOLd SIS UMIA S&LL HRIAAL SLEUGL 6L Ul A1 UHEL 253U AR
(b) M G=<a>3n 5&l uRldAdl Ul AR UHS S, Al AUUGA SRS 1 <s <n HER
425 a’ € G A GAl UYS 1, Al 2AA ALY (n, s) = 1.

8. (a) UMl HNG UHA AL A AUUGHd S3L.
(b)  AHEAL [Faid Buatyerdl vl 2AML 244 3 ¢ 1 (G; 0) — (G ) AUHIUAL SIL, dl
UL 5315 Gl [ GUHE H HI2 (H), UHE ¢(G)AL [ Buatne 6.

9. 25HLGR ML : (SLEUBLAR)

(1) U Gl 521 5 &1, dl Gl &2 a-dl 521l Wl 2Rl a = e d2UL SIREL AL

(2)  UMsHL AHE Gl 428l a 24 b Al saUAl 2A4sH 2 24 7 €Y, dl ©2s ab-l sall
ANl $RELAML

(3) AR AU SHUAL YT 5 I L UsIRAL :
(i) f=(123)(45)(678) €S,
(i) g=(173 13)(2 10 9) (6 12)(8 15) € S;s.

(4)  AUHIUAL RANARI 531 24 S, UHA el

(5)  UHS Z5 WAL [2] +4 x = [3] B3l

(6)  AHEAL AUWSAL ALVAL AL A UHE (Zg, +) AL OB UYL AL

AP-110 2



Seat No. :

AP-110
April-2022
B.Sc., Sem.-1V

CC-205 : Mathematics
(Abstract Algebra-I)

Time : 2 Hours] [Max. Marks : 50
Instructions : (1) Attempt any three questions from question 1 to 8.
(2)  Question-9 is compulsory.

(3) Write the question number in your answer book as shown in the
question paper.

(4) The figure to the right indicates marks of the question.

1. (a) Let~ be an equivalence relation in set A and suppose ¢/ (a) is the equivalence
class fora € A. Then for a, b € A, prove that

(i) a~bwcl(a)=cl(b)
(i) cla)=clb)=cl(a)nclb)=1¢ 7

(b) Define order of an element in a group. Let G is a commutative group and the
elements a and b in G are of orders m and n respectively. If (m, n) = 1, then prove
that order of ab is mn. 7

2 LeeGg-d* °®
. () e " b a

group under matrix multiplication. 7

a,be Rand a’+b? = O}. Show that G is a commutative

(b) For fixed n € Nand a, b € Z, Define relation S in Z as aSb if n divides (a — b).

Prove that S is an equivalence relation. 7
3.  (a) State and prove Lagrange’s theorem for a subgroup H of a finite Group G. 7
(b) Prove that 7

(i) x'Hx={x'hx|h e H} is a subgroup of a group G, if x € Gand H is a
subgroup of G.

(i1) Intersection of any two subgroups of a group G is also a subgroup of G.
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4. (a) Prove that a group of prime order is cyclic.

(b) Define subgroup of a group and prove that a group cannot be a union of its two
proper subgroups.

5. (a) If H is a subgroup of G and if product of two right cosets of H in G is again a
right coset of H in G, then prove that H is a normal subgroup of G.

(b) IfKis asubgroup of G and H is normal subgroup of G, then prove that
(i) K Hisanormal subgroup of K
(i) KH is a subgroup of G.

6. (a) Define even permutation and prove that set of all even permutations A is a
subgroup of a symmetric group S, .

(b) For the elements f, g of S, where
f=(123456j g=(123456j
542316) 241365
Obtain fg? and o(g).

7. (a) Prove that any two finite cyclic groups of same order are isomorphic.

(b) Let G =< a > be a finite cyclic group of order n. Prove that for 1 < s < n, the
element a® € G is a generator of G if any only if (n, s) = 1.

8. (a) State and prove first fundamental theorem of a group homomorphism.

(b) Define Normal subgroup of a group and if H is a normal subgroup of a group G
and ¢ : (G; 0) - (G'; *) is a group homomorphism, then prove that ¢(H) is a
normal subgroup of ¢(G).

9.  Give the answer in brief : (any four)
(1) IfGis a group of order 5, then write 0(a), where e # a € G and justify.

(2) In a commutative group G, the elements a and b are of orders 2 and 7 respectively,
then what is the order of ab ? Justify

(3) Examine whether the following permutations are even or odd :
(i) f=(123)(45)(678)c¢€S;.
(i) g=(173 13)(2 10 9)(6 12)(8 15) € Sys.

(4) Define automorphism and state the Cayley’s theorem.

(5) Solve the equation [2] +5 x = [3] in Z;.

(6) Define generator of a group and give all generators of a group (Zy, +3).
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