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Iwasstrugglingwithcombinatorics.Youknow,thatsciencewhere

thereappearstobelittlemethodandlessspecificityinitsnaming

conventions."Islimitingeachthingtoonenametoomuchto

ask?,"Iwasaskingmyselfwhenonceagain,mydoorwayfilledwith

tobaccosmoke.Stinkytobaccosmoke.Now,Ismokeapipemyself.

ButIchoosemixeswithaniceroom note.Thisstench,Iknew,

heraldedthereturnofHerrDoktorNiemand,thanwhomnooneis

moreannoying.Ibracedmyself.Butnotquicklyenough.

Orrather,Iwasstartledintodistractionwhenalittlebook-keeper

ofamanrushedangrilyintotheroom,wavingalargephonebook,

exclaiming:"C'estmerdique."HerrDoktorNiemand wasright

behindhim.AsIraisedahandingreeting,thebook-keeper

smackedmewiththephonebook.

"Ow,"Isaid.

"Mer.Di.Que,"herepeated,loudlyandatlength,ashehitme

again.

"What?"Isaid."Stopthat.What'smerdique?"

Themandrew hisarm backtoswingatmeoncemore.But

Niemandtookthebookawayfrom him,saying:"ItisFrenchfor

scheisslich."
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"Iknowthat,"Isaid."Whatisscheisslich?"

"Msr.DeFermat,considersthisinadequate."hereplied,tossingme

thephonebook.Whichwasnotaphonebook.Itwasaproof,bya

ProfessorWiles,ofFermat'sLastTheorem.Aratherlengthyproof.

"Whyishehittingmewithit?"Iasked.

"He'supset,"saidNiemand."Anyonecanseethat."

"DoeshespeakEnglish?"Iasked.

"Unpeut,"repliedFermat.

"Whyareyouupset?"Iasked.

"Parcequethisproofisincomprehensible,"hereplied.

Ithumbedthroughitabit.

"Iagree,"Isaid."ButI'llputthatdowntomygrossignoranceof

highermathematics."

"I,too,amignorantofallthis,thisabstraction,"hesaid."ButHerr

Niemandassuresmethatitisvalid."

"Sowhat'stheproblem,"Iasked.

"Theproblem istheveryinsultofthisproof.Itisascandalof

mathematics.WhenIsaidmyproofofthiswouldnotfitinthe

marginofmyDiophantus,Ididnotsaythatitwouldnotfitinallof

themarginsinmylibrary.Isimplywastoocomfortabletotakea

pieceofpaperfrommyescritoire."

"Onepiece?"Iasked.
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"Onesidewouldsuffice."hesaid,smiling.

"Sopublishit,"Isaid.

"Iamdead,"hereplied.

"Yes.Well,there'sthat,"Iadmitted."Sowhyareyouhere?"

"Itoldhim youwouldpublishit,"explainedthedoktor,whowas

stillputrifyingtheroomwithhispipe.

"Oh,sure,"Isaid."I'lljustsenditinunderhisnameandI'msure

thatStanfordorwhoeverwillleapatthechance."

"Oh,non,"saidFermat."Itwillbeunderyourname.Parcequeit

willbeyourproof."

"Itoldhimhowtalentedyouwere,"saidNiemand.

"Oh,yeah,"Isaid."Ittookmeeightdaystogetoutofatrisected

angletrapwhileIstruggledtofigureouthowEuclidwouldknow

whyitwasn'ttrisected.Andhewouldhaveknown.AndIfinally

figuredouthowheknewandwentbacktomynormallife.WhichI

wouldprefernottoleaveagain."

"Thisisnomoredifficult,"smiledNiemand.

"Forgetit,"Isaid.

"Wewillgiveyouahint,"saidFermat."Youwillbefamous."

"I'dratherberich,"Isaid."Instead,I'llberidiculed."

"Soyouaccept,"saidNiemand.Apparently,heknowsme.
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"Sowhat'smyhint?"Iasked.

FermatgesturedatNiemand,whosaid:"Itisnotatriangle."

Andtheyweregone.

Bywayofdisclosure,IwasalreadyinterestedinFermat'sLast

Theorem.Thetheorem isthat,forn>2,therearenointeger

solutionsfor:

xn+yn=zn

Prettysimple.And,asIhadexpected,Fermathadhadabriefproof

ofsimilarsimplicity.Whichhehadn'tshownme.ButIhadmyhint.

SoIstartedwithnotriangle.

Istartedwithn=2.

Iaskedmyselfwhatsecondsquareisaddedtoafirstsquarein

ordertomakeathird.Let'ssayyouhaveonesquarea².Thenfor

somen,youhavetoadd2an+n².Thena²+2an+n²=b²,your

nextsquareup.Ifyouhave3²,youadd2⋅3⋅2+2²or4²andyou

get5².Ifigurethisoutwithlittlesquareboxesonasheetofpaper

using3,4,5.Thequestion,ofcourse,iswhenis(2an+n²)the

squareofsomeintegerb.

Thereareeasierwaystodothis.ButIwasfullofEuclidatthetime.

And(2an+n²)struckmeastherectanglen•(n+2a)whichmademe

thinkofEuclidIII.36or"Iffrompointoutside⊙,onelineisdrawn

totouch⊙ andonetocutit,thesquareofthefirstequalsthe

rectangleofthesecondanditsoutsidesegment."
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SoIdrew acircleandbuiltarighttriangle.Onesidewasthe

diameter(2r).Onesidewasthetangentthatmadethesquare.And

thehypotenuseIrearrangedsothatthechordwasnandthe

outsidebitwas2a.Andthisgaveme:

(2r)²+(√(4a²+2an+n²-4r²))²=(2a+n)²

Andthequestionbecomes,forwhatvaluesofristhatmiddleterm

aninteger.Youmaybewondering,"Whereisthisidiotgoingwith

this?"Ieventuallyaskedthesamething,onlyinanicerway.But

beforeIdroppedthislineofinquiry,whichhadmelookingfor

analoguesofIII.36inndimensions,Idiscoveredsomepretty

thingsabouttherelationofther'stothemagnitudeofsidea

whichgivesallrighttrianglesona.We'llskipthatasnotextof

mathematicsiscompletewithoutanexerciseforthereader.

Imovedonfrom myn-dimensionaldelerium whenNiemand

droppedintoseehowIwasdoing.Iwasratherproud,babythatI

am,ofmyEuclideandiagram.Ishowedittohim.

"Thatisatriangle,"hesaid."AndItoldyou:itisnotatriangle."

Ipointedatthecircle.

"Thatisalsonotriangle,"hesaid."Butitwillhelpyounotatall."

Imusthavelookedhurt.Niemandpattedmeontheshoulder.

"Itisnotatriangle,"hesaidwithasmileandwasgone.

Okay.Fine.Igavetheproblemagood,longrest.Untiloneday…

Thehellit'snotatriangle,Itoldmyselfoneday.Wehave
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xn+yn=zn

Sowehave,ifn=1

x+y=z

Andifyougivemethreemagnitudes,Ithought,Ihaveatriangle.

Solet'schangex,y,zintosidesa,b,c.Then,ignoringthatlast

uninspiringequation,wehave

a+b>c(EuclidI.20)

And,triangle-wise,asanytrigonometer(or-trix)knows:

c²=a²+b²-2ab•cosC

ORifa+b>c,Fermat'sequationbecomes:

an+bn=(√(a²+b²-2ab•cosC))n

Well,cosC,beingwhatitis,putscrightoutoftheintegersolution

ballpark.Whichmeans,ifwe'regoingtoproveordisproveFermat,

wehavecosC=0or1and:

an+bn=(√(a²+b²))nor(√(a²+b²-2ab))n

Firstcaseonlyworksforn=2asthisisonlythespaceofright

triangles.Byexperimentation,youquicklyseethatan andbn are

quicklyoutpacedbycn andcannolongerserveassides.Thisis

easilyshownwiththeBinomialTheoremwithfractionalexponents.

...(

Letmepausetoelucidatewhythehypotenusetothen>2must

alwaysrunawayfrom thesides.Takeanysemicircleandletthe

diameterbethehypotenusecofourtriangle.Nowthinkofallthe
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righttrianglesofsidesa,bandcinthissemicircle.Thevalueofb

isontheintervalof[a,0).Socisontheinterval[√2a,a).Nowfor

allofthesea²+b²=c²,fromthea²+a²=(√2×a)²tothe(almost

b)²+(almost0)²=c².Youcanseethatthe√2inthefirstcasegoes

almost,butnotquite,to1,inthesecond.Thisfactorwhenraised

ton>2ensuresthehypotenuserunsawayfrom thesum ofthe

sidesinan+bn=cnor,asFermatwouldhaveit,xn+yn=zn.

Considerthesemicircleofdiameter5.Ithappenstohavearight

triangle in itwith sides3,4,5.Ifwe cube these sides,the

hypotenuseexceedsthesidesby34.Ifweslideaupsothatc=

√2×a,thehypotenuse³exceedsthesides³by36andchange.Then

slidebdowntoalmost0,aalmostbecomesc,butthereisalways

thisfactorfrom √2downtojustgreaterthan1,limitlyCalculusly

speaking,whichwhenraisedton=3,4,5,,,forceszn toalways

exceedxn+yn.

Iaddthiselucidation,asmyamendsforthemischevioususeof

theBinomialTheoremwithfractionaletc.intheChangeLogbelow,

areonlyamendsifyouthinkaboutaslidingaina,a+x,anda+x+1.

Whichnoonewouldunlesstheyweretold.AndIdidn'ttell.So

whenIrealizedmyamendswerenotreallyamends,Iaddedthis

elucidation,whichIhopeshallsufficeandwhichhastaughtmenot

toplaywiththeBinomialTheorem injest,eventhoughitwould

workjustfineifyouhadsufficienttimeonyourhands.Weshould

beseriousandspellthingsoutsothatallmayshareinthejoyof

understanding.

Ofcourse,now,ifweconsiderthethreesidesofarighttriangleas

(a),afractionofa(Fa),and(1+F²)1/2a,usingtheBinomialTheorem,

weseeplainlythatforn>3,1n+Fn<(1+F²)n/2.Allideashavetheir

rightplace.

Letusreturntoourargument.
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)...Inthesecondcase,c=|a-b|.Theseargumentsextend,with

equalpotency,toobtuseangles.Andourtriangle…waitforit…is

notatriangle.

Well,inouran +bn =cn,aandbstandinsomerelationtoc.It

clearlyisnota+b>c.Leta+b=candwehave

(a+b)n=cn

Andconsequently:

an+bn<(a+b)n=cn

SowecansaythatFermatisbattingtwofortwo.Andallbutthe

slowestofyouhavelonggoneonto:

Ifa+b<c,thenan+bn<(a+b)n<cn

Fermat'sbattingaveragemaxesoutforthisgameandwewrite:

QED

Exceptnoonehascheckedmyworkhere.Nofatladyhassung.

NiemandcamebacktotellmetoforgetthewholethingasFermat

haddiedagainandwouldn'texplainbeyondthat.Itriedtoget

Niemandtolookatitbeforeheexitedinacloudofsmoke.Buthe

wasn'tinterestedandleftmewithmyunaffirmedworkinmyhand.

SoIcanonlyappealtothosewhohavereadthisfar:

"What,ifanything,haveImissedhere?QEDornon?"

Comments,criticism,andpostalmoney-orderswelcomeat:

r.earle.harris@gmx.com
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Apologia

Theabovedramaticconceitisintendedonlyasentertainment.

Fermatwouldneverhitanyonewithaphonebook.Norwouldhe,

norI,speakillofProfessorWilesandhiswork(whichIhavenever

seenandwouldbetooslowandthicktounderstand).Ifthereis

anysubtexthere(andwithme,thereusuallyisn't)itisthatof

Thoreau's:"Simplify,simplify,simplify."
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