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Roman S. Ingarden, 1.10.1920 — 12.07.2011




2020 — The Roman Ingarden Year

F _ Romana
INGARDENA

@ filozofuj

Roman Witold Ingarden, 1893-1970
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Roman W. Ingarden — student of Edmund Husserl

Edith Stein Roman W. Ingarden

Studies in mathematics, physics and philosophy
Lwéw—Gaotingen—Vien—Freiburg im Breisgau.
Doctorate in 1918 under E. Husserl.
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The interview...

O optyce geometrycznej i termodynamice
informacyjnej, a takie o Lwowie, Wroclawiu
i Toruniu — Rozmowa z R.S. Ingardenem

On geometrical optics and infc ion thermody ics,
and also on Lwéw, Wroctaw and Torui
— An interview with R.S. Ingarden

Ponigsza rozmowa stanowi skrét dwéch wywiadéw, jakie w stycaniu

i Lutym 1993 1. na proébe Re«ukq. Postgpéw Fizyki praeprowadzili & prof.

prof. Kalembka, historyk z

Instytutu Historii UMK, oras profesorowie Andracj Kessakowski, Andrzej
Jamiotkoweki i Jozef Spudy 2 Instytutu Fizyki UMK w Toruniu.

Redakcja
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The Torun years, 1921-26




The Torun years, 1921-26

Stanistaw Ignacy Witkiewicz

Konfraternia Artystéw in Torun
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‘ Witkacy




Moving to Lwoéw 1926

; Lwow philosophy school
e . S . K. Twardowski, K. Ajdukiewicz
Jan Kazimierz University in Lwéw L. Chwistek
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Gymnasium years 1930-38

Zakopane, summer 1938
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Studies at Jan Kazimierz University 1938—41, 1944-45

Stanistaw Loria Wojciech Rubinowicz Juliusz Schauder

physics

Edward Marczewski

mathematics

... and philosophy

Roman S. Ingargen in 1938
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Jan Bujak optical factory 1941-44
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Juliusz P. Schauder 1899-1943

et Mot oty i
Tt g o

@®
opological Methods
in Nonlir Analysis

JULIUSZ SCHAUDER ~ PERSONAL HEMINTSCENGES -

R. 5. INGARDEN

Dedicated to Sk memary of niy ke, Frdimer Schauder,

Juliusa Schoudor wad try teacher of mather: akics in secoadury schoal and oo
¢ the University of Luxiw whora | sindisd thenretical physics. 1 knew bim dusing
& perind of ahaut. 1) years, but his bragic death Inberrupted this gequsintance jus:
& the moment when iz seewel Ukal it ikt have boon the baginking of a e
rind ol fruillul vollaboration. Schauder leoked to ma 85 a prospertive rollaboralur
un mithemutical problems of physics and for tais roasam he ievited e L hiv ad.
vancid semlnar abous consinuous groups. In bhese notes [ wonld ke bo say what
[ remember sbous my dear teacher, wha gave me the first |mpulse in the direction
of mashematical physics (an impnlse which 1 follwed witbout kie guideace and
nak necesearily in his dizection). T wocurred only recantly, sad completely inde
pendenilly of {1 present paper, tha: [ came badk to Portryagm's bsok, which we
studied a1 the semlrar, in order 80152 it dircetly in my current wrrk.

Before I give my personal reminiscences T woukd like o vecall briofly what is
Imawn chous Sehauder's life {f [1] and [2]). | will net weile here about hiz work,
ainee this wonld take ns too misch aside [fer tais ef., e, [8] uud [ unfortunsely,
meither des. ix in Erglisk: one is in Frauch aod tse uile: in Japansse . T will hegin
by queting his fiwid and cullsborstor, Jean Laay (cf. (5], 9. 11):

Costa ottbre ¢si on apparcace diverses slfs apporte des contributions sou.
veni fondamentales i quatre brunches des s hBnatigues, gu'om o coutme
itudier subipenienoneat ane de Pautre. B falt, c'ast ung seere dtme

1489 2 ulsse Schmsles G f3e Nesiisrer Slacien
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Wroctaw 1945

@ Origins of mathematics and physics in Wroctaw
— H. Steinhaus, E. Marczewski, B. Knaster, S. Hartman
- S. Loria, H. Niewodniczanski, Sz. Szczeniowski (premanently
in Poznan)

@ R. Ingarden — assistant of S. Loria, MSc. 1945 in Krakéw
(Weyssenhoff), doctorate in 1949 in Warsaw (Rubinowicz)

@ 1946 — creation of the chairs of experimental (Loria) and
theoretical physics (temporarily vacant)
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Doctorate 1949

PRACE WROCLAWSKIEGO TOWARZYSTWA NAUKOWEGO
TRAVAUX DE LA SOCIETE, DES SCIENCES ET DES LETTRES DE WROCLAW
SERIA B. Ne 45

ROMAN STANISLAW INGARDEN

ON THE GEOMETRICALLY ABSOLUTE
OPTICAL REPRESENTATION
IN THE ELECTRON MICROSCOPE

WROCLAW 1957

10 Solutions of Problems.

point, together with the rectangle contained by the segments
of any chord through the fixed point.
Let APB be the circle, O the fixed point; then
OY.PR=0F + 40.0B.
Produce PO to Q, and join QR, then
the triangles OYP, PQR are similar; 4
therefore /
\

0Y.PR=OP.PQ
= OF' + OP.0Q;
OY.PR= OP'+ 40.0B.
If we put in this cxpression 40.0B = o,
PO-r, OY=p, PR=2p,
pp-1rtd,
_rad
2
To find the law of the index of refraction of the medium,
o that a ray from 4 may describe the mde APB, p must
be made to vary inverscly as p by
Let A0 =7, and let the rofractive index at 4 = i
then generally

it becomes

o 3G
peT TR

The Cambridge and Dublin Mathematical Journal, IX (1854), 9-11.
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Wroctaw, the 1950-s and 60-s

@ Head of the Chair of Theoretical Physics (1949-52, later J. Rzewuski)

@ students: J. topuszanski, Z. Galasiewicz, W. Szczuréwna-Rybarska, A.
Pawlikowski (geometric and diffraction optics, quatnum mechanics, solid
state theory)

@ assoc. professor since 1954, 1960 — head of the Chair Solid State and
Low-Temperature Physics

@ in 1955 organizes Laboratory for Low-Temperatures, a unit of the Inst.
Physics of the Academy of Sciences

@ 1961 a scholarship at Courant Institute in NY., generalization of
Rubinowicz’s edge wave ideas in diffraction optics
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Information theory, collaboration with Kazimierz Urbanik

“I did not read Shannon papers until the end of the 1950s. His main work
appeared in 1948. Having heard of information theory while developing that of
optical instruments, which actually are nothing more than transmitters of
information, | realised that it was my fate or maybe a curse that was going to
haunt me, and sooner or later | would have to delve into the subject. And so |
did one day.” RSl interwiev, 1993.

COLLOQUIUM MATHEMATICUM

COLLOQUIUM
MATHEMATICUM

........... pawsicTwO NAUKONE
WROCLAW 1962

R.S. Ingarden, K. Urbanik, Information without probability,
Colloquium Mathematicum IX (1962), 131-150.
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Information theory.

Quantum Informational Thermodynamics, Acata Phys. Polon. 1962

Information as a Fundamental Notion of Satistical Physics, Bull. Acad Pol. Sci, 1961
—
e
|
QUANTUM INFORMATIONAL THERMODYNAMICS

Information as & Fundamental Notion of Statistcal Physics
Aow K U

RS, INGARDEN and . URmANIK

e o s et il on g o anis,
SRR

e thory of probabity o one
e e 14 mmmx b il by any frer Gvcopment of
e r, . 1 0% 2 w1 oy of smeeton e s | Lo R
gy sl i et 1 s e 8 o i $ et e €4 v e
one o uch i b
S -
o moion and imposiity of sohving such 3 somplcaied cquaton of modon | oy e W (Mm_m I e
o parial diftrcnial cquation Wit (0% varabls rduction e i - i
e L e Mo i e st ik
e s it g o iy, T i ot o th ot
i et

i =
il mumber of variabes i cclned by nonvanising meracion.
i staton is wel Known of long (e, .., (], 2. snd many athorsbave
opose 3 0 axioms o dynamicy an the provbity theor
a he erodic hypohess, Krylov's goed mbin priacile G, Tolman's
i of cawal x oo eobabit 1. the meinine of detaid nc. et

e e
. The thes e vl

additonal

o

ot Defnion o Iaformation in Quanum Meshaics

R.5. INGARDEN wnd A, KOSSAKOWSKI

st by 9. RUBINOWICE o Sepember , 1567

rinciples in Statistical Theories

Jaformation Theory and Variational P
. gt sntzaion of e casil s of o

B

RS, INGARDEN

B Bl it e & et st e
e e o cususive 4nd Bltmann, and i fte times vriatonal G o o ol s R ————
lwunuhle alection of mally orthogeal subpaces havin sl
.rM &
»B=XnAr,
deinition the mutusl orthogonality of A7 i senl,
considered as based i a nat

559, Since in U
“ 100 Glesn's seneaization cannoc b
e socalled quantum logic of events ini

e
,._..um ey

‘s a crteron for the desired mmm tion. Roughly speaking et dod subspacs,
‘the peneral M o

Ci-1967
18 /30

Acad Pol. Sci, 1963  An Axiomatic Definition of Information in Quantum Mechanics, Bull. Acad Pol

Information Theory and Variational Principles in Statistical Physics, Bull.



Information theor

Biblioteka
UMK 4 1 9 2 8 8
Torun
ROCZNIKL POLSKIEGO TOWARZYSTW A MATEMATYCZNEGO
Serla I: PRACE MATEMATYCZNE IX (1965)

R. 8. INGARDEN (Wroclaw)

Simplified axioms for information without probability

1. Introduction. In paper Information without probability by K. Ur-
banik and the present author (see [5] and also [4]) a system of axioms
for the concept of information was given without the explicite use of the
concept of probability. In the same paper the theorem was proved that
if information is fully given, then probability is also uniquely determined
and between the two concepts the well-known Boltzmann relation holds.
Because the latter relation was used hy Shannon for definition of infor- <
mation (sce [7]), it follows from the mentioned theorem that our definition
is exactly equivalent to Shannon’s one as well as to all its known equi-
valents, among them also to axiomatic formulations using hitherto the
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1966 — Torun again...

@ Invitation to Torun by prof. Aleksander Jabtonski 1966

@ Full professor position

@ Head of the newly established Chair of Thermodynamics and Theory of
Radiation

@ Since 1969 to 1978 director of the Institute of Physics

@ Collaborators: A. Kossakowski, S. Dembinski, G. Czajkowski, A.
Jamiotkowski (since 1969)
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ROMP and Symposium on Mathematical Physics
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@ In December 1969 the first meeting of the Editorial Board of ROMP

@ In 1970 first issue of ROMP is published and presented at the 2nd SMP

@ SMP is organized annually (about December 6) under the nickname
“imieniny Kopernika”
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Visitors, collaboration, symposia

A. Holevo

G. Lindblad
G. Sudarshan
i e V. Gorini

3 S A. Wehrl
RTC) :

0. Melsheimer
H-D. Doebner

Yu. Berezanski

V. Belavkin

A. Uhlmann

R. Streater

S. Pulmannova

P. Lahti

C. Piron

... and many others




Clarifying the basic ideas behind open quantum systems

@ A. Jamiotkowski, Linear transformations which preserve trace and positive
semidefiniteness of operators, ROMP 3(4), 1972, 275-278.

@ A. Kossakowski, On quantum statistical mechanics of non-Hamiltonian
systems, ROMP 3, 1972, 247.

@ V. Gorini, A. Kossakowski, G. Sudarsahan, Completely positive
semigroups of n-level systems, JMP 17, 1976, 821.
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The quantum information theory paper

Reports on Mathematical Physics 10, 1976, 43-72.

Vol. 10 (1976) REPORTS ON MATHEMATICAL PHYSICS Nody

QUANTUM INFORMATION THEORY

ROMAN S. INGARDEN
Institute of Physics, Nicholas Copernicus University, §7-100 Torus, Poland
(Received December 13, 1975)

sed systems there is no general concept of joint
and conditional probability. Using, however, the generali

zed quantum mechanics of open
systems (A. Kossakowski 1972) and the generalized concept of observable (“semiotsory-
able”, E. B. Davies and J. T. Lewis 1970) it is possible to construct a quantum infor-
mation theory being then a straightforward generalization of Shannon's theory.

1. Introduction

Information theory, as it is understood in this paper and as it is usually understood
by mathematicians and engineers following the pioneer paper of Shannon [S7], is not
only a theory of the entropy concept itself (in this aspect information theory is most in-
teresting for physicists), but also a theory of transmission and coding of information, i.e.,
a theory of information sources and channels. In the case of classical (i.c., non-quantum)
systems both parts of the theory are closely connected, this connection bei_ng actu§ﬂy
accomplished in probability theory forming a theoretical backgro.uf\d of- information
theory. The clue concepts are those of joint and conditional probability which enable to
formulate the definition of information sources and channels and then of the concept
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Japan — M. Matsumoto and Finsler geometry

@ 1975 first journey to Japan on invitation of Makoto
Matsumoto (Kyoto University)

@ subsequent long term visits at Tsukuba, Kyoto, Nagoya and
Tokyo

@ mid 1980-s — beginning of collaboration with Masanori Ohya
(Tokyo University of Science)
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Masanori Ohya, Luigi Accardi, OSID

@ Open Systems & Information Dynamics — since 1992, current
vol. 27 (2019 impact factor 1.96)

@ New impulse to the Symposia on Mathematical Physics
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Textbooks

, Classical :

wvmoc-vwanz ' P?DRE,C_ZNT AKA?EMICT{IE 1 | ElectrOdynamlCS
: ‘Roman S. Ingarden

}{lndrzej Jamiotkowski

Electrodynamics.

|
ROMAN STANISEAW INGARDEN

The Theory of Sprays Information Dynamics
ax;;l‘ ginsler Spaces and Open Systems
with Applications in i
Physics and Biology mgﬁ:ﬁ;fm

by »

P.L. Kntonelli R. . Ingarden RS, Ingarden,

and M. Matsumoto A Kossakowski
and M. Ohya

Kinwe esdenic Publihers KivmerBeadomie Pablshers

ROMAN WITOLD
INGARDEN

ZYCIE FILOZOFA
W OKRESIE TORUNSKIM.

92119200

Fundamental Theories of Physics Fundamental Theories of Physics
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Retirement, Centre for Japanese Culture and Language
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90th birthday — 42 Symposium on Mathematical Physics
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