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Feg. No. :

Kt TU 1695

V Semester B.Sc. Degree (CBCSS - Reg./Sup.nmp.)
Examinalion, November 2017

(2014 Admn. Onwards)
CORE COUBSE IN MATHEIVATICS

5806 MAT : Absvact Algebra

SECTION A

Answeralllhe qlestions. Each qleslion carriesone mark

1. Fjndthd nur.ber of elements in the cyclic subgroup ol23o generaled by 25

2. Whal arelhe orbltsolthe identity permutalion o ofasetA?

3. How many homomorchisms are lhere oiz onloz ?

4 whararelhe r.rnlls in zxz ? (4x1=a)

SECTION B

AnsweranySquestiors Eachquestioncarrieslwomaiks

5. Show ihal every pemuiation of a finile s€t is a product ol disioint cvcles'

6. Lel H be a subgroup oi a finite group G Show lhal the ordsr ol H is a divisor ol

7. Show that it o isacycleoJodd englh,lhen o2 is a cycle

[,4ax. [4a*s r48

8. Find allcosets olthe subgroup {2) oizlr'

s Express,he permutation (,; i 2 i 1 "^ I l] * " 
oroo'"' t onpin' 

"o""
andihen as a product oflransposilions'
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10. Determ nelhe orderoilhe e ement 5+ (4) nzirl(4)

11. Show lhat any group homomorphism d G 'G' where G ls a prlme musl

either be the lriv alhomomoPhism ora 0ne'to-one rnap

'12. Showlhatin the ingzn,lhe divisors ol0 are precisely lhose nonzero elemenls

thal are nol re ativelyprirnelo n.

13. Showlhateveryfin:teinlegra domainisafield.

14. laeTandp s a prime not divid ng a, showlhai p divides ap 1-1. (8x2=16)

SECTION C

Answer any 4 quesiions. Each queslion carrLes four marks

1 5. Show lhat every subgroup oi a cycLic groLrp is cyclic.

16. Stale and prove Laqrange's lheorern. Deduce thal the order of an elemeni of a

t nlle group divides lhe oder oflhe group

17. Let G and G be grclps and lel O: G i G' be a onelo_one function such lhai

,i(xy) {(x),|(y) for alLx, y E G. Show that Q[G] ls a subsrolp ol G and li

provides an somorphism ol G w th {lcl

18. Lei 0 : G J H be a group homomophisrn Showthal,ifGIlsabelianifandonlyif

ior allx, y € G we have xyrrrl €Ke({)

19. Desc/be allring homomorchisms ofz lnioz x 7

20. Find all solullons ot lh e congruence 1 5x = 27 (mod 1 8).
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SECTION D

Answerany2 qLresl ons Each quesllon carries six marks.

21. lt 4 is a generalor oi a finite cyclic group G of order n, show ihat the oiher

qeneratorsol G arethe eemenis ollhelormar, where I is relatively prlme 1o n.

22. Listtheelemenlsoflhe symmetcgroup 53on 3 ettels andlormthe mullip icat on

table for 53. Find allsubgroups oi 53.

23. Slale and prcve lhe tu ndamenta homomorphism lheorem.

24. a) Show thal the cance lation laws hold in a ring R ii and only il F has no divisors
of0.

b) Showlhat a2 b'= (a + b) (a - b)lor al a and b in a ring R if and only 1F is

L show hal and D I aralLAory aFrronrs olrhe lrelo 
'o 

rhar are l4er ow^
TJlripli.rr ve inverse l2t6-12)


