Chuyén vé mét dong ho Todn hoc:

GIA DINH BERNOULLI

Lé Quang Anh, Ph.D.

Qua lich st, ta thay cd rat nhiéu ngudi cé nhitng déng gép dang ké cho sy
phat trién ctia Toan hoc. Nhung su dong gép to 1én cho Todn hoc trong nhiéu
nganh khac nhau ciia mot dong ho, mét gia dinh thi chi c6 moét: Gia dinh
Bernoulli. Trong hai thé ky 17 va 18 gia dinh nay da cung cdp cho Toédn hoc
it nhat 1a tdm nha Toan hoc, trong s6 dy c6 ba nha Todn hoc cé anh hudng
nGi trdi nhat. D6 1a Jacob Bernoulli (1654 — 1705), Johann Bernoulli (1667 —
1748) va Daniel Bernoulli (1700 — 1782).

Gia dinh Bernoulli.

Dong ho Bernoulli c6 nguén goc tir Ha Lan, theo dao Tin Lanh nhanh Calvinism?.
Nam 1567, vua Philip cGia Tay Ban Nha d3 g&i mot dao quan hung manh di trirng
phat nhitng xt nao chdng lai vua chia Tay ban Nha, chéng lai Thién Chua gido La
M3, thiét |ap lai uy quyén. Trudc sy de doa &y, gia dinh Bernoulli chay trén qua
Basel, Thuy Si, khi &y Thuy S 1a mot x&* thuwong mai giau cé nhat & Trung Au [1].

Khai dau, cic thanh vién gia toc Bernoulli déu [am thwong mai, va ho mau chéng
trd thanh nhitng thuong gia giau c6. Nhitng nha Todn hoc Bernoulli déu xuat phat
tlr Nicolas Bernoulli (1623 — 1708), mét thuong gia thanh dat & thanh phd Basel,
Thuy si. M&c du 6ng nay khong cé biéu hién nao vé ndng khi€u Toan hoc, nhung
cac thé hé con chau clia 6ng vé sau hau hét 13 nhirtng nha Todn hoc cé tai, trong s6
dé cé nhitng ngudi tam c& hang dau Chau Au thoi dy: Jacob Bernoulli, Johann
Bernoulli va Daniel Berboulli.

Cé thé néi cung vdi Isaac Newton, Gottfried Leibniz, Leonhard Euler, va Joseph
Lagrange, ba nha Todn hoc Bernoulli d3 déng gép, phat trién, ché ngu cac I3nh vyc
sau day trong su6t thé ky 17 va 18: Tinh Vi-Tich-Phan, Hinh hoc, Co hoc, Nhiét
dong hoc (Thermodynamics), Thiy déng hoc (Hydrodynamics), Quang hoc, Thién
Van hoc, Xac suat hoc.

Dudi day 1a so d6 gia toc Bernoulli ké tir Nicolas, tén nhitng nha Todn hoc ndi tiéng
dwocin dam hon.

1 Nhénh Tin Lanh Calvinism do John Calvin (1509-1664) thanh 1ap tach khéi dnh hudng cha Thién Chua gido La Ma.
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The Bernoulli family

Micolaus
1623-1708

[ I ]
Jacob Micolaus Johann

1654-170%  1662-1716  1667-1743

Micolaus( 1)
16587-1759

Micolaus {11} Daniel Johann (11}
1695-1726 1700-1782  1710-1730

Johann (111} Daniel {1} Jacob (11
1744-1807 1751-1834 1759-1759

Luwu y: Nicholas, Nicolas hay Nicolaus la mot tén; Jacques, Jakob hay Jacob la m6t
tén; Johann, Jean hay John [a mét tén, nhung céch viét khac nhau tuy theo dia
phuong (ngdn ngilt). Mat khdac, khi tén thé hé sau trung vdi tén thé hé trwdce thita
thém s6 La M3 vao.

Jacob Bernoulli (1654 — 1705).

Jacob Bernoulli (1654 — 1705).

Jacob Bernoulli 1a con trai I&n nhat cda Nicolas Bernoulli, duoc xem nhv la
mot trong sé nhirng nha Todn hoc c6 dnh hudng rat I&n thi 8y, méc du dng
xuat than tlr mét gia dinh khéng cé truyén théng Todn hoc hodc Khoa hoc.
Cha me 6ng buéc 6ng phai hoc Triét hoc va Than hoc, nhitng mon hoc khéng



thé thiéu dé trd thanh mét ngudi thwong luu thanh dat cda xa hoi thoi ay.
Ong t6t nghiép Than hoc ndm 1676, sau d6 6ng roi bd gia dinh 1én Geneva
lam chan gido vién day kém Todn hoc va Khoa hoc dé kiém séng. Mét thoi
gian ngan sau d6 6ng qua Phap, 6ng & d6 trong hai ndm theo hoc Toan véi
nhitng ngudi theo trwdng phai Descartes. Nam 1681, 6ng qua Ha Lan, roi
tlr d6 qua Anh. Tai London, éng gdp g& mot sé nha Todn hoc va Khoa hoc
noi tiéng trong dé cé Robert Hook (1635 — 1703), Robert Boyle (1627 —
1691). Ong van gi* m&i lién lac véi cac nha Toan hoc va Khoa hoc dy trong
nhiéu ndm sau qua thu tin.

Qua nhitng chuyén di d6 day dé hoc hoi, 6ng d3 dinh huéng han cho minh
hai Ianh vuc chinh, d6 13 Todn hoc va Thién van hoc. Ndm 1683, 6ng trd vé
lai Thuy siva xin duoc chan giang day Toan- Co tai dai hoc Basel méac du gia
dinh éng phan déi.

Trong khodng thoi gian 1682 — 1704, Jacob Bernoulli d3 cdng bé nam téc
pham vé chubi s6 vo tan trong d6 ng duwa ra nhiéu két qua quan trong. Thi
du nhu 6ng chirng minh dugc rang chudi s6 diéu hoa

la phan ky. That ra két qua nay d3 duoc nha Toan hoc Y Pietro Mengoli
(1626 — 1686) chirng minh khoang 40 nam trudc. Ngoai ra Jacob con chirng

minh dwoc chudi sé
[ee]
P
nZ

n=1

la héi tu, tuy khong tim dwoc gia tri cha tdng s6 nhung éng da chirng minh
dugc téng s& nay nhd hon 2. (Khodng 30 ndm sau, ndm 1734, Euler da

N 2
chirng minh dwoc téng nay béng% ).

Thang 5 ndm 1690, 6ng cho cdng bé mot bai bao quan trong vé duong déng
thoi (Isochrone hay tautochrone curve)? trén t& Acta Eruditorum, t& bdo uy
tin dwoc thanh 1ap tir ndm 1682 do chinh Leibniz Iam chd but dau tién. Jacob
Bernoulli chirtng minh duogc rang bai todn xac dinh duwong dang thoi twong
duong vdi bai todn gidi mot phuong trinh vi phan bac nhat khong tuyén tinh.
Bai todn nay trudc dé da duoc Christian Huygens (1629 — 1695) vao nam
1659 gidi theo hudng Vat ly hoc. Nhwng chinh Jacob Bernoulli [a ngudi dau

2 puong dang thoi la duong cong di xudng, trén dé moi chat diém chi dwdi tac dung cda trong luc, bat ky khoi
hanh & diém nao, cling sé& dat diém day trong cting mét thoi gian nhw nhau (d3ng thoi= thoi gian bang nhau).
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tién dung chit tich phan (Integral) va cac phép tinh tich phan dé giai bai todn
nay3. Cling qua bai bdo nay, Jacob Bernoulli thiét |4p va dwa ra phuwong phap
giai phuong trinh vi phan goi |a phuong phdp phén ly bién sé (method of
separation of variables). Pudng cong dang thdi cé tén goi la duwdng cycloid.

Nam 1696, Jacob Bernoulli dua ra dwgc cach gidi phuong trinh vi phan dang
y =p(x)y +q(x)y”

ngay nay chung ta goi la phuong trinh Bernoulli. Ong d3 ap dung phuong
trinh nay dé giadi nhiéu bai toan Hinh hoc va Co hoc [4].

Bay gid ta ndi vé dudng cong cb tén la dwong déy xich (Catenary theo tiéng
Anh hay |a Chainette theo tiéng Phap). D6 |1a dang cla duwdng cong ciia mét
day xich treo gitra hai tru dwdi tac dung cla trong lugng cta no.

Nha Toan hoc va Thién vin hoc ngudi Y Galileo Galilei (1564 — 1642) d3 nghi
dén duong cong nay va cho rang dé 1a moét phan cha mot parabol. Nim
1646, Huygens, khi 8y mdi 16 tudi, da chirng minh duwoc két luan cta Galileo
la sai. Thang 5 nam 1690, Jacob Bernoulli chinh thirc dua bai toan nay Ién
to Acta Eruditorum nhu la mot bai todn thach thire: “Hdy xdc dinh hinh dang
duwong cong cua mét sgi ddy déng chét (khéi lwong phén phéi déu) duoc
treo gitra hai diém cé dinh.” M6t nam sau, trong sé bdo thang 6 ndm 1691,
cé ba o gidi dugc cong bd: mot cia Huygens, mét cla Leibniz va mot cla
Johann Bernoulli, em trai Gt cta Jacob Bernoulli. Ca ba 10i gidi déu di tdi
cung két qua nhung bang ba cach hoan toan khac nhau. Phuong trinh
Descartes cla dudng cong &y la:

eax+e—ax

y= 2a

trong d6 a 1a hang s6 tuy thudc vao khéi lvgng va strc cdng cla soi day [9].
Nghién ctru vé duong day xich duwgc dp dung trong xay dwng va kién truc.

3 Leibniz dung chit calculus summatorium dé chi tich phan [8].
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Bén trai la St Louis gateway, bén phai la nhitng vom trong truong DH Oxford. Do
[a nhirng hinh cé dang catenary Up ngugc.

Jacob Bernoulli [a mét trong nhitng nha Toan hoc tién phong trong ly thuyét
xdc sudt. Bai bdo dau tién cha 6ng vé xac suat cdong bé ndm 1685. Dong gop
I&n nhat cua Jacob Bernoulli [a nghién ciru mang tén Ars Conjectandi (Nghé
thudt suy dodn), tdc pham nay chi dwgc cdng bé ndm 1713 sau khi 6ng méat

6 nam.

JACOBI BERNOULLI,
Profell. Bafil. & utriufque Societ. Reg. Scientiar.
Gall. & Proft Sodl.
MaTuemarict CELESERRIMG

ARS CONJECTANDI,

OPUS POSTHUMUM.
Accedit
TRACTATUS
DE SERIEBUS INFINITIS,
EtErisrona Gallict feripta

DE LUDO PILAE
RETICULARIS

BASILEE,
Impenfis THURNISIORUM, Fracum.

¢l Decc xiile

... Atque si porro ad altiores gradatim potestates pergere, levique ne-

gotio sequentem adornare laterculum licet :
Sunmnae Potestatum

fn=dnn+in
Jnn = ndqdnng tn
Jnd=Jnt 4+ Ind 4+ 1nn
fnt=1ns 4 Ind 4 Ind— 1n
I =LInf+Ind 4+ Znt — Lnn
Jnf=dn? + Inf+In5—1Ind 4+ Ln
7 =Enf 457+ Lné — Znt 4 Lnn
Fn® = Ln? 4 I8 4 2n7 - S + 2nd -
Fnd = nt® ¥ dn® § 3nd — Zné 4 dnd = Lnn
Fat® = Lt ? 4 L0 4 En® 107 S - L 4 &
Quin imo qui legem progressionis inibi attentuis ensperexit, eundem eti-
am continuare poterit absque his ratiociniorum ambabimus : Sumta enim
¢ pro potestatis cujuslibet exponente, fit summa omnium n¢ seu

c_ 1 1 ] e Cher ciemlem2, o3
Jn =" +2n +2An 4P 334 Bn
L crcllicsZic3iesd s

2-3-4.5.6
" r-c—l-c—Z-c—3-c—4-r—.’:-r—GDn
2.3.4.5-6-7-8
exponentem potestatis ipsius n continué minuendo binario, quosque per-
veniatur ad n vel nn. Literae capitales A, B, C, D & c. ordine denotant
coéfficientes ultimorum terminorum pro fnn, fn*, fn® [n® &c
nempe
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Tac pham Ars Conjectandi 4n ban dau tién ndm 1713 va mét trang bén trong,
hang cudi cta trang nay cho thay vai con s6 dau tién cla diy s mang tén

Bernoulli.



Trong tac pham nay Jacob Bernoulli viét vé cac phép tinh hodn vi, t6 hop, chudi vo
tan, phén phéi nhj thire (binomial distribution), dinh luGt vé sé Ién (Bernoulli law
of large numbers). Ngoai ra, Jacob 13 ngudi chitng minh dwoc bat dang thirc
Bernoulli thu vi sau day:

(1+x)">1+nx, trongdd xlasé thuc khac0valénhon -1.

n
Cling chinh Jacob Bernoulli Ia ngudi dau tién chirng minh duoc lim (1 + %) tén

n—oo
tai va gia tri clia gidi han nam giita s6 2 va s6 3. Sau nay Euler xac dinh dugc chinh
xac do 13 s6 e, nghta la
. 1\
lim (1 + —) =e.
n—oo n

Jacob Bernoulli con quan tdm mdt cach thich thu dén nhitng dudng cong xodn &¢
logarithm ma Descartes da gidi thiéu tir nam 1637.

Jacob Bernoulli gitt gh& trwdng khoa Toan Dai hoc Basel tlr ndm 1695 cho dén khi
dng qua doi ndm 1705. Trén bia mo cla 6ng ngoai tén tudi va cong trang, ngudi
ta c6 khac hinh mét dudng cong xodn 6c¢ logarithm.

Eadem mutata resurgo.

| shall arise the same,

though changed.

RECT. PIOR_HICPRASTOLATE .
ET10
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Johann Bernoulli (1667 - 1748).

Johann Bernoulli (1667 — 1748).

Johann (hay la John hay la Jean) |a em Ut cla Jacob, nhé hon Jacob 13 tudi. Ciing
nhu tat cd nhirng ngudi con khac, dng Nicolas Bernoulli cho cédc con hoc Triét hoc
va Than hoc, mong mudn ching tré thanh nhirng ngudi thuong lvu thanh dat.
Hoc xong Trung hoc ndm 1683, Johann vao Dai hoc Basel hoc Y Khoa, t6t nghiép
Béc si ndm 1694 nhuwng khéng hanh nghé. Trong cung thai gian dy, Johann nho
anh 13 Jacob day thém Toan, luc dy Jacob dang la gido suw Toan & Dai hoc Basel.
Vi sy gilip d& cla Jacob, chang bao lau Johann ¢é thé ty mot minh doc dwoc cac
tadc pham cda Leibniz, roi tu nghién clru Todn hoc, ddc biét |a ly thuyét va ki thuat
vé phép tinh vi-tich phan, mét nganh Toan dang con rat méi mé luc bay gio. Jacob
mau chéng nhan ra rang em minh cé mot ndng khi€u Toén rat ddc biét va minh
khong cé gi dé day thém cho Johann nita [2] [5].

R6i hai anh em hop tac cung nghién clru mot s6 van dé. Nhung sy hop tac &y mau
chéng tan v vi nhitng sy tranh cai do6i khi ra ngoai pham vi Todn hoc. Cai t6i (ego)
cla Jacob va Johann qud I&n. Ca hai khdng con nhan nhuong nhau nira, ké ca mot
s6 van dé thudc pham vi gia dinh [2] [7].

Néu bé qua ca tinh va nhitng tai tiéng do quan hé déi x{r vdi Jacob, thi Johann 13
mot nha Toan hoc xuat sac. Nhitng gi dng lam duwoc cho Todn hoc, dic biét cho
phép tinh vi-tich phan con phong phu hon ca Jacob nita. Chinh Johann Bernoulli
la ngudi da day Toan cho Euler sau nay tai Dai hoc Basel.

N3m 1694 6ng nghién clru vé ham y = x*. Ong nghién cttu chudi s vé tan bang
cach dung phuong phap tich phan tirng phan. Ong cling dat duwgc nhiéu thanh



qua trong viéc giai phuong trinh vi phan. Chinh 6ng da kham pha ra cdc ham lwgng
gidc hyperbol va nhirng phuong trinh vi phan dé xéc dinh ching. Vi nhiéu thanh
qua trong nghién clru vé céc phép tinh vi-tich phan va phuong trinh vi phan nén
nam 1694 dng dwoc moi lam gido su, roi trudng khoa & Dai hoc Groningen, Ha
Lan.

Tr& lai bai Toan duwong day xich (catenary) ma Jacob Bernoulli 3 dang trén to Acta
Eruditorum nam 1690 nhw |a mét thach d6. Johann dung ngay phuong phép vi-
tich phan cua Leibniz d€ gii bai toan, |&i gidi cla Johann té ra vuot trdi loi gidi cha
Huygens va |0i giai cGa chinh Leibniz [10].

Bai toadn dwong dodn thoi (brachistochrone curve)* cho thay tai nang va cé tinh
“kénh kiéu” cha Johann Bernoulli. Trong s6 bdo Acta Eruditorum thang 6 nam
1696, Johann dang théng bdo sau day:

T6i, Johann Bernoulli, g&i nhitng 1&i ndy tdi nhifng nha Todn hoc xudt sdc
nhdt thé gidi. Khéng cé gi thu hut nhifng con ngudi théng minh bang bai
todn thi thdch ma I0i gidi cua ho sé lam cho ho néi tiéng va lwu danh lai cho
doi sau. Téi hy vong sé thu hut duoc sw chu y cua gidi Khoa hoc trong dé c6
nhitng nha Todn hoc gidi nhét cua thoi dai ching ta nhw la Pascal va Fermat
cla thé hé trudc. Bdi todn cla téi sé cho ho thé hién phuwong phdp va tai
ndng cua ho. Néu ho gd&i loi gidi tdi téi, téi sé ddnh gid va céng bé sw xtrng
ddng cua ho.

Va day la bai toan ctia Johann Bernoulli:

Cho hai diém A va B ndm trong mdt phdng thdng dirng P (A cao hon B). Hdy
xdc dinh dwdng néi hai diém A va B va ndm trong mdt phdng P sao cho mét
diém chi chju trong luc chay tir A dén B trong thoi gian ngdn nhét.

Co 5 bai giadi dung dugc gdi tdi, trong do 4 bai giai tir nhirtng nha Toan hoc d3
thanh danh: De L’Hopital, Leibniz, Jacob Bernoulli va chinh cta Johann Bernoulli.
Con bai giai th&r ndm cia moét ngudi ghi la vo danh. Bai giadi cha ngudi vo danh nay
duoc Johann ghibén 1€ 1a “Ex ungue Leonem” (Nh@n biét con su ttr qua mong vuét
cua nd)°. Qua cach viét, qua lap ludn va tinh toan, Johann d3 nhan ra dugc 1oi giai
nay cta Newton va sau nay Newton cling cong nhan nhu vdy. Newton con ndi
thém rang 6ng da mat 12 tiéng dong ho dé gidi bai toan ay [2] [3]. Loi gidi cho bai
toan nay la mét phan duwong cycloid 1at nguoc.

Phuong phép giai bai todn dudong dodn thoi cda Johann Bernoulli rat ddoc ddo. N6

lam cdch mang phép tinh vi-tich phan cla Leibniz dé tré thanh mot phép tinh mai:
phép tinh bién phdn (Calculus of variations).

4 Poan thoi = thoi gian ngan.
5 Thi ra Johann cling con biét né nang con su t& clia nwdc Anh!
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Tech-Graphics

Cycloid 1a quy tich nhitng diém c8 dinh trén mot dudng tron cho san khi dwong
tron 18n khong truot trén mot dwong thang.

The red brachistochrone (inverted cycloid) curve
is the curve of fastest descent between two points

Pudng doan thoi la duwdng mau do (& gitra): ba hon bi cung tha ra tai mot diém,
nhung hon bi chay trén dudng gitra (cycloid) dén diém cudi trwdc hai hon bi kia.

Duwdi day la cdu chuyén cta Johann Bernoulli va nha Toan hoc Guillaume de
L’'Hopital (1661 —1704). Ta nén nhé rang de L’Hopital I&n hon Johann 6 tudi va da
c6 tén tubi trong gidi Todn hoc roi. Khi chua cé nghé nghiép gi, khoang gitra ndm
1694, Johann dén Paris — trai vdi y kién cda cha me dng — dé lam gia su cho mot
thanh nién qui téc ngudi Phap, d6 1a Hau tudc Guillaume de L'Hépital. Johann day
Hau twdc phép tinh vi-tich phan clta Leibniz, nhung vi can tién cho nén khi roi khoi
Paris 6ng van gd&i bai t&i cho Hau twdc theo yéu cau clia dng nay, dé tiép tuc duoc
trd lwvong. Nam 1695, Johann Bernoulli g&i téi Hau tudc de L’Hopital qui tac noi
rang néu hai ham s6 cé dao ham va cé hai bang 0 tai cing mét diém, va néu gidi
han ty s6 hai dao ham @y ton tai tai diém 4y, thi gidi han cua ty sé hai ham sé bdng
gidi han ty sé hai dao ham tai diém dy. Dién ta qui tac 4y thanh céng thirc nhu
sau:
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Qui tac nay cé trong phép tinh vi-tich phan ma moi sinh vién déu biét dudi tén goi
|a qui tdc L’'Hopital. Hau twdc de L'Hopital, vai sy thoéa thuan cta Johann Bernoulli,
cong bd qui tic nay trong cudn sach cla dng mang tén Analyse des Infiniment
Petits pour I'Intelligence des Lignes Courbes (Gidi tich cdc vé cuing nhé dé hiéu cdc
dwong cong) xuat ban ndm 1696 ma khong dé cap tdi ai da phat minh ra qui tic
nay. Tuy nhién trong |&i néi dau, de L’Hopital cé viét 1&i cdm on gdi tdi Johann
Bernoulli va Leibniz vé& mot s6 két qua cé trong sach [7].

Johann Bernoulli cé tham dy vao cudc tranh c3i gitta Newton va Leibniz vé van dé
ai la ngudi dau tién phat minh ra phép tinh vi-tich phan. Trong cudc tranh cii nay
hai anh em Jacob va Johann Bernoulli hoan toan tng hd Leibniz, nhat 1a Johann
ung hd nhiét tinh, phan béc tich cuc cdo budc cho rang Leibniz dao y tudng cla
Newton do hau hét nhitng nha Toan hoc duong thoi cdia Anh dwa ra. Chinh bai
toan dudong dodn thoi ma Johann thach dé cé dung y cho thdy wu thé clda phép
tinh vi-tich phan khai trién theo cach cla Leibniz so v&i phuwong phép vi-tich phan
khai trién tir khai niém chuyén déng (fluxion: van téc) theo cidch cla Newton.
Ngoai trir ngudi vo danh (tirc Ia Newton), khong cé mot ngudi nao theo phuong
phap cla Newton gidi dwoc bai todn dy. Piéu nay khdng nhitng xac nhan uu thé
cla phép tinh vi-tich phan cda Leibniz ma con cho thay Leibniz la ngudi sang lap
ra phép tinh vi-tich phan moét cach hoan toan doc lap véi Newton.

Johann rat muén cé mét chan gidng day tai Pai hoc Basel, Thuy Si, nhwng Jacob
dang la gido su va ciing la trudng khoa tai d6, Jacob khdng bao gi® chap thuan
cho wéc mudn nay cla Johann va Johann ciing d3 thé rang khdng bao gid tré vé
lai Dai hoc Basel khi con Jacob & d6.

Nam 1705, Jacob Bernoulli qua d&i, Johann tré vé Dai hoc Basel va sau dé duoc
moi gitt chirc trwdng khoa, thay thé cho ngudi anh cd ctia minh. Ong & d6 cho
dén cudi doi.

%k 3k 3k %k % %k

6 Dang v dinh % Ta biét thém rang qui tic de L’Hopital cling 4p dung duoc cho dang vo dinh 2 nira.
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Daniel Bernoulli (1700 — 1782).

Daniel Bernoulli (1700 — 1782).

Johann Bernoulli cé ba ngudi con trai, ké theo thir tu tir I&n dén nho 1a Nicolas Il
(1687 —1759), Daniel (1700 —1782) va Johann 11 (1710 —1790). C3 ba déu la nhitng
nha Toan hoc cé tiéng, nhung Daniel 1a xuat sdc hon ca.

Daniel sinh tai Groningen, Ha Lan, thdng 2 ndm 1700. La m&t nha Toan hoc xuat
sac va ndi tiéng nhuwng Johann Bernoulli khéng muén cac con theo con dudng cla
minh. Ong hwdng cac con vao con dudng thuong mai véi loi gidi thich 13 Toan
khéng thé nao dem lai sy giau c6. Nhung ca ba ngudi con 13 Nicolas 11, Daniel va
Johann Il @&u chéng lai y muén d4. Daniel théa thuan véi cha chon con dudng
nhu cha minh: hoc Y Khoa, nhung réi cling nhu cha, Daniel khdng hanh nghé. Ong
tu hoc Toan, hoc Vat ly, hoc qua trao ddi va tranh luan v&i nhiéu nha Khoa hoc &
Y, Blrc va Phap [1] [4].

N3m 1724, khi dang & Venice, Y, Daniel xuat ban cuén Exercitationes Quaedam
Mathematicae (Bai tdp Todn hoc). Pay |a tap hop vé mot sd van dé Toan dp dung
va Vat ly. Qua tdc phdm nay, ngudi ta thay tai nang ap dung Todn hoc vao Vat ly
cla Daniel bat dau xuat hién. Nam 1733 6ng hoan thanh cuén Hydrodynamica
(Thdy déng hoc) nhung dén 5 nam sau, tirc la 1738, cudn sach mdi dwoc xuat ban.
Tac pham nay thoi 8y dugc xem nhu nén tdng cho bé mdn madi mé nay.

Tir 1725 dén 1757, 6ng thang téng cdng 10 gidi thuwdng cla Vién Han LAm Khoa
hoc Paris, hau hét cac dé tai déu lién qua dén Todn hoc dp dung vao Thién van,
vao Thay dong hoc, vao Hai hanh trén bién, vao Tir hoc. Nam 1734 Daniel va cha
cGia minh - nha Todn hoc Johann Bernoulli - cung duoc gidi thuwdng clia Han Ldm
Vién Khoa hoc Paris. Johann tirc gian va khong bang long chia gidi thudng véi
Daniel vi cho rang Daniel “dao” y tudng clia dng. Sau vu nay, 6ng tuyén b khong
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mudn thdy Daniel trong nha éng nira. Giai thwdng ndm 1740 Daniel chia cung vdi
Euler va Mac Laurin trén d@ tai dung ly thuyét cia Newton dé nghién curu vé thady
triéu do strc hut cda mdt trdng va mdt trovi.

’DANIEL[S BERNOULLI Jo, Fir.

o ”[Il Mep. Pror, Bastr,
DANIELIS BERNO I ACAD. SCIENT, IMPER. PETROPOLITAN/E, PRIUS MATHESEOS
BASILEENSIS SUBLIMIORIS PROF.ORD. NUNC MEMBRI ET PROF.HONOR.
70R FIL HYDRODYNAMICA,
SIVE
EXERCITATIONES QUEDAM DE VIRIBUS ET MOTIBUS FLUIDORUM
COMMENTARIL

MATHEMATICZE. OPUS ACADEMICUM

AB AUCTORE, DUM PETROPOLI AGERET,
CONGESTUM,

VENETIIS. MDCCXXI1V.
Apud Dominicum Lovifam.

SJUPERIORUM PERMISSU,
ET PRIVILEGI1O,

eARGENTORATI,
Sempdbus JOHANNIS REINHOLDI DULSECKERI,
Ao M D CCXXXVIL

Typis Jou. Haxa, Decxral, Typographi Batlieatis.

An ban d3u tién cla cudn Exercitationes Quaedam Mathematicae va cuén
Hydrodynamica.

Sau khi cudn Exercitationes Quaedam Mathematicae duwgc xuat ban, tai
nang cda Daniel dwoc gidi Khoa hoc biét tdi. Nam 1725, theo i gidi thiéu
cla Leibniz, nit hoang Catherine | ca Nga moi Daniel va ngudi anh trai la
Nicolas Il (1695 — 1726) sang Nga t6 chirc va diéu hanh nganh Toén clda Han
Lam Vién Hoang gia Saint-Petersburg mdi dugc thanh 1ap. Vira méi hon moét
nam, Nicolas Il chét vi bénh lao. Ndm 1727, mot ngdi sao dang lén con rat
tré (mdi 20 tudi) la ban than cha hai anh em nha Bernoulli va la hoc trd xuat
sac nhat cla Johann Bernoulli tén |a Leonhard Euler (1707 — 1783) sang thay
thé vi tri cia Nicolas Il [6].

Tén cla Daniel Bernoulli lwu lai rat nhiéu trong cdc van dé Todn hoc dp dung
vao Vat ly: Pong hoc chat khi (kinetic theory of gases), hiéu (ng Bernoulli
trong co hoc Iwu chat, hiéu ng nay sau nay dugc dp dung trong ky thuat

hang khong.
ILift

Low Pressure

High Pressure

The Bernoulli Effect on an airplane wing. The
wing is shaped so that air flows faster over the
upper part of the wing than the lower. This
results in a pressure difference that produces
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Lanh vic ndi tiéng nhat cha 6ng |a gép phan phét trién ly thuyét vé bé mén
xdc sudt. N&m 1731, & Saint-Petersburg, 6ng cho xuat ban cudn Specimen
Theoriae Novae de Mensura Sortis (Ly thuyét mdi vé tinh todn cdc van may
rui). Day 13 tdc phdm nghién clru vé xac suat trong d6 Daniel cé dé cap tdi
van dé s6 hy vong (expected values) va cling vdi ngudi anh 13 Nicolas Il dua
ra moét bai todn sau nay ndi tiéng vadi tén goi nghich ly Saint-Petersburg.

SPECIMEN

THEORIAE NOVAE

MENSVRA SORTIS.

AVC

Daniele Beinoulli.

Trang dau cla cuén Specimen Theoriae Novae de Mensura Sortis dugc dang lai
nam 1738 trong Annals clia Vién Han L4m Saint-Petersburg.

Trong nhitng ndm cudi doi, Daniel tiép tuc nghién clru vé phép tinh vi-tich
phan, co hoc, va nhiéu van dé 4p dung Toan hoc vao Vat ly. Ong |a thanh
vién cta nhiéu Han LAm Vién Khoa hoc: Han LAm Vién Paris, Han L4m Vién
Hoang gia Anh, Han L4m Vién Berlin, Han LAm Vién Saint-Petersburg. Ong
mat tai Basel ndm 1782, tho 82 tudi.
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