
SpecialRuleforCertainPrimeNumbers

Abstract:Aquadraticequationforprimenumbersisassumedtobetruethatsatisfythe

followingfourrules.Someprimenumbersviolatetheserules.Whereassomenonprime

numberssatisfythefourrules.Theyarenotprime,thereforetomakethemviolatethefourth

ruleweneedtostudyhowtochoosethevalueofmandnsoasmakethequadraticequation

astheprimesgeneratingformula.

TheprimenumbersoftheformN=â2+a+d

WhereaisanypositiveintegeranddisanumberneededtomakeNprime.

Where1<d<a

IfNisprime,wefindthatthefollowingfourrulesaresatisfied.

1)â2+a+1iscoprimewithd

2)2a+1iscoprimewithd

3)â2-a-1iscoprimewithd

4)(a-2),(a-1),a,(a+1),(a+2).......(a+r)iscoprimewithd

Herervariesfromr=-mtor=nincluding0.

Wefindthat,someprimenumbersviolatetheserules.Therule(a+r)istheexceptionthatis

violatedbymostprimenumbers.Alsothefourrulesisvalidfornumbersthatarenotprime

andtheyfollowtherule(a+r)iscoprimewithd.

Thereisnoproblemifcertainprimenumbersviolatetheserules.Butfornumbersthatarenot

primefollowtheserules,weneedtomakethemviolatebychoosingmandn.Weneedto

studyhowtochoosemandn.Thereforeifweareabletochoosecorrectvalueofmandnfor

allnumbersa,thenthisspecialrulebecomestheprimenumbersgeneratingformula.

Weclarifywithexamples.

1)Fora=6,d=5,thenN=47

Choosingm=-1ton=2

Wefindthatfirst3rulesaresatisfied.

Wefindthat(6-1)isnotcoprimewith5



Thereforeprimalitytestfails.ButN=47isaprimenumber.Thereforewehavetochoosem=0

ton=2.

2)Fora=7,d=3,thenN=59

Choosingm=-1ton=2

Thefirstruleyields57isnotcoprimewith3.

Thesecondruleyields15isnotcoprimewith3.

Thethirdruleyields41iscoprimewith3.

Thefourthrule(7-1)isnotcoprimewith3.

ButN=59isaprimenumber.Thereforeprimalitytestfails.

3)Fora=13,d=5,thenN=187

Choosingm=-1ton=2

Wefindthatfirst2rulesaresatisfied.

Thethirdruleyields155isnotcoprimewith5.

Thefourthruleyields(13+2)isnotcoprimewith5.

ThereforeN=187isnotaprimenumberwhichistrue.

Theprimenumberdensitydecreasesasthenumberapproachesinfinity.Thereforeforlarge

numberweneedtoknowhowtochoosethevalueofmandntomakethenonprimenumbers

violatetherule(a+r)iscoprimewithd.Thistechniqueisusefulinfactoringproductoftwo

primenumbersquickly.
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