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, CORE COUBSE IN MATHEII4ATICS

5Bo7MAT : Abslract Algebra

PART A

Answer any 4 queslons They carry 1 mark each

1 Fird the order oflhe cyc c subqrolp ol Zrgenemted by

2 What is lhe order ol the cycle (l 4, 5. 7) ln Ss ?

3 Lel 0: G i G'be a group homomorphsm ol G onlo G'

Let p be a pr me. showthal (a + b)p = ap + bp ior a a bF,'p

Solve lhe equalion 3x = 2 in lhe Jied Z7

PART B

Answer any I quesl ons jrom arnong the quesl ons 610 16. These qLestions carry

6 Prove lhal ir a grolp G, the identity e ement and irverse ol each elemenl are

Lel H ard K be subgroups oia qrolp G Prove thal H. Kis a subgroLp ol G.

Slale and prove d v sion algorlhrn forZ.

Lel G be a group and suppose a eG geneEles a cyc c subgroup or order
2 and is the unique such eemenl. Showlhat ax = xa io. allx EG

T

8.
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disjolnl cycles and then as a prodlct oltransposilons
' '1 2 3 4 5 6l

12 Findallorbilsolthepermulalon 5 i 3 6 2 4]

13 Find the inder of 13) n ihe group oi :ii2a.

r4 Prove that every group of pime oder is cyclic.

15 Provethat a groLrp homomorph sm 4i:G I G'is a one

I 6. Let n be a r ng wth addil ve idenuly 0 lhen 1or any a,

a) a0=0a=0

b) a( b) = ( a)b = -(ab)

in Ss as a prodlct ol

10 one map il and only

PAFT C

Answe r any 4 questions from among the quesllons 1 7 lo 23 These q uesl ons carry

'- .p Gb-doouo..o e q be o-" I ,oo 4pnA.ro r Show rt"l lr" n"p Ls

-u l- rlrl -\. q\qlor' c ) an (oro'phi<n ol c 
^ 

lL i's. '

r8. Draw subgrolp diagram ior K ein 4 qroup v.

19. Lel_G be a J nte cyclic group oi order n wilh gereralor a. Prove lhal G ls

i.onorohi ro/ , .)

20 Letn>2 P.ove lhal lhe col ection ol ali even pemulat ons ol {1, 2 3..., n}
nl

. forms a subgroup of oder Z ol lhe symmetric group Sn

21 Lel H be a subgroup ol G such thal g I hg € H 1or allg €G and allh c H

Show thal every lefl coset gH s lhe same as ihe r ghl cosel Hg
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22. Lel H be a slbgrclp ol G Prove lhai eft coset muhip calion is well delined
by lhe equalon (aH) {bH) = (ab)H il and only il H is a normalsubgroup of G.

23 Leto ZrSsbehomonrorphismsuchlhat0(r)=11 4.2 6) 12.5,7) F.d
ker (0) and o(20)

PABT D

Answer any 2 quesl ons irom among lhe quesl ons 241l) 27. These quesl ons carry

24 a)Lel G be a cyc c group with n elemenls and generated by a. Lel b €G and
b = as Prove thal

) b generates a cyc ic subgroup ol H ol G conlain ng n/d elemenrs, where
. d s1h€qcdoinands.

d londonh 'q dr r).q.dlr.n

b) Let p and q be prlme numbeG Flndthe numberoigeneralorsolthecyc c

25 a)Provelhal every coset (eft or rght) oi a subgroup H oj a group G has lhe
same numberoi elements as H

b) Slale and prove Lagrange s lheorem.

26 Letll rG ) G'be aqroup homornorplrsm and lel H = ker (o) Leta €G
Prove thal the set 0 1[{o (a)}l = {x € G : 0(x) = o(a)) is the eii cosel aH or H
and is alsothe r ghl coset Ha or H.

27. a) Provethal every field F is an rniegra dornain.

b) Proveihal every fin te inleqra dornaln is alield.

c) Give an exampe ol an integra dornain which s not a iie d


