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Purpose. To analyze the way of life and the career of the outstanding mathematician of the XIX century Mykhailo
Ostrohradskyi, to highlight his achievements and their significance for the up-to-date science. Methodology. We have
applied the biographical method of research using the evidence of Ostrohradskyi’s contemporaries, interviews, letters,
diaries and memoirs. Results. We have gathered and analyzed a lot of events of Mykhailo Ostrohradskyi’s life and
proved the high value of his contribution into the science. Originality. For the first time we present the complete infor-
mation about the scientist and his attainments in one paper. Practical value. The information will be useful for the stu-
dents of our university as well as for everybody who is interested in science and the life of famous people.
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BukoHaHO aHai3 KHUTTEBOTO NMUIAXY BHIATHOro Matemaruka XIX cromitrs Muxaiina Bacunsorua OcTporpaics-
koro. OnucaHo HOro NOCSATHEHHs 1 1X 3Ha4eHHs Ui cydacHol Hayku. [lnist mociipkeHHs Oyio oOpaHo OiorpadiuHuii
METOJ i BUKOPHCTOBYBAJINCS CBIIUEHHs Cy4acHHKIB OCTpOrpajichKOro, IHTEpB't0, JIMCTH, MIOACHHUKU 1 CIOTaau Mpo
BYeHoro. 3i0paHi Ta MmpoaHaizoBaHi pi3HI Nofii 3 UTTA Muxaiia OcTporpaachbkoro Ta J0BEACHO BUCOKY LIHHICTb
foro BKIaay B HayKy. Breprie mpezacTaBieHi HaiOimbII MOBHI AaHi PO BYCHOTO 1 HOTO MOCATHEHHS B OIHIM CTATTI.
IHdopmarnis Oyne KoprucHa CTyAeHTaM i abiTypi€HTaM HAIIOTO YHIBEPCHTETY, a TAKOXK BCIM, XTO IIKaBHTHCSA HAYKOIO 1
XKHUTTSM BiIOMUX JIIOJICH.

Koarouosi cioBa: piuHMIl, MeMyapH, MaTeMaTnka, HNOMINPEHHS XBWIb, anreOpaiuHa ¢(yHKIA, MexaHika OcTpo-
IpasiIChbKOro, KBAaHTOBA Teopis moist OCTporpaachbKoro, MPHHIMIH Bapiatiii OcTporpaacbKoro.

INTRODUCTION.This year we celebrate the 10" sium. The study did not interest him, his academic re-
anniversary since, by the decree of the Cabinet of Min- sults were unsatisfactory, he mainly got grades 6-7,
isters of Ukraine, our University was awarded the name when the highest grade was 10, in history and geogra-
of the outstanding mathematician of the XIX century phy he got 2 and in Latin and French — 0.

Mykhailo Ostrohradskyi. It is a high appraisal and a Later all his papers were written in French and lead-
great responsibility for us to be worthy of his name.Who ing universities and academies considered it an honor to
is he — this scientist whose talent won the European work with him.

scientific community of that time? He is a great Ukrain- Mother’s brother insisted on sending Mykhailo to
ian and we are proud that our Ukrainian land presented Kharkiv University. Ostrohradskyi studied there at the
this man of genius to the world. Department of Physics and Mathematics and when he

THE BEGINNING OF THE WAY. Mykhailo was a second year student (Fig. 1) his capability for
Ostrohradskyi was born on September 24, 1801 in Polta- mathematics was manifested and realized under the in-
va province not far from our city in the family of impov- fluence of the talented teacher Andrii Pavlovskyi
erished nobles originated from the senior Cossacks [1]. (Fig. 2) and, later, of the rector, the famous mathemati-

From the early cian Tymofii Osypovskyi (Fig. 3) [3].
childhood the boy was o

interested in every-
thing: how horses were
harnessed, how the
land was plowed, how
the windmill and the
watermill operated. He
was especially interest-
ed in things that could
be measured. He al- [ —

Figure 1 — M. Ostrohradskyi Ways had a piece of
string and measured

igure 2- Pavlovskyi Figure 3 — OsypréEyi

in youth Andrii Fedorovych Tymofii Fedorovych
the depth ofwells, the dimensions of buildings, the size
of land plots. Later this children’s arithmetic was em- Mykhailo brilliantly completed the three-year
bodied in brilliant calculations [2]. course, obtained the certificate and got ready to take
At the age of eight he was sent to a boarding school examinations to acquire the candidate’s degree. He
for impoverished nobles, attached to the Poltava gymna- passed them satisfactorily apart from the exam in phi-
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losophy that included theological sciences. The profes-
sor who taught this discipline refused to take the exam
because Ostrohradskyi did not attend his lectures. He
wrote a slanderous memorandum to the University
Council and accused Ostrohradslyi and Osypovskyi of
atheism. The Ministry of Education and Theology de-
cided to dismiss rector Osypovskyi from the position
and proposed Ostrohradskyi to take the examinations
for the third time. Ostrohradskyi was indignant at such
outrage and refused to do it. He returned the Certificate
and came back to his native village without any docu-
ment confirming his education.

However, soon the love for mathematics won, he
asked his father for money and went to Paris where such
outstanding mathematicians as Laplace, Cauchy, Pois-
son, Ampere, Fourier and others were working at that
time.

In Paris Ostrohradskyi listened to lectures at the uni-
versity at College de France and at the same time he
attended the meetings at the Paris Academy of Sciences.

The trip to France and life in Paris were verydifficult
for the young man, he was very poor, he was burgled
during his travelling, by some memories he even
worked as a part-time servant for Laplace (Fig. 4), he
got into the debtors’ prison and was bought out by Cau-
chy (Fig. 5) [4, 5].

But he worked hard and quickly gained authority
with famous mathematicians.

In 1825 Cauchy wrote in his memoirs that his stu-
dent was a talented young man with great insight espe-
cially in the calculation of infinitely small quantities.

Figure 5 - Augustin-
LouisCauchy

Figure ‘— Pierre-Simon de
Laplace

In November 1826 Ostrohradskyi presented his pa-
per «Memoir concerning wave propagation in a cylin-
drical pool» to Paris Academy. This paper was pub-
lished in the Academy Transactions in 1832.

In 1826 Ostrohradskyi presented to the Academy
one more paper devoted to another field of mathemati-
cal physics — the theory of heat propagation in solid
bodies and liquid — «Notes concerning the theory of
heat». The paper contained the derivation of the formula
that got into the treasury of the scientific thought and
now the Ostrohradskyi-Gauss formula can be found in
all the textbooks on mathematical analysis and mathe-
matical physics.

In 1824 - 1827 he presented some more memoirs,
which supported his reputation of a young scientist. For
some time he even was the head of the Mathematics

Department at Henry IV College, which certified his
high authority.

His mother died in 1828 and he had to return to his
native land.

WORK IN ST. PETERSBURG. Mykhailo was un-
known in Russia, did not have a certificate of education
but he presented his three papers to Petersburg Acade-
my. The members of the Academy were so greatly im-
pressed that he was proposed a position in the Academy
and the possibility to teach mathematics at educational
establishments.

He was chosen an associate of applied mathematics,
in 1830 — an extraordinary and in 1832 — an ordinary
member of the Russian Academy of Sciences.

In 1830 Osrohradskyi went to Paris again on busi-
ness to present his paper «The course of celestial me-
chanics» that was highly appreciated by the famous
French scientists Arago and Poisson.

Another unpleasant
incident occurred when
the young man (Fig. 6)
was in Paris. By some
memories of his con-
temporaries it was at
that time that he lost
his eye, perhaps, when
he attended fights at
barricades that were
taking place in France.

Figure 6 - M dstrohradskyi

During all his life Mykhailo Ostrohradskyi pub-
lished over 100 papers, over 60 scientific rewires. All
the researchers classify his papers as those that refer to
mathematical physics, mechanics and pure mathemati-
cal analysis though this division is rather relative [11].

Mathematical physics occupies a special place in the
scientist’s research. In this field he also continued the
research of Lagrange and Laplace, the work of Poisson
in the theory of gravitation, he proposed a hew method
of derivation of Poisson’s equation.

A number of fundamental results and ideas in the
field of mathematical analysis belong to Ostrrohradskyi.
They are: the priority in the formulation and proving of
the theorem of Liouville, the substantiation of the prin-
ciple of the trigonometric series localization, the devel-
opment of the theory of approximate calculations and
numerical methods, the theory of series called «the se-
ries of Ostrohradskyi-Serpinskyi-Peirce» [9]. He was
the author of five papers on algebraic functions, six pa-
pers on the theory of probability, the notes on linear
differential equations, etc.

The Ostrohradskyi-Gauss formula:

i (Pcosa+Qcosp+Rcosy)ds =
S

oP 0
=1+ 2 Ty
vV OX 8y 0z
The series ofOstrohradskyi-Serpinskyi-Peirce
1 n-1
EE T i
G G Gd2---Un

whereq, €N and g,,4 >q, forany ne N,

R

Bicuuk KpHY imeni Muxaitna Octporpazacekoro. Bumyck 5/2017 (106)

10



I'VMAHITAPHI HAYKHA

and

1 n-1
11, 7

G 92 On
where g, € N and g1 >0, (q, +1) forany ne N.

There are few outstanding mathematicians whose
name was used in mathematics and mechanics as often
as the name of Ostrohradskyi [10].

Ostrohradskyi’s scientific achievements were highly
appreciated by his contemporaries. At the age of 29 the
scientist became an academician of Petersburg Acade-
my of Sciences, at the age of 33 — the member of Amer-
ican Academy, at 44 — of Turin Academy, at 55 — of
Paris Academy.

MykhailoOstrohradskyi contributed a lot of time to
pedagogical activity. He delivered lectures at such lead-
ing higher educational establishments in Petersburg as
Marine Cadet Corps, the Institute of Railway Engineers,
Main Pedagogical Institute, Main Engineering and
Mykhailivskyi Artillery School.

From 1847 during almost 15 years Ostrohradskyi
worked at the headquarters of military educational insti-
tutions as a supervisor of teaching mathematics.

Ostrohradskyi wrote several textbooks for secondary
school, his lectures for higher educational establish-
ments were published in typographic or lithographic
way, unfortunately, a lot of them were lost.

Later his lectures were renewed and published by his
students.

We can say it with confidence that Ostrohradskyi
was at the background of the generation of Russian sci-
entific and engineering intelligentsia in the XIX century.
No wonder that he educated a great number of talented
students including the founder of the theory of automat-
ic control 1.0. Vyshniehradskyi (Fig. 7), the creator of
the hydrodynamic theory of friction M.P. Petrov
(Fig. 8), a scientist and engineer, the founder of the the-
ory of calculation in bridge construction D.l. Zhurav-
skyi (Fig. 9), engineer-fortifier Ts.A. Kiuii (Fig. 10),
well-known Russian composer) etc.

Figure 7 - 1. O. Vyshniehradskyi

M. V. Ostrohradskyi’s authority and popularity were
so high that his name became a synonym of a scientist.
Parents, sending their children to universities wished
them «to become a second Ostrohradskyi».

Ostrogradskyi was always a person of generous na-
ture, witty and sociable. Mykhailo was tall and stately.
His contemporaries told a lot of funny stories about him.
He was highly appreciated not only for his great intel-
lect but also for modesty, generosity, simplicity, for his
respect to working people, for human dignity and ad-
herence to his principles. His memory was wonderful,
he knew a lot of historical and fiction stories and often
quoted them.

RELATION TO UKRAINE. Working in Petersburg
Mykhailo never lost his ties with the native land. He
was fond of Ukrainian songs, the poetry of folk holi-
days, respected the folk language. Most of all he liked
Taras Shevchenko (Fig. 11).

Mykhailo Ostrohradskyi was on friendly terms with
many Ukrainian outstanding persons of that time: with
composer Hulak-Artemovskyi (Fig. 12), with Holovko —

master of mathematics at Kharkiv University, who
shared Shevchenko’s ideas, Ostrohradskyi had a family
relationship with the families of composer Lysenko and
playwright Starytskyi.

Mykhailo loved his native land and mother tongue
all his life.

Figure 8 - M. P. Petrov

Figure 9 - D. 1. Zhuravskyi  Figure 10 - Ts. A. Kiuii

Even during the lectures he sometimes used a witty
Ukrainian word.

Figure 11 — Shevchenko
Taras Hryhorovych

Figure 12 - Hulak-
Artemovskyi Semen
Stepanovych

Almost every year he came to Ukraine in summer.

Ostrohradskyi stayed in Poltava during the last
months of his life. Here he celebrated his sixtieth anni-
versary. The entire world congratulated the great scien-
tist on his anniversary. «Your life cannot be fitted into
the 3D space; it requires a fourth coordinate — time.
Everything that you have done can be measured only in
time. Your school will live for centuries, history will
always be grateful to You for the young team of the
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national science that You have cherished and are cher-
ishing» - said his friends scientists.

Ostrohradskyi still had a lot of plans in science,
mathematics, but it was not fated. When he lived in
Dovhyi village he fell seriously ill: a big abscess ap-
peared on his back. He was operated on. Recovered.

He wanted to leave for Petersburg but some weeks
later he felt worse, he suffered from severe fever and on
January 1, 1862 Mykhailo Ostrohradskyi died of the
paralysis of lungs in Poltava in the House of the
Starytskyis.

He was buried at the family cemetery in the village
of Pashenivka.

In 1981 a metal obelisk was set there, and in 1986 a
granite gravestone with a scientist’s bronze bas-relief
was placed.

In 1959 - 1961 a complete set of works of the great
scientist was published.

MEMORY ABOUT THE GREAT SCIENTIST. In
1983 Khorishkivska secondary school, situated not far

from his native village
Pashenivka, was award-
ed the name of Mykhailo
Ostrohradskyi by  the
decree of the Cabinet of
Ministers. In 1998 his
name was awarded to
the Poltava Institute of
Postgraduate Education
and in 2007 — to our
Figure 13 - M. Ostrohradskyi University (Fig. 13).

In 2001 UNESCO entered Ostrohradskyi in the listof
outstanding mathematicians of the world.

CONCLUSION. Mykhailo Ostrohradskyi occupies
one of the most honorable places in the history of the
world mathematics. Outstanding talent, brave and acute
mind, high mathematical erudition, the knowledge of
the contemporary natural sciences enabled Mykhailo
Ostrohradskyi to make paramount discoveries in many
branches of mathematics and mechanics.

His achievements do not become out of date but ac-
quire new significance nowadays. So, new terms have
appeared in modern scientific journals on mathematical
physics: Ostrohradskyi’s mechanics, Ostrohradskyi’s
quantum field theory, Ostrohradskyi’s variations princi-
ples. It turned out that Ostrohradskyi’s ideas make it
possible to correctly describe the motion of an electron
in magnetic fields or spin effects in the quantum field
theory.

Looking mentally at the way of life of the great sci-
entist, we again respect his memory with gratitude, as
there is a great share of his work in our contemporary
achievements.
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MUXAWJT OCTPOTPAJICKAN: ’KU3HB, IOCBAIIEHHAS HAYKE

M. B. 3arupnusk, B. B. Cepruenko, C. A. Cepruenxo, E. B. KoBajienko

KpemeHdyrckuii HAaIMOHAIBHBIN YHHBEpCHTET nMeHN Muxamna OcTporpaackoro

yi. ITepomaiickast, 20, Kpemenuyr, 39600, Vkpanna. E-mail:mzagirn@kdu.edu.ua

BrimosHeH aHaMM3 JKU3HEHHOTO MyTH BhIpatomerocss Matematuka XIXcromerust Muxamna Bacwnbesrraa Octporpan-
ckoro. OmCcaHbI €ro JOCTIKEHIS U UX 3HAUYeHHE I COBpEMEeHHOI Hayku. J[s ncciaemoBaHms ObUT BEIOpaH Onorpadude-
CKHMI METOJl W UCIOJIb30BAIICH CBUJIETEIHLCTBA COBPEMEHHHKOB OCTPOIpaIckoro, HHTEPBBIO, MTHCbMa, JHEBHUKU M BOCIIO-
MHHaHUs 00 yueHoM. CoOpaHbI U IpOaHAIM3UPOBAHBI pa3iIMiHbIe COOBITHS U3 KM3HH Muxanna OcTporpajacKoro u Jokasa-
Ha BBICOKas LICHHOCTB €T0 BKJIa/ia B HayKy. BriepBble npencraBieHsl HanOoJIee MOJIHbIE JaHHbIE 00 YYEHOM U €ro JOCTHKe-
HUSIX B O/IHOM cTaTbe. MH]opManus Oyaer noje3Ha cTyfeHTaM 1 abMTypHUeHTaM HallleTo YHUBEPCHTETa, a TAKXKEe BCEM, KTO

HHTCPECYCTCA HayKOﬁ U YKU3HBIO U3BECTHBIX JIFOJICH.

KunroueBble ci10Ba: ro10BIIMHA, MEMYaphl, MaTeMaTHKa, pacpoCTpaHeHUe BOJIH, anredpandeckast QyHKIUs, MeXa-
HHUKa OCTpOrpazcKkoro, TEOpHst KBAHTOBBIX 10JIeH OCcTporpancKoro, NPUHIMIEI Bapuanuii OcTporpajacKkoro.

JIUTEPATYPA

1. TlaBnosckuit U.®. Kpartkuit Omorpadmdaeckuit
CJIOBaphb YYCHBIX W mucateneit [lonraBckoit rydbepHun ¢
nosoBuHbl X VIII Beka. — IToarasa, 1912. — 239 c.

2. Tpunonsckuii [1.11. Muxaun BacunseBnu Octpo-
rpanckuid. — [Tonrasa, 1902. — 140 c.

3. I'menenko b.B. Muxaun BacunseBuuy Octporpas-
ckuit. O4epKu KU3HHU, HAYYHOTO TBOPYECTBA M Iearo-
TUYECKON NeATeNbHOCTU. ['0C. M31-BO TEXHHKO-TEOpe-
THYECKOH uTepaTyphl. — M., 1952. — 332 c.

4. Tuenenxo b.B., ITorpedricckuit 1.b. Muxann Ba-
cunbeBud Octporpaackuil. — M3a. AH CCCP. — M.,
1963. — 270 c.

5. Anexcees B.I'. Muxann BacuseBna Octporpan-
ckuit. buorpadus. — FOpses, 1902. — 36 c.

6. CrexioB B.A. O paborax M.B. Octporpaackoro
B obmactu maremartndeckod ¢usuku, B kH. [I. Tpu-
monbCckui, Muxamn BacuneeBna OcTporpaackui,
IIpazgHoBaHue croseTus AHA ero poxaeHus — [lonrasa,
1902. - C. 118 — 127; cm. ctp. 122.

7. Octporpanckuit M.B. TlonHoe coOpanue TpynoB.
1.1-3. — U3n. AH YCCP. — K., 1959 — 61 c.

8. Pemes E.fI. O wMaTeMaTHUeCKHX PYKOIHCAX
M.B. Octporpaznckoro. McTopuko-MaTeMaTHIeCKUe Hc-
caepoBanus. — Bemm. IV, 1951, — C. 9-98.

9. Pamu Octporpancskoro-Cepnincekoro-Ilipca ta
ixui 3actocyBanns / O.M. bapanoscekuii, M.B. IIpaiib-
oputuii, I'"M. Top6in — K.: HaykoBa mymka, 2013. —
287 c.

10. TIpanpsosutuii M.B., bapanoscekuit O.M. Psau
OcCTporpazcbKoro Ta iX BUKOPUCTAHHS IS JTOCIIIKEH-
Hi MaTeMaTHYHHUX OO0’ €KTIB 31 CKIAJHOIO JIOKAIEHOIO
OynoBoro // Teopist iMOBipHOCTEH i MaTeMaTHYHA CTa-
TUCTHKA: YKpalHCbKUH MaTeMaTH4HUN KoHrpec, Kuis,
21-23 cepmast 2001 p.: Tesu momos. — Kwuis: 2001. —
C. 26.

11. Octporpanckuit M.B. Ilegarorndyeckoe Hacie-
nue. JIOKyMEeHTBI O JKU3HU U JedaresibHocTU. — dusmart-
ru3. — M., 1961. — 400 c.

12. KpsuioB A.H. ITamsatu M.B. Octporpaickoro
[IpounTaHo Ha 3aceAaHUM MAaTEMATHYCCKOW TPYIIIIbI
AH CCCP 22 nexabps 1936 .

Crarrs magima 01.11.2017.

Bicuuk KpHY imeni Muxaitna Octporpazacekoro. Bumyck 5/2017 (106)

13


http://koha.tntu.edu.ua/cgi-bin/koha/opac-detail.pl?biblionumber=175117
http://koha.tntu.edu.ua/cgi-bin/koha/opac-detail.pl?biblionumber=175117
http://koha.tntu.edu.ua/cgi-bin/koha/opac-detail.pl?biblionumber=175117
http://koha.tntu.edu.ua/cgi-bin/koha/opac-detail.pl?biblionumber=175117

