
E rdoβs d id h is docto ra l w o rk in 1934 at Budapest under L eopo ld Fejér, concern ing the

p rim es betw een n and 2n. In 1934 he w en t to Cam b ridge, and in 1938- 39 he p roduced m ajo r

resu lts a t P rinceton’s In st itu te fo r A dvanced Study, no tab ly w o rk ing w ith M arc Kac and A u2
relW in tner to found p robab ilist ic num ber theo ry, m ajo r w o rk w ith Pau l T u rán on app rox i2
m ation theo ry, and w ith W ito ld H u rew icz on dim en sion theo ry.

It appears tha t the it ineran t life of E rdoβs began w hen h is fellow sh ip a t the In st itu te w as

no t con t inued after 1939. In 1954, the terrib le days of M cCarthyism and an t i- Comm un ist

hysteria raged in the U n ited Sta tes. E rdoβs w as den ied en try to the U. S. fo r n ine years.

F rom 1964 t ill her dea th in 1971 E rdoβs’m o ther t ravelled w ith h im all a round the w o rld in h is

m eanderings.

Som etim es peop le have the w rong idea tha t a ll papers by E rdoβs are sho rt ones. Bu t there

w as, fo r exam p le, the huge paper in 1965 of m o re than 100 pages in w h ich E rdoβs, R ado and

H ajna l founded part it ion ca lcu lu s.

Pau l E rdoβs seem s to have had a co llect ion of m ethods he devised tha t he u sed over and

over to so lve variou s p rob lem s. Such w as the case in h is 1975 w o rk w ith John Selfridge to

p rove tha t the p roduct of tw o o r m o re con secu t ive in tegers canno t be an n- th pow er. O ne of

h is m ajo r con tribu t ion s in m athem atics w as to show the pow er of p robab ilist ic m ethods.

E rdoβs w ro te m o re than fif ty jo in t papers w ith A ndrás H ajna l on tran sfin ite com b ina2
to rics, and nearly fif ty w ith A ndrás Sárkoβzi.

Pau l E rdoβs w as a ch ild p rod igy, having discovered negat ive num bers w hen he w as

around fou r years of age! H e loved to ta lk to ch ild ren, w hom he referred to as ep silon s, ask2
ing peop le he m et how m any ep silon s they had. H e had a sharp sen se of hum o r and referred

to God as the ‘U lt im ate Fascist’. W hen a m athem atician ceased to be crea t ive and p roduc2
t ive, E rdoβs w ou ld say tha t tha t person w as ‘dead’, and w hen they died in the u sua l sen se he

w ou ld say tha t the person ‘left u s’. In th is sen se, then, since E rdoβs never ceased to be cre2
a t ive, he has no t d ied, he has ju st lef t u s. H e joked tha t in H eaven there w ou ld be a grea t

dream book w h ich w ou ld have the so lu t ion s of a ll p rob lem s and p roofs of a ll theo rem s.

译　文:

回 忆 Pau l E rdoβs (1913- 1996)

自从 1981年我们的《数学研究与评论》创刊以来, Pau l E rdoβs一直是学术顾问. 1996年 9
月 20日他在华沙的Banach 中心参加会议时,因心脏病突发不幸去世. 他的逝世是世界数学界
的重大损失. 他在长达六十几年的研究生涯中,完成了 1500余篇论文,其中约有 500余篇是与
其他数学家合作完成的.

E rdoβs是位游历世界的数学家,很少呆在同一地方超过一周甚至几天. 他总是一到某地就
宣布他的大脑是开放的,于是教师和学生们会围绕在他的身旁同他讨论各种难题. 通常情况
下, E rdoβs都会以他那敏锐的洞察力,为他的听众给出关键性的提示,使他们最终得以解出曾
苦思良久而毫无线索的题目.
他将毕生献给了数学事业,而自己除了旅行袋中的随身物品之外一无所有. 邀请他的主人
们为他提供食宿和必要的衣物. 除了他的生活必需品之外,他把旅行中的全部所得都用来帮助
别人 (除供养他的母亲外). 他还常将大笔钱作为奖金征解数学问题,根据他评定的题目难度,
奖励一到五千美元不等.

Pau l尽可能地多走路,不嗜烟酒,只因热爱运动,听说近年还曾在一家旅馆的十层楼梯上
跑上跑下. 这种简朴的生活方式当然有助于他的健康.
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他的主要研究兴趣在于组合数论,他在这个领域做出了重要的工作,并在几何、概率、集
合论、复分析、群论等多个领域也有所建树. 他在R am sey 理论、图论、丢番图分析、堆垒数论和
素数理论等方面都做出了重大贡献.

1948年 E rdoβs和A tle Selberg 在新泽西州的普林斯顿所作的研究引起了全世界的关注.
他们给出了素数定理,即“表示从 2到 x 的素数个数的函数 Π(x )可以用 x ölogx 来逼近”的“初
等”证明. 这是由 Gau ss 和 L egendre 于 1790 年至 1800 年间给出的猜想, 1896 年首次被
H adam ard 和 Pou ssin 用复分析方法证明,而给出一个不用复分析的证明是一个重大成就. 我
记得当时曾传说 Selberg 已给出了一个估计公式,可以用来证明D irich let 的断言: 在序列A n

= an+ b中有无穷多个素数,其中 a 与 b互素, n= 1, 2,⋯. 这是古代欧几里德关于“自然数中
有无限个素数”的定理的推广. E rdoβs发现 Selberg 的想法可用来证明素数定理,于是他俩就写
了篇论文给出了这个证明. 但他们的证明一般的数学家很难读懂,首先清晰地揭示他们想法的
我认为是不久后 J. G. V an der Co rpu t用法语写的论文.
我觉得 Pau l E rdoβs某种程度上很象 G. H. H ardy,以善于解特别难的题目而著名. 据说

H ardy曾评论过普林斯顿的数学研究工作和剑桥的数学研究工作之间的不同之处在于: 在普
林斯顿,数学家们揭示出抽象规律,在各处打下一个个浅洞; 而剑桥的数学家们则将一个洞钻
到地球的中心,从而彻底解决一个问题. E rdoβs到处讲授一些他认为重要的数学问题,他演讲
的非确定性标题通常为“数论中的一些问题”. 在讲演中,他会回溯这些问题的由来、发展及最
新进展情况,常给出一些新的解题线索. 过一段时间,其中的许多问题就被解决了.
世界上不同年龄的数学家都期望与 E rdoβs会面,因为与 E rdoβs的一次会谈常会导致共同
发表一篇论文. 如果你与 E rdoβs合作一篇论文,你就会有 E rdoβs数 1. 如果某人再同你合写一
篇论文,他就有 E rdoβs数 2,依此类推. 有趣的是成千的人拥有 E rdoβs数,而且这些 E rdoβs数都
很小 (译注: E rdoβs数越小表示与 E rdoβs的合作关系越密切) ! E rdoβs曾三次访问过西弗吉尼亚
州的摩根城,有一次我发现在西弗吉尼亚大学至少有三十几人拥有不超过 7的 E rdoβs数. E r2
doβs也曾访问过中国,他在中国的影响与在世界其他地方一样广. 他是个真正的世界公民.
我永远记得同 E rdoβs的第一次会面. 我给他看了一道关于二项式系数因子的题目,他给了
我一个详细的提示. 在以后的几次会面中,他总是以“上次我给过你一个提示”作为谈话的结
束. 于是乎,直到我用他的提示解出那道题目之前,我的 E rdoβs数只能停留在 2上.

E rdoβs于 1934年在L eopo ld Fejér的指导下在布达佩斯攻读博士,论文是关于 n 到 2n 之
间的素数分布问题. 1934年他去了剑桥, 1938- 39年他在普林斯顿高等研究所深造期间做出
了许多重要的工作,与M arc Kac和A u relW in tner一起创立了概率数论; 与 Pau l T u rán 合作
在逼近论方面,以及与W ito ld H u rew icz合作在维数理论方面的工作.

E rdoβs的游历生涯约始于 1939年离开普林斯顿之后. 1954年,可怕的麦卡锡主义和歇斯
底里的反共浪潮席卷了美国, E rdoβs被禁止入美长达 9年之久. 从 1964年起, E rdoβs的母亲一
直跟着他在世界上到处流浪,直到她 1971年去世.
有时人们有些误解,以为 E rdoβs发表的文章都很短. 事实上并非如此,例如, 1965年 E rdoβs
与R ado 和H ajna l合作创立分拆微积分的论文就长达 100多页.

Pau l E rdoβs 大概掌握了一整套自行设计的方法, 一次次用于解决各种难题. 比如, 他于
1975年与 John Selfridge合作证明了两个或两个以上连续整数的乘积不可能是一个整数的 n
次方,就是一个很好的例子. 他对数学的巨大贡献之一是向人们展示了概率方法的强大功能.

E rdoβs与A ndrás H ajna l在超限组合论上合作了五十多篇论文,与A ndrás Sárkoβzi也合作
了近五十篇论文.

Pau l E rdoβs小时候就是个神童,四岁时就独立发现了负数! 他喜欢与孩子们交谈,他称小
孩为“Ε”,问他遇到的人他们有几个 Ε. 他极富幽默感,称上帝为“最终的法西斯”. 当一个数学家
失去了创造性或停止研究工作以后, E rdoβs会说那人“死了”,而当他们真的去世时,他会说那

人“离开了我们”. 从这个意义上说, E rdo
¨

s只是离开了我们,因为他从未停止过数学研究和创
造. 他曾开玩笑说,天堂上有一本梦之书,上面记载着所有难题的解答和所有定理的证明,　
(但愿他能够读到这本书). (施晓东译,程生有　于洪全校)
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Journal of M athem atical Research & Expo sit ion

V o l. 17, N o. 1, 1- 4, Feb. 1997

In M em or iam , Paul Erdoβs, 1913- 19963

H en ry W . Gou ld

(D ep t. of M ath. , W est V irg in ia U n iv. , P. O. Box 6310,M o rhan tow n,W V 26506- 6310. U SA )

　　Pau l E rdoβs, em inen t adviser of ou r JM R E since

ou r founding in 1981 passed aw ay after a m assive

heart a t tack on 20 Sep tem ber 1996 w h ile a t tend ing

a m eet ing a t the Banach Cen ter in W arsaw. H is

passing is an eno rnou s lo ss to m athem atics w o rld2
w ide. Fo r over six ty years he pou red ou t h is life in

som e 1500 papers , perhap s 500 being coau tho red

w ith o ther m athem atician s.

E rdoβs w as an it ineran t m athem tician, go ing ev2
eryw here in the w o rld, bu t seldom staying in any

one p lace m o rn than a few days o r a w eek. H e w ou ld arrive and announce tha t h is b ra in w as

open. Studen ts and teachers w ou ld clu ster around h im and discu ss d iff icu lt p rob lem s, and of2
ten E rods, w ith h is keen in sigh t, w ou ld p roffer som e h in t tha t w ou ld enab le h is listener to

so lve a p rob lem tha t had rem ained in tractab le un t il tha t m om en t.

H e devo ted h is en t ire life to m athem atics, having virtua lly no m ateria l po ssession s save

the clo thes on h is back and a few necessit ies carried in a va lise. H is ho sts a long the w ay

w ou ld a t tend to h is m eals and see tha t he had necessary clo th ing. Excep t fo r the bare neces2
sit ies of h is life, any m oney tha t cam e h is w ay in h is t ravels w as ru rned over to help o thers

(and fo r m any years h is m o ther) , and no tab ly m oney w as frequen t ly offered as a rew ard fo r

the so lu t ion of m athem atica l p rob lem s w ho se diff icu lty he graded in am oun ts from a do ller

to , I th ink,U S ＄ 5, 000. 00.

Pau l w alked as m uch as po ssib le, d id no t sm oke o r drink, and there are sto ries abou t h is

runn ing up and dow n ten fligh ts of sta irs in a hoels no t too m any years ago ju st fo r the love

of the exercise. T h is Spartan lifestyle certa in ly had soneth ing to do w ith h is unu sua lly excel2
len t hea lth.

It seem s certa in tha t h is ch ief in terest w as in com b ina to ria l num ber theo ry. H e did m a2
jo r w o rk in th is area, bu t a lso in geom etry, p robab ility, set theo ry, com p lecx analysis, g rop

theo ry, p robab ility, etc. H e m ade m ajo r con tribu t ion s to R am sey theo ry, graph theo ry, D io2
phan t ine ana lysis, add it ive num ber theo ry, and p rim enum ber theo ry.

3 Received D ec. 31, 1996.
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　　 In 1948 E rdoβs and A tle Selberg,w h ile a t the In st itu te fo r A dvance Study, P rinceton, N.

J. , a t t racted w o rldw ide a t ten t ion w hen they found a so- ca lled ‘elem en tary’p roof of the p rine

num ber theo rem tha t Π(x ) , the num ber of p rim es from 2 to x is asym to t ic to x ölog x. T h is

had been con jectu red by Gau ss and L egendre circa 1790- 1800, and w as first p roved rigo r2
ou sly. To give a ( long)p roof w ithou t m ak ing any appea l to com p lex analysis w as a rem arkan2
le ach ievem en t. I rem em ber tha t a sto ry cu rren t a t tha t t im e w as tha t selberg had developed

an est im tion fo rm u la to a t tact a cla im of D irih let tha t there are infin itely m any p rim es in the

sepuence dif ined by A n = an+ b,w here gcd (a, b) = 1, n= 1, 2, 3,⋯, D irich let’s cla im w as, of

cou rse, an ex ten sion of the ancien t theo rem of Euclid tha t there are infin itely m any p rim es in

the na tu ra l num ber sepuence. T he sto ry had it tha t E rdoβs saw tha t Selberg’s idea cou ld be

u sed to p rove the p rim e num ber theo rem , and tha t they each w en t off and w ro te up a paper

g iving the p roof. Bu t E rods and Selberg w ere d iff icu lt read ing fo r the average m ethem atician,

and I believe the first fa irly good expo sit ion of their idea w as given sho rt ly thereafter by J. G.

V an der Co rpu t,w ho se paper w as in F rench.

I th ink tha t Pau l E rdoβs w as in one w ay very m uch like G. H. H ardy,w ho w as rem arkab le

fo r so lving exem ely diff icu lt ind ivdual m athem atoca l p rob lem s. H ardy is suppo sed to have re2
m arked tha t the d ifference betw een the k ind of m athem atics done a t P rinceton and at Cam 2
b ridge, w as tha t a t P rinceton they revel in ab stract genera lit ies, d igg ing sm all superfica l

ho les a ll over the p lace, w hereas a t Cam b ridge they drill a ho le st ra igh t dow n to the cn ter of

the earth and so lve a sing le p rob lem . E rdo
. .

s lectu red over and over on certa in p rob lem s tha t

he felt w ere im p ro tan t, and the unassum ing t it le of a typ ica l p resen ta t ion by E rdo
. .

s w hen he

visited a un iversity m igh t be ju st‘Som e p rob lem s in num ber theo ry’. In these ta lk s he w ou ld

go back to these p rob lem s, g iving an update on their sta tu s, often w ith new h in ts fo r their

so lu t ion. O ver a period of t im e m any of the p rob lem s w ere so lved.

Young and o ld m athem atician s a ll over the w o rld loved to m eet h im since the resu lt of a

session w ith E rdoβs w ou ld u sua lly lead to a jo in t paper. If you w ro te a paper w ith E rods then

you w ou ld have E rods num ber 1. If som eone else then w ro te a paper w ith you, then tha t per2
son w ou ld have E rdoβs num ber 2; etc. It is cu riou s tha t so m any thou sands of person s have E r2
doβs num ber and sm all num ber a t tha t! E rdoβs visited M o rgan tow n, in W est V irg in ia th ree

t im es and once I coun ted a t least th ree dozen peop le a t W est V irg in ia U n iversity w ho had E r2
doβs num bers less than o r epual to 7. H e visted Ch ina fo r severa l t im es, h is influence has cer2
ta in ly been felt in Ch ina as w ell as everyw here in the w o rld. H e w as a true C it izen of the

W o rld.

I w ill a lw ays rem em ber m y first m eet ing w ith E rdoβs. I show ed h im a p rob lem abou t d i2
viso rs of b inom ia l coefficien ts and he gave m e a deta iled h in t. A t each sub sequen t m eet ing he

has ended the conversa t ion w ith the rem ark tha t“I gave you a h in t last t im e. ”W ell, un t il I

can reso lve the m atter w ith h is h in t, m y E rdoβs num ber w ill have to rem ain equal to 2.
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