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Years of Advanced Learning

e JTS
1961-1967: 2 master’s, Navy work, SF State teaching

 Haragauri N. Gupta

1945-1959: 2 master’s, teaching and admin in India
Study in Germany

1960-1966: Berkeley PhD (at age 40) from Alfred Tarski
Stanford postdoc



H. N. Gupta
Contributions to the Axiomatic Foundations of Geometry

Gupta & Rolando Chuaqui
near Hull, 1966

JTS took a course
on this in 1966.




e Gupta = Regina
Fall 1966
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« JTS = Regina, Fall 1967
e to study with Gupta

e and watch on CBC
the SF State riots!



Kiel, April 1969

e JTS researched not
in the Tarski/Gupta
line but in that of
Friedrich Bachmann,
in Kiel.

e Gupta, JTS = Kiel, Oberwolfach

e July 1969:
Gupta said “enough”!

e JTS = SF State

01092005




Days of Magic

Regina
6-—7 April 1970

UNIVERSITY OF SASKATCHEWAWN, REGINA, CANADA

DEPARTMENT MATHEMATICS

Seminars in Geometry and Foundations

e e e e e el e e

On the occasion of the final oral examipnation (defence of
dilssertation) for the first Ph.D. carndidate {(Jcmes T, Smith of San Frameisc
in the Deparimznt of NMathemati , we are fortunate te have present at the
University two outstandluag matnematlieclavs in the field of foundatlons of
geometry: Professors A. Tarski of Berkaley and F. Bachmann of Kiel. Both
have accepted our invitations to present seminars of rather genaeral
interest to the mathematics community.

‘'The following outline of formal activities have been scheduled
for the period April 6 and 7 when ocur viaitors will be on campus:

Monday, April 6, 1970 at 1:30 p.m. in C-2INC

Defense of Ph,D. dissertation entitled FOUNDATIONS OF METIRIC
GEOMETRY OF ARBITRARY DIMEXSION by candidate James T. Smith

of San Prancisco. To this defense are invited any members

of the MHathematics staff who care to attend. Professor Tarski
is the official external examiner; Professor Bachmann will be
present as one who has been closely associated with toth Smith
and his supervisor, Professor Gupta.

Monday, April 6, 1970, at 8:30 p,m. in C-22

Seminar Reflections and Absolute Geometry by Professor F., Bachmann
of Kiel, Germany. See the attached Appendix A for details.

Tuesday, April 7, 1970 at 1:30 p.m. in C-25

Seminar entitled: Some Difficult Problems in Elementary Geometry
by Professor A. Tarski of Berkeley. See attached Appendix B for

deteils.

It is hoped that all members of the Mathematics staff, guests
from neighboring universities, interested staff members in other department
mathematics students and others fnterested in mathematica, particularly
in geometry, will avail themselves of the opportunities to attend the
lectures by two such distinguished wvisiting mathematicians.

C. L. Kaller

Chairman
CLK/cm Department of Mathematics
2 appendices




Friedrich Bachmann Alfred Tarski
in 1969 in 1968



At My Thesis Defense

Age 30
Tarski asked about the background of my research.

| mentioned Bachmann’s 1959

Aufbau der Geometrie aus dem Spiegelungsbegriff,
the culmination of German work

during 1900-1950.

Tarski said | should study Mario Pieri’s 1900
Monografia del punto e del moto.



Tarski’s Lecture
Some Difficult Problems in Elementary Geometry
Familiar theorem:
If two polygons V, W have = areas, then for some n
they can each be divided into n subpolygons, so
that corresponding pairs are congruent.
See the example.
What is the smallest n —their degree of equivalence?
Tarski had studied this in general in his 1931-1932 paper

O stopniu rownowaznosci wielokatow, addressed to
high-school teachers and gifted students.



Solution for

V = unit square
w = (p*+1)/p
- by -
P/(p+1)

Degree of equivalence
=2

By Henryk Moese,
a teacher, in 1932.

* Moese conjectured,
This is the only way.

e Adolf Lindenbaum,
1937, without proof:

Yes!



Alfred Tarski
1901
e Born Alfred Teitelbaum in Warsaw, to a
 Jewish merchant family, in a culture of
e prosperity and antisemitism,
 under Russian oppression until 1915

1918: Independent Poland
e Start and expansion of its university system

1920: Turmoil of the Polish-Soviet War

1924
 PhD under Stanistaw LesniewskKi in logic
« Changed name to Tarski

e Banach-Tarski decomposition



1924-» Few open professorships

Full-time high-school teacher
Part-time lecturer: logic research, teacher prep

Studied foundations of the geometry he taught:
Pieri, Elementary Geometry Based on the Notions of
‘Point’ and ‘Sphere’ (1908)

_ La Geomstria Elementare
istituita sulle mozioni di ‘punto’ e *sfera’.

Memoria del prof. MARIO PIERI
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Tarski in the 1930s

iy
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Renowned logic researcher
Teacher & teacher educator

His problem appeared in
The Young Mathematician:

'_"-"_ro.\{ 2 ZESZYT 2—3

PARAMETR

. CZASOPISMO POSWIECONE
NAUCZANIU MATEMITYKI

Z DODATHIEM
JMEODY MATEMATY K"

WYCHODZI
POD REDAKCIS A. M. RUSIECKIEGO
PRZY WSPORUDZIALE S, STRASZEWICZA

WARSZAWIX — P

R L T L

1931

HARZEC 1931

MATEMATYX

CZASOPISMO DLA MEODZIEZY SZHOLNEJS
WYCHODZI POD REDANCIS A. M. RUSIECHIEGO
PRZY WSPOLUDZIALE S. STRASZEWICZ AL.

ie Plutona. — A. Tarski O stopniu
Rozwigzania zadafi Nr. 40 i 57. —




JTS

1970-1983 Teaching & some research a la Bachmann
1975-1982 Much administration

1984-2003 Teaching & much software & publishing
2003- Time to retire to something new

Elena A. Marchisotto sought
a collaborator for a book
on Pieri.

| responded & learned to
translate Italian.

A book and an award-
winning Monthly paper
resulted in 2007, 2010.




3 Pieri’s Point and Sphere Memoir

Elementary Geometry
Based on the Notions of Point and Sphere

Memoir by Prof. MARIO PIERI

presented by Member G. CASTELNUGVO and approved by Member C. SEGRE*

PREFACE

“Most textbooks on geometry proceed too quickly
to the particular, that is to congruence and similarity
of triangles; therefore they also fail fo present many
concepts in appropriate generality. Similar figures
are nothing more than homologous pieces of simi-
lar® spatial systems. Consideration of centered fig-
ures and symmetrie fipures [ in peneral] should begin
with consideration of centered systems and sym-
metric systems. Moreover, although nature and art
strive for symmetry in all their forms, in many text-
books this concept is not developed.” G. C. VON
STAUDT 1847, Foreword.

“In summation it would seem that the primary
constructive elements, which more evidently combine
to form tactile-physical space, are not the notions of

line and plane, but of ‘distance, and therefore of ‘cir-
cles’ and ‘spheres! " F ENRIQUES 1906, page 322°

In an 1899 work, I affirmed “the possibility of composing all elementary geometry from
just two prime materials: ‘point’ and a certain relation among three points «a,b,¢ that
can be rendered by the phrases ‘c is as distant from @ as & is; ‘c belongs to the sphere
through & with center @, or ‘the pairs @,b and a,c are congruent, and that can be

represented, if you please, by the formula ¢ € &,” Then I remarked, “the excessive

* | The original named G. SEGRE, evidently in error.]

? [Translated from the German quotation in Pieri’s paper. Pieri altered Staudt’s text, de-emphasizing the
reduction of three-dimensional concepts to plane coneepts. The sense of Staudt’s text can be restored by
(1) inserting “plane systems, and similar solids, homologous pieces of similar” immediately after this
footnote reference and (2) inserting “plane” immediately before the first occurrence of “figures”™ and the
latter two occurrences of “systems]

® [ The quatation also oceurs in the [1910] 1985 second edition, 186-187. Enriques tried to distinguish the
most basie geometrie coneepts by considering psychological and physiological aspects of their pereeption.
In particular, he considered visual, tactile, and muscular aspects. Tactile senses include pressure, which
is opposite to muscular exertion. Pleri changed Enriques’s words slightly, but the only significant
difference is at the beginning. Enriques wrote, A muscular definition of ‘line’ is also possible, based on
its mechanical properties, but in comparison, it seems that...)’ then continued as in Pieri's version.]

7 [Pieri 1900a.]




Definitions and Nondefinability in Geometry!

James T. Smith
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1908: Pieri defined
betweenness P-Q-R in
terms of equidistance.

1935: Tarski showed
equidistance is not
definable in terms of
betweenness.



State of Jefferson, 2007

Presenting this paper,
| said that some neat
papers of Tarski still
needed translation
from Polish.

Andrew and Joanna
McFarland responded.

We collaborated, and
the project turned into
a major book in 2014.

Interviewing Witold Koztowski,
who was Tarski’s high-school
student during 1934-1938.



Andrew McFarland
Joanna McFarland
James T. Smith Editors

Alfred Tarski

Early Work in Poland -
Geometry and Teaching

® Birkhauser

1.

The Degree of Equivalence of Polygons (1931)

7.2 The Degree of Equivalence of Polygons (1931)
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DR. ALFRED TARSKI (Warsaw)
On the Degree of Equivalence of Polygons

In this article I want to discuss some concepts, belonging ent. to the realm of elemen-
tary geometry, which until now have been investigated hardly at all.

Asis well known, we call two polygons W and V equivalent, expressing this with the
formula W =V, if they can be divided into the same number of respectively co ‘

subdivision of equivalent polygons into congruent partsi
'wo equivalent polygons can be divided into congruent partsin various ways,
to the number as well as the form of these parts.

We explain this with an example: figure 1, and figure 2 as well, show that a square
with edge a and a rectangle with ed %1 a and Y5 a are equivalent to each other,
but their subdivisions in the two figures are quite distinct.

In connection with this observation, a question arises in a natural way: what is the
least number of respectively congruent parts into which two gi equivalent polygons
can be divided? We want to touch upon a problem of exactly this type in Parametr.

For further information about th j als, consult sectio and ¢

2T notion of ¢ alence is d in ion 4.1. It is different from that used in chapters 5 and
6. The two notions are com : y on page 59.]




Current Work

Dr. James R. Shilleto attended Tarski’s 1970 Regina talk.

He sketched a proof that the “staircase” is the only
solution to Tarski’s problem.

We’re drafting a joint paper about that proof.
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Thank you for your interest,

and for helping me start a wonderful career!

James T. Smith, PhD ’70

Professor Emeritus
San Francisco State University



