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CORE . MEO1O4O2 - ANALYTTC ]IIUMBER THEORY

M Sc MATHEMATICS,M SC MATHEMANCS (SF)

2019 Admission Onwards

8052CF42

Time: 3 Hours Weightage: 30

Part A (Short Ansurer Questions)

Answer any eight questions.

Weight 1 each.

1, Llerrne HuLer i',.rtienr i'rinctlin p(r) Aistr pr!)\e 1llal o{n) i. eYen ior n > lJ .

2, Slate Euier's :l:rmlnirllon ibmrula:rnd clelilte Riemlnn zets liincilon.

3, !-xpllln lh,-, ntltuaj 'lstbie lattrce pornts. State e necessen :rnd suflcrent .ondrtion ior i\ro lafilci. r.:orrrts (o, b) and {rn, n)to l.e

inutLrailr rr. iblc

4. i)erir e Er"rler's sirmlll:ltton tbrmuie iiom Abel's identin

5. \\-ine rnr liur equrlaient iinrs Lrl'the prtnte number theotctr

5. {a) Ii-ac -* bc{mod,m,) and rld : im,c) , thcn f-'rr)le lhat a: b(mod'fr) .

{b) if c > 0 then prove that a = b(mod ra) if anO only if ac : bc{mod mc) .

7, I)etlne iesiiiuechss amoduJorn anriprovethat ii:ragireninorl-rlL:sm lheiniesrilueil,t-;,c: i,2.....* rry lt;rointandlhetr

uniL)n ri the set iri:ill ;nteqers

8. 1l {.a1.a2,....ra{*\ isrret}ueerl rLsiducsrstenrmrcir.rlornaniil(*.rn):liircnp;rrcll:at {ka1,ka2,...fta4117}is;rlsoa

reduccri iesrciue ivs1elr IIrLrallria rr..

9. Deilne Llr-iadratrc resrrlues l' jnci the qLratirltic not')resldires tor L-. = l1

10. r.r) ilerurr erpnda).

1i-:tLetrn>1anJ io.'rn)-L ihenprorethxtok=nh{rnod,*} :lanJ,rnl'. ih:h,(mod.m)..rhtreJ=exwria)

Part B {Short Essay/Problems)

Answer any six questions.

Weight 2 each.

(3x1=8 weightage)



-
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1i. I'rovethatif bothg;urd f *garemulttpllcrrt:retirenJismLrlt:plicattve.

L2. i:ri Pro!e that ir/ is nrultiplicatne thcn !4rrp(d)ltd) :tle41- J(p))

lbistate and prove the 3ssocratrve propefi reisttng : anri * -

13. ,iht,wthatlhen'ipnmeP2salisircslheinequalrtr f,nbgn(Pn<1?i:1'ognrnLog$),vn>1.

L4. Shorithat (i)T,"<dr(fr)-tlogz-x-rOilogxltnd (ir;) !ral( &)-zloge*x+O(r).

j.5. tiLrenaprimeplet/(c):c0+c1Jr...c6an l-.e.rp{lilnomlaj lidegreej]\rthiDtesercoellicentssr-tchthatcn*a(modp) lhen

pro!c il'ixl poh,ni.m 'r' congrucnce f bl: o(.tnodp)has at most n soiitltons

16, F ind ril x ..vhrch silnultaneousll satisr- rhe s-vstem rri .ongrlrences n = L{.mod 3}. r, = 2{mod, 1}, c : 3(mod'a).

17, Prrrverhat(-tip) --1 ifp:4m+3ft:r roineintegerm -\lsollTrte3lirrmulalbr(2p)r1irsll ptsirnoddprtme

:nri the odd po"r"r, g, 93,. . ., gP \r, the quadrrtrc ronlesiaiues no.1 p.

(6x2=12 weightage)

Part C (Essay Type Questions)

Answer any turo questions.

'rVeight 5 each.

19. i ail''ui z ) I prove ,Sut lDn<#*J 1 I ". 
,,n ;u.iialir. lolihg l:nir rf e < 2.

rb)Provc that lLr ei c:l z > 1, ir]l = 11p-"1go(?)r i-rere lhe lrroi:lucl rs r:tencJeJ or.er all prtmes < r" and, a{p) : L#-r;^

rcr lir ) 2 .prore th:rt logirlt - ziogz - x + O{.log z}.

20. Let{a(n)}lreitnonnegatl!e:iequ.ncesuchtlratf"S*(")i9",:rlogt+O{z)foralle>l. Ihenproletheli:ilorv:ng

r:ri Vz } 1,u;ehat:elnqP): ton*+ O(1).

ibt I'here is r constiult B sr-rch that D"<*t") < Bz.l r ) L.

(c) I'liere rs a.onstant,4 > 0and an,:rg > 0 sr,rch ih:tt )-"<6r(") ) ,t:r, zc ) :rg.

7L. r,lProlrthatlirasivcnlntrgcrk>0 thercerrsl:rl:ttrceoorr;t(a.6) snchtirrrtironcof:htlnltl.epojnts

(o,tr,b+ s) ,0<rS&,o<s(&,isrisrbleliom:irc,,rirlr r
iht Ler i':re r !oilnonrial qrth inreger coeiljcients. 1et rn1.... .rn1 be posltrre ii.ltesers relatrleiv prttne in pairs. rnrJ iet

n: rnlrn2... nzl.Prore thrt the congruenc; J(zj = O(,vnt:d,m') lras :r rolutlolr tl and onlv il-erch o1'the congruerces

f{.*):o{madmi) {,i:1,...,r) hasrsrlutron.\lso;hotthatrlo(rn) andxQn4)llcnolethenumbcrol'soluliotrsoi'

l{.t):0(mod,m)ard/(r) :o(rnodm,i)iori-1,.-..rr.s;ecttrelr lhenuirn)-r:{rnt)r:(mZ)...'utz1,r)

22, .\r:1u1e1isnr)tcgngrLrentto0(modpl:rnCconsrderiherea\tposrTt-"erestcliresntrrdp )f'hEI)11,1\\ln.r!1ru,t,ple.of

n:n,2n.3",...,+\, fhenilnr.iein)tesi:']enL;mber,rlihcseiesid'.:esrrnrche.ree,l{. pro!ethrt(np):(-1)m.

(2x5=10 weiqhtage)


