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Pal Erdos , 2 6 March , 1913-2 0 September , 199 6 

Several week s afte r CNTA-5 , Pa l Erdo s passe d awa y whil e attendin g a  combi -
natorics conference i n Warsaw. Eighty-thre e year s young, Erdo s was fond o f saying 
that mathematician s "die " whe n the y sto p provin g an d conjecturing ; the y "leave " 
at th e en d o f thei r lives . I t wa s hi s arden t wis h tha t h e no t di e befor e h e left , an d 
it indee d turne d ou t tha t way . Pa l Erdo s was active in many part s o f mathematics , 
but nearl y hal f o f hi s phenomena l outpu t wa s i n numbe r theory . Amon g hi s mos t 
important result s wer e hi s elementar y proo f o f th e prim e numbe r theore m (wit h 
A. Selberg) , hi s theore m wit h M . Ka c o n th e numbe r o f prim e factor s o f integer s 
(which wa s instrumenta l i n beginnin g th e subjec t o f probabilistic numbe r theory) , 
and hi s seminal papers in combinatorial numbe r theory . I t ha s been said that Erdo s 
was th e princ e o f problem solvin g an d th e unconteste d kin g o f problem posing . 

A bi g champio n o f elementar y methods , Erdo s influence d man y mathemati -
cians, mysel f included , t o tak e thei r head s ou t o f th e cloud s o f theor y an d groun d 
their thought s i n specific , ofte n numerica l problems . H e ferventl y hel d t o a  "bi g 
tent" vie w o f mathematics—ther e ar e man y approache s an d style s an d w e shoul d 
not le t th e whim s o f curren t fashio n dictat e to o strongl y wha t shoul d b e studied . 
He would hav e been quit e intereste d i n many o f the differen t paper s i n this volume . 

Carl Pomeranc e 
University o f Georgi a 
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Preface 

The Canadian Numbe r Theor y Association (CNTA ) i s an informal organizatio n 
of Canadia n numbe r theorists , founde d i n 198 7 throug h th e initiativ e an d effort s 
of Richar d Molli n o f th e Universit y o f Calgary . H e als o organize d th e firs t CNT A 
conference whic h took place in 1988 at th e Banff Centre . Subsequen t CNT A confer -
ences were held a t the University o f British Columbi a (Vancouver , B.C. ) i n 1989 , a t 
Queen's Universit y (Kingston , Ontario ) i n 1991 , and a t Dalhousi e Universit y (Hal -
ifax, Nov a Scotia ) i n 1994 . Proceeding s wer e published fo r thre e o f these meeting s 
and als o fo r th e Internationa l Numbe r Theor y Meetin g hel d a t Universit e Lava l i n 
1987; thi s conferenc e i s often referre d t o a s the Ot h CNTA meeting . 

The presen t volum e contain s th e proceeding s o f th e fift h CNT A conferenc e 
which was held at Carleto n University (Ottawa , Ontario ) fro m Augus t 1 7 to Augus t 
22, 1996 . Ther e wer e 18 0 registere d participants ; 6 0 fro m Canada , 8 1 fro m th e 
United States , 2 9 from Europe , 7  from Asia , an d 1  each from Africa , Australi a an d 
South America . 

The scientifi c progra m o f th e conferenc e consiste d o f 4  on e hou r plenar y lec -
tures, 2 7 forty minut e specia l session talks an d 7 1 twenty minut e contribute d talks . 
While th e invite d addresse s focuse d o n algebrai c an d computationa l numbe r the -
ory, analyti c numbe r theory , arithmeti c algebrai c geometr y an d ellipti c curves , an d 
diophantine problems , th e contribute d talk s represente d a  wid e variet y o f differ -
ent area s o f numbe r theory . Al l abstract s o f thes e presentation s wer e reviewe d i n 
advance t o ensur e a  hig h qualit y o f the scientifi c program . 

In additio n t o th e above-mentione d talk s ther e wa s a  publi c lectur e b y Davi d 
Boyd o n "Mahler' s measur e an d ellipti c curves " an d a  problem s sessio n conducte d 
by Joh n L . Selfridg e an d Richar d K . Guy . 

The mathematica l activitie s o f th e conferenc e wer e arrange d an d oversee n 
by th e Scientifi c Committe e consistin g o f H . Darmo n (McGill) , J . Friedlande r 
(Toronto), R . Gupt a (UBC) , J.G. Huar d (Canisius ) (Assistan t t o Local Organizer) , 
D. Ro y (Ottawa) , an d K.S . Williams (Carleton ) (Chairma n an d Loca l Organizer) . 

The presen t volum e contain s fo r th e mos t par t th e writte n version s (ofte n 
greatly enhanced) o f some of the presentations. Al l papers were refereed. Almos t al l 
papers wer e prepared b y the author s i n som e version o r flavou r o f TgX; the editor s 
wish t o than k al l author s fo r thei r considerabl e car e an d effort . Specia l thank s ar e 
also du e t o th e referee s fo r thei r importan t contributio n t o thes e proceedings . 

I also gratefully acknowledg e the help and suppor t o f faculty, staf f an d student s 
of the Departmen t o f Mathematics an d Statistic s a t Carleto n University , a s well a s 
that o f Jame s G . Huar d (Canisius) , Dian e Berezowsk i an d La i Alakkattusser y fo r 
their valuabl e assistance . 



xvi P R E F A C E 

The conference was supported i n part b y Centre de Recherches Mathematiques , 
Montreal; Field s Institut e fo r Researc h i n Mathematica l Sciences , Toronto ; U S 
National Securit y Agency ; Carleto n University , an d th e Universit y o f Ottawa . 

The sixt h CNT A conferenc e i s no w bein g organized . I t wil l tak e plac e a t th e 
University o f Manitoba; th e loca l organizer i s Hugh C . Williams. Ther e i s no doub t 
that i t wil l be a s successfu l a s th e previou s CNT A conferences . 

Ottawa, Augus t 199 7 Kennet h S . William s 
CNTA - 5 Loca l Organize r 



Conference Banque t i n Honou r o f 
Richard K . Gu y 

The banque t wa s in honou r o f the 80t h birthda y o f Richard K . Guy , Emeritu s 
Professor o f Mathematic s a t th e Universit y o f Calgary . A  numbe r o f participant s 
including Joh n Selfridg e spok e abou t Professo r Gu y an d hi s achievements . Dunca n 
Buell recite d a  poe m whic h h e ha d compose d i n honour o f the occasio n an d whic h 
is reproduced below . 

Richard K . Gu y 

He is the ver y mode l o f a  Master , arithmetical , 
With informatio n quintic , quartic , cubi c an d quadratical . 
His treatise o n th e problem s ye t unsolve d i s now quit e classical , 
With reference s aplent y t o tha t ma d Hungaria n Erdo s Pa l . 

One find s i n there additio n chain s an d asymptoti c densities , 
Aliquots, 3 n + 1 , and perfec t numbers ' parities . 
About binomia l factor s it' s teemin g wit h a  lo t o f news , 
And man y cheerfu l fact s abou t th e propertie s o f residues . 

The autho r o f Unsolved...  include s result s o n sum s factoria l 
And quirk s abou t equation s tha t wer e misattribute d t o Pell , 
And s o in matter s quintic , quartic , cubi c an d quadratical , 
He i s the ver y mode l o f a  Master , arithmetical . 

Originally Englis h he' s b y no w perhap s Canadian — 
A term whos e meanin g ma y ye t b e define d b y Monsieu r Chretie n . 
He knows a  thousan d limerick s o f topics mostl y prurient , 
Which he'l l recit e a d nauseu m i n sequence s recurrien t . 

When h e ca n tel l a t sigh t a  fracta l prim e i n the continuum ; 
When h e ha s taugh t u s al l t o star t ou r paper s wit h 'exordium' ; 
When h e ca n find a  close d for m fo r a n arbitrar y Gaussia n sum ; 
When nex t 23 9 i s in Congressus  Numerantium; 

When h e ca n tel l tha t n  les s 1  by 0  o f n' s divisibl e 
For n  tha t isn' t prim e bu t ha s som e factor s p  nontrivia l 
When he' s forgive n m e fo r writin g u p thes e line s o f doggerel , 
He'll b e th e ver y mode l o f a  Master , arithmetical . 

Duncan Buel l 
July, 199 6 



xviii RICHAR D K . GU Y 

The followin g i s Richar d Guy' s respons e t o th e speakers . 

Thank yo u t o th e organizer s fo r allowin g Selfridg e an d Eggleto n an d my  thir d 
friend t o tal k the m int o arrangin g thi s occasion . 

Thank yo u t o my  parent s fo r supplyin g th e gene s fo r a  lon g an d health y lif e 
and aptitud e fo r mathematics . The y wer e no t mathematician s bu t the y ha d a 
love of learnin g an d the y taugh t elementar y mathematics , alon g wit h othe r schoo l 
subjects, wit h understanding , honest y an d fearlessness . 

Thank yo u t o mathematics , an d t o numbe r theor y i n particular , fo r provid -
ing a  retrea t fro m life' s othe r problems . Aviezr i Fraenke l tol d m e tha t hi s aun t 
said, durin g a  domesti c tif f wit h hi s famou s uncle , Lif e i s no t alway s a s simpl e a s 
mathematics. 

Thank yo u t o my  school-teachers , Scott y Nichol , Feli x Browne , J.J . Walto n 
and notabl y Cyri l T . Lea r Ca t on and Kennet h Lansdel l War die, who died onl y las t 
year. Wardl e wa s a  pupi l o f Chevallie r a t Mancheste r Gramma r Schoo l an d wen t 
to Caiu s College , Cambridge , wher e I  followe d him , t o b e followe d i n tur n b y m y 
brother-in-law, a  so n an d a  grandson . 

Thank yo u t o man y famou s Cambridg e lecturers , A.E . Ingham , J.C . Burkill , 
Philip Hal l an d others , includin g Besicovitch , wh o woul d shuffl e int o th e lectur e 
room, dra w a  definit e integra l o n th e boar d an d whee l o n som e unfortunat e i n th e 
front row , "Doe s i t conwairge? " A  terrified silence , so on to the nex t person , "Doe s 
it conwairge? " An d o n to a  third , unti l som e brav e sou l let s ou t a  tentative "Yes" . 
On t o th e next , "Doe s i t conwairge? " No w it' s easy ; a  confiden t "No! " O n t o 
the next , unti l he' s collecte d a  confusio n o f yesses an d noes , the n bac k t o th e first , 
"Vy doe s i t conwairge? " A  stuttere d repl y an d o n t o th e next , "V y doe s i t no t 
conwairge?" I t wa s hard no t t o lear n mathematic s fro m Bes i . 

Thank you to Harold Davenport an d his remarkable London seminar, where reg-
ular attendee s include d Estermann , Ambros e Rogers , R.P . Bambah , G.L . Watson , 
Heini Halberstam an d K.F . Rot h wh o shared my  interes t i n chess endgame studie s 
and wa s i n th e middl e o f earnin g hi s Field s medal . Th e man y visitor s include d d e 
Bruijn an d Erdo s a t th e tim e whe n h e an d Selber g produce d a n elementar y proo f 
of the Prim e Numbe r Theorem . 

Thank yo u t o Singapor e colleagues : Pete r Lancaster , colleagu e fo r al l bu t 4  of 
the 4 0 years I'v e know n him , late r t o arrang e m y comin g t o Canada , t o becom e a 
Fellow of the Royal Society of Canada an d Presiden t o f the Canadia n Mathematica l 
Society. A  laughable exampl e o f the blin d leadin g th e sighte d bein g hi s attendanc e 
at a  cours e I  onc e gav e i n Matri x Theory . T o Eri c Milner , no w als o a  Fello w o f 
the Roya l Societ y o f Canada , a  colleagu e fo r al l bu t 5  o f th e 4 5 year s sinc e w e 
first met , throug h who m I  me t hi s Ph D supervisor , Richar d Rado . T o Alexande r 
Oppenheim, als o a  pupi l o f Chevallie r a t Manchester , who , i n hi s 90's , stil l live s i n 
Henley-on-Thames. 

Thank yo u t o Singapor e visitors : Samm y Eilenberg , Charle s Coulso n (Eri c 
Milner's Master' s supervisor) , Marshal l Stone , bu t mos t o f al l t o Dic k an d Emm a 
Lehmer, wh o arranged wit h Oppenheim t o send me to this continent i n 1959 , where 
I me t Emor y Starke , Bale y Pric e (wit h who m I  had dinne r las t week ) an d Gordo n 
Pall an d Arnol d Ros s wh o ha d studie d wit h Oppenhei m unde r L.E . Dickson . I 
attended th e Boulde r Summe r Institut e i n Numbe r Theory , wher e wer e hal f th e 
world's mos t famou s numbe r theorists : Ayoub , Bateman , Birch , Alfre d Brauer , 
Carlitz, Chowla , Pau l Cohen , Davenport , Erdos , Grosswald , Kneser , Jo e Lehner , 
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Don Lewis , Henry Mann , Iva n Niven, Gordo n Pall , Rademacher , Juli a an d Raphae l 
Robinson, Selberg , Straus , Olg a Taussky , Vandiver , A l Whitema n an d Barkle y 
Rosser an d Lowel l Schoenfeld , wh o wer e alread y chasin g thos e elusiv e zeros . I' d 
been i n correspondenc e wit h Le o Moser , an d I  me t hi m an d Selfridg e fo r th e firs t 
time. Sadly , Leo died 1 2 years later , bu t I  managed t o overlap him fo r 5  memorable 
years i n Alberta . H e die d o n th e commo n birthda y o f Donal d Coxeter , o f Joh n 
Selfridge an d o f my brother-in-law . 

Thank yo u t o ou r childre n wh o took m e bac k t o Cambridg e wher e I  me t Con -
way, Cassels , Swinnerton-Dyer , Ala n Baker , Joh n Coates , Andrew s Wile s an d An -
drew Bremner , th e firs t an d las t o f whom hav e bee n considerabl e collaborators . 

Thank yo u to thousand s o f students . I  would especiall y lik e to remembe r Jac k 
Kenyon, wh o die d tragicall y a  fe w year s ago , an d Roge r Eggleto n an d Richar d 
Nowakowski. 

And than k yo u t o someon e wh o ha s experience d littl e o f th e thril l an d fu n o f 
mathematics, bu t wh o ha s supporte d mathematician s an d endure d thei r eccentric -
ities fo r wel l over a  hal f a  century : -  Louise ! 
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