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ABSTRACT. In the beginning (of the author’s scientific career) there was (Prof. Nikoloz Ivanesdze)
Muskhelishvili. His method, based on the theory of complex variables, enabled the author to solve the problem of a
simply supported trapezium-shaped plate with right angles subjected to a uniformly distributed static load. An
essential feature of the solution of this problem, in the framework of a doctoral dissertation, was conformal mapping
of the unit circle onto a trapezium with right angles representing a quarter of a regular hexagon. The purpose of the
brief description of this work, written by a scientific novice approximately fourty years ago, is to pay late tribute to
the great Georgian scientist Muskhelishvili. © 2007 Bull. Georg. Natl. Acad. Sci.
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1. Introduction
At the end of October 1969, I submitted my doctoral dissertation “On the Analysis of Trapezium-shaped Plates with

Right Angles by Means of Muskhelishvili’s Method” [1] to Vienna University of Technology (TUW) (Fig. 1).
This topic was proposed by the Head of the Institute for Strength of Materials at the Department of Civil Engineer-

ing of TUW, Prof. Walter Mudrak. It was motivated by consulting work consisting of the analysis of deformations and
stresses of an elastic plate of the aforementioned shape, subjected to a uniformly distributed static load. Such plates
can be found, e.g., as load-carrying components of structures at skew intersections of two roads (Fig. 2).

The method of solution of the problem was left open. A senior colleague suggested Muskhelishvili’s method to me.
With the help of conformal mapping of the unit circle onto the trapezium this method would allow reducing the solution
to the one for a circular plate.

At that time, approximately fourty years ago, I knew little about the famous Georgian scientist Prof. Nikoloz
Ivanesdze Muskhelishvili (Fig. 3), let alone his opus magnum “Some Basic Problems of the Mathematical Theory of
Elasticity” [2]. Soon, however, this fundamental work became scientific gospel to me. The recollection of this time
prompted me to modify the initial sentence in the prologue of St. John’s gospel to “In principio erat Muskhelishvili” for
use as the title of this article. Indeed, in the beginning of my scientific career there was Muskhelishvili whose “ verba
mathematica” I was studying with great enthusiasm.

I consider the honorable invitation by the President of the Georgian Academy of Sciences, Prof. Tamaz Gamkrelidze,
to write a paper on my early experience with Muskhelishvili’s method as a lucky coincidence allowing me to pay late
tribute to the great Georgian Academician Muskhelishvili by means of my earliest scientific work.
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2. Nikoloz Ivanesdze
Muskhelishvili from the point
of view of a doctoral student
in the late 1960s

As a doctoral student my interest in
biographical details of scientists was
relatively small. All I knew about Prof.
Muskhelishvili was that he published the
aforementioned book and also wrote a
monography on “Singular Integral Equations”
[3]. I did not know e.g. that he was a student
of physics and mathematics and a
postgraduate, respectively, of St. Petersburg
University, where, in 1934, he obtained the
degree of Dr. of Physical and Mathematical
Sciences. With increasing age, my interest in
N. I. Muskhelishvili’s biography has grown.
What I have always admired, is his tenure of
office as Professor at Tbilisi State University
from 1922 until his death in 1976, as Director
of the Mathematical Institute of the Academy
of Sciences of the Georgian SSR from 1941
until his death, and, last but not least, as
President of the Academy from 1941-1972.

To indulge in further details of the
biography of the great Georgian scientist
Muskhelishvili in the Bulletin of the Georgian
Academy of Sciences would be carrying coals
to Newcastle. Georgian readers, however, may
rest assured that Prof. Muskhelishvili’s

membership in several foreign scientific academies of high reputation, the host of important prizes and awards bestowed
on him, and his extensive public activities are just as impressive from my point of view as former Secretary General and
President of the Austrian Academy of Sciences who had to do with many biographies of researchers, as from the
vantage point of compatriotic scientists.

At the time of my doctoral studies at
TUW, Muskhelishvili’s method was the
only promising analytical tool for determi-
nation of displacements and stresses of a
trapezium-shaped plate with right angles.
Twenty five years later, in a handbook chap-
ter on plates and shells [4] serving as lec-
ture notes at TUW, Muskhelishvili’s method
was employed for the solution of the most
difficult plate problems in a hierarchy of in-
creasing level of such problems.

When I was writing my Viennese doc-
toral dissertation, the Finite Element Method
(FEM) was yet not taught at Austrian uni-
versities. Soon after graduation to Dr.techn.
I realized the necessity to study this power-
ful computer-oriented method which revo-Fig. 2. Trapezium-shaped plate with right angles in a structure

at a skew intersection of two roads.

Fig. 1. Title page of the author’s Viennese dissertation.



«In principio erat Muskhelishvili» 9

Bull. Georg. Natl. Acad. Sci. Vol. 175, No1, 2007

Fig. 3. Prof. Nikoloz Ivanesdze Muskhelishvili
(16.2.1891-16.7.1976)



10 Herbert A. Mang

Bull. Georg. Natl. Acad. Sci. Vol. 175, No1, 2007



«In principio erat Muskhelishvili» 11

Bull. Georg. Natl. Acad. Sci. Vol. 175, No1, 2007



12 Herbert A. Mang

Bull. Georg. Natl. Acad. Sci. Vol. 175, No1, 2007



«In principio erat Muskhelishvili» 13

Bull. Georg. Natl. Acad. Sci. Vol. 175, No1, 2007



14 Herbert A. Mang

Bull. Georg. Natl. Acad. Sci. Vol. 175, No1, 2007

maTematika

«In principio erat musxeliSvili»

herbert a. mangi

venis teqnologiuri universiteti; masalaTa da struqturebis meqanikis instituti, vena, avstria

avtoris samecniero kariera musxeliSvilis saxelTan dasawyisidanvea dakavSirebuli. nikoloz
musxeliSvilis meTodma, romelic kompleqsuri cvladis Teorias efuZneba, avtors saSualeba
misca gadaewyvita Tavisuflad dayrdnobili sworkuTxa trapeciis formis firfitis amocana
Tanabrad ganawilebuli statikuri datvirTvis pirobebSi. avtoris sadoqtoro disertaciaSi am
amocanis amoxsnis ZiriTadi arsi mdgomareobs erTeulovani wris konformul asaxvaSi sworkuTxa
trapeciaze, romelic warmoadgens wesieri heqsagonis meoTxeds.

winamdebare statiiT, romelic TiTqmis ormoci wlis win avtoris samecniero karieris dasawyisSi
Seqmnili Sromis Semoklebul variants warmoadgens, igi dagvianebul pativs miagebs did qarTvel
mecniers nikoloz ivanes Ze musxeliSvils.

Sesavali. 1969 wlis oqtombris bolos venis teqnologiur universitetSi warvadgine Cemi
sadoqtoro disertacia `sworkuTxovani trapeciis formis  firfitebis analizi musxeliSvilis
meTodiT~. es Tema SemoTavazebuli iyo  venis universitetis masalaTa gamZleobis institutis
xelmZRvanelis, prof. valter mudrakis mier. es azri nakarnaxevi iyo SromiT, romelic exeboda
zemoT aRniSnuli formis drekadi firfitebis deformaciebisa da daZabulobebis analizs Tanabrad
ganawilebuli statikuri datvirTvis pirobebSi. msgavsi firfitebi SeiZleba ganvixiloT rogorc
struqturis Semadgeneli datvirTuli nawilebi ori gzis iribi urTierTkveTisas (sur. 2).

im dros ar gvqonda aseTi amocanebis amoxsnis Camoyalibebuli meTodi. ufrosma kolegam mirCia
musxeliSvilis meTodi gamomeyenebina. Tu visargeblebT trapeciaze erTeulovani wris konformuli
asaxviT, es meTodi saSualebas mogvcems trapeciis formis firfitis amocanis amonaxsni daviyvanoT
wriuli firfitis amocanis  amonaxsnze.

maSin, daaxloebiT ormoci wlis win, Zalian cota ram vicodi gamoCenili qarTveli mecnieris
prof. nikoloz ivanes Ze musxeliSvilis Sesaxeb garda misi Sromisa `drekadobis maTematikuri
Teoriis zogierTi ZiriTadi amocana~. male, es fundamenturi naSromi CemTvis  mecnierul saxarebad
iqca. mogonebam im droze mibiZga am statiis saTaurad ioanes saxarebis saxecvlili sawyisi fraza
gamomeyenebina: `pirveliTgan iyo musxeliSvili~ (“In principio erat Muskhelishvili”). rasakvirvelia,
Cemi samecniero karieris dasawyisi daukavSirda musxeliSvils, romlis “verba mathematica”-s didi
enTuziazmiT vswavlobdi.

saqarTvelos mecnierebaTa akademiis prezidentis, prof. Tamaz gamyreliZis didsulovan
SemoTavazebas, damewera statia musxeliSvilis meTodiT muSaobis adrindeli gamocdilebidan, me
vTvli rogorc bednier SesaZleblobas Cemi adrindeli samecniero naSromiT dagvianebuli xarki
gadavuxado did qarTvel mecniers _ akademikos musxeliSvils.

doqtorantis TvaliT danaxuli nikoloz ivanes Ze musxeliSvili 1960-ian wlebSi.
doqtoranturaSi swavlis dros mecnierTa biografiuli detalebi naklebad mainteresebda. rac
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prof. musxeliSvilis Sesaxeb vicodi, iyo is, rom man gamoaqveyna zemoT aRniSnuli wigni da dawera
agreTve monografia `singularuli integraluri gantolebebi~. maSin, magaliTad, ar vicodi, rom
is fizikisa da maTematikis studenti da Semdgom aspiranti iyo sankt peterburgis universitetSi,
sadac man 1934 wels fizika-maTematikis mecnierebaTa doqtoris xarisxi miiRo. Semdgom, asakTan
erTad izrdeboda Cemi dainteresebac musxeliSvilis biografiiT. me yovelTvis aRtacebas mgvrida
misi maRali Tanamdebobebi: Tbilisis saxelmwifo universitetis profesori 1922 wlidan
gardacvalebamde (1976 w.), saqarTvelos ssr mecnierebaTa akademiis maTematikis institutis
direqtori 1941 wlidan gardacvalebamde, dabolos, akademiis prezidenti 1941-1972 wlebSi.

siamovnebas maniWebs didi qarTveli mecnieris _ musxeliSvilis biografiis detalebis gaxseneba
saqarTvelos mecnierebaTa akademiis biuletenSi. qarTvel mkiTxvels kmayofilebas mohgvris  gaixsenos
musxeliSvili, rogorc mravali maRali reputaciis ucxouri samecniero akademiis wevri, mniSvne-
lovani jildoebis kavaleri, sazogado moRvawe, rac Cemi, rogorc avstriis mecnierebaTa akademiis
yofili generaluri mdivnisa da prezidentis azriT, romelic icnobs mkvlevarTa, maT Soris,
TanamemamuleTa mraval biografias, didad mniSvnelovani da STambeWdavia.

venis universitetis doqtoranturaSi swavlis dros musxeliSvilis meTodi iyo erTaderTi
perspeqtiuli analitikuri xerxi sworkuTxa trapeciis formis firfitis Zvrebisa da daZabulobebis
gansasazRvravad. ocdaxuTi wlis Semdeg gamocemul Cemi wignis im TavSi, romelic firfitebsa da
xvrelebs exeboda, da warmoadgenda leqciebis kurss venis universitetisaTvis,  musxeliSvilis
meTodi gamoiyeneba brtyeli filebis yvelaze rTuli amocanebis amosaxsnelad.

maSin, rodesac Cems sadoqtoro disertacias vwerdi, sasrul elementTa meTodi avstriis
universitetebSi jer kidev ar iswavleboda. sul male, rac doqtorantura davasrule,  gavacnobiere
am mZlavri gamoTvliTi meTodis Seswavlis aucilebloba, romelmac eleqtronul-gamoTvliTi
manqanis gamoyenebiT, sxva mravals Soris, struqturul analizSi Zireuli cvlilebebi Seitana.
mas Semdeg, rac filosofiis doqtoris xarisxis misaRebad aSS-Si disertacia davicavi ormagad
gofrirebuli garsebis analizis Sesaxeb sasrul elementTa meTodiT, me vTvli rom am ricxviTi
meTodis STambeWdav mravalmxrivobasa da maRal efeqturobas, romelic dominirebs Cems samecniero
moRvaweobaSi, mniSvnelovnad awonasworebs musxeliSvilis analizuri meTodis maTematikuri silamaze.

daskvna. `pirveliTgan iyo musxeliSvili~. profesor nikoloz ivanes Ze musxeliSvilis
mecnieruli xateba gasuli saukunis 60-iani wlebis bolos Cemi samecniero karieris dasawyisidanve
mdevs. misi udidesi Sromebi maTematikasa da meqanikaSi dRemde majadoeben TavianTi brwyinvalebiT.
didi qarTveli maTematikosis musxeliSvilisadmi  Rrma pativiscemis grZnobaze Cems Zlier gatacebas
gamoTvliTi meqanikiT, da kerZod, sasrul elementTa meTodiT, gavlena ar mouxdenia. am statiiT
minda am adamians dagvianebuli pativi mivago.

roca Zvel, ormoci wlis winandel Sromebs vixseneb myari tanis meqanikaSi, maxsendeba jon
f.kenedis sityvebi, romlebic man ielis universitetSi warmoTqva sapatio doqtoris wodebis
miniWebisas: `me orive samyaroSi gamarjvebuli var. miviRe harvardis ganaTleba da ielis xarisxi~.

Tavs uflebas mivcem es avtobiografiuli momenti sakuTar Tavze avsaxo. mec, Tumca garkveuli
gansxvavebiT, or samyaroSi mivaRwie simaRleebs – Zvel da axal samyaroebSi: avstriaSi miviRe
teqnikis doqtoris xarisxi, ris mosapoveblad disertacia davicavi musxeliSvilis fundamenturi
Sromis safuZvelze, da amerikaSi filosofiis doqtoris xarisxi movipove sasrul elementTa
meTodis gamoyenebiT.
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