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PART _ A

Answer any five questions. Each quesiion carries 4 marks.

1. Prove or disprove :

a) lf (m.n) - 1 then (cb(m) @{n)) = '1.

b) lf n is composite then {n, O (ni) > 1.

2. Prove:m isaprirneif andonlyif exp*(a) =ffi- l fo,soinea.

- 3. Provethat5 isaquadraticresrdueof ar ocici prirneo if p-:1 (mod 10) and

5 is a non residue if P = I 3(mod 10).

4. Express the following polynomials in terms of elemen'taq/ syrnmetric polynonrials

if possible

i) t: - t:,(n = 2)

ii) t1t; * trt3 * t.tf.(n = 3)'

5. Pro',re that the coefficients of the field polynomials are rational integers.

6, prove that the quadratic fields are precisely those of the {orm Q (G ) tot a

square free rational integer d. {5x4=20}

p.T.o,



K24P 3127 '2-

PART _ B

Answeranythreequestions.EachquestioncarriesTmarks'

7 . tt n: 1, prove that !o ld) = n'
nn
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8. Let x be an odd integer'lI a-> 3. pro'rethat x ;- :11mocl 2')

9. Let G be a free abelran group of rank n with basis {xr x: '-x,'i and (aij) ls an

n x n matrix oi integer entries. Prove that the elements ,v = I a x, form a basis

of G if anci only if the matrlx (a1,) is unimociuiar'

10. Prove that every number {ield K possess an integral basis and the additive

groupoisfreeabeliariofr,anknegua|tothedegreec{K.
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11. if i=eT,fork=tD(-i)'Find 
a5rb5

i) Nk(; + 4) and Nk(; - 3), by using the formula N* ta - b - -i i =

ii) Prorre that . + 2 has no proper factor in 711-;'

PART _ C

Answer any three queslions. Each question carries 13 marks'

12. i) State and prove Mobius inversion formula'

ii) Prove ihat the Mobius function is muitiplicative' but riot complelely

multiPlicative.

13. i) State and Prove Gauss Lemma'

ii)Foreveryodtlprimep'evaluateiheLegendresymbol(2lp)'

iii) Prove that the Legendre symbol (nlp) is completely multiplicative'

a+u
(3x7=21)
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14. i) pro,ye that every subgroup H of a iree abelian group G of rank n is free o{

rank r :, n.

ril Define R-rr"oCule lvl'ere R is a ring ano flrd aii suomoduies of Z'

15. i) l-et K = Q(0) be a numbei'fieid v''rhere [' has rrinin'rr-lm polynomial p

of degree n. Ptou. tn":ll: Q-basis i1. t). u2. . rii"-rihas discriminant

,\[i,0,0t,...,0" 'r = (-1) - t tlO(o (e )]].

ii) Let K = Qt.?) Find the norm and the trace of a- b-'7 ,r"'here a, b = Q'

16, i) Prove that the ring ol integers of Q(') is Zl:l'
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ii) lf c,r =eXpi ?;, find N{1 -co),where p isan oci,J prinre. (3113=39)
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