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Steven Vajda, who died in Brighton on 10 December, 1995,
played a major part for 50 years in the development in
Britain of OR in general and Mathematical Programming in
particular. He was a companion of the OR Society as well as
having received the Silver Medal of the Society. He was an
honorary member of the Institute of Actuaries and a Fellow
of the Institute of Mathematical Statistics. This article is
based partly on personal recollections and partly on infor-
mation obtained from others.

It is daunting to think back to Steven Vajda’s early life in
a world which has since been transformed both politically
and technologically. This is outside the experience of
almost everybody alive today. Steven was born in Budapest
in 1901 but soon moved with is family to Vienna. After
training as an Actuary he went on to study mathematics and
take his doctorate at Vienna University. At this time,
between the wars, Vienna was a hive of intellectual
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activity. Steven knew and studied with many of the most
original thinkers of this century: Carnap and Schlick,
philosophers of the Vienna circle, Popper the philosopher,
Gabor, the inventor of the hologram and Gddel the disco-
verer of the famous undecidability theorems of mathe-
matics. I (HPW) can remember occasional conversations
I have had with Steven (on buying a hologram for my
daughter in Amsterdam or discussing the relationship
between Integer Programming and Logic) in which these
names would come up with recollections and sometimes
the admission ‘they were a bit younger than me’. These
experiences gave him the great breadth of knowledge and
intellectual curiosity which were such a striking feature of
his personality.

In 1938 Austria capitulated to Hitler (the Anschluss).
Steven’s children, Hedy aged 8 and Robert aged 5 were
dispatched to Sweden. Later Steven’s wife Eva fled to
England where she was reunited with her children and
supported herself in domestic service. Through Karl
Popper, Steven arranged to emigrate to New Zealand but
to go via England in order to collect his family. He was



allowed to stay in England. I (HPW) can remember Steven
explaining these events to me by reason of the fact that
‘Hitler didn’t like me very much, but then I didn’t like him
very much either’.

Most OR people will not be aware that before leaving
Austria, Steven contributed to the development of Actuarial
Science and published a number of articles (in German).
His interest in Actuarial Science, as well as providing him
with his first employment in Britain, stayed with him for
the rest of his life and is reflected in some of his later
publications (see References 14, 16, 39, 41). He continued
to attend actuarial conferences and frequently acted as a
simultaneous translator.

Three months after arriving in this country Britain
declared war on Germany and Steven, as an alien, was
interned on the Isle of Man. He described the internment
camp as a ‘mini-university’. Many of the inmates such as
Claus Moser and Peter Landsberg were still boys and can
recall being taught Mathematics by Steven. It was soon
realised that Steven was not a threat to the security of this
country and he was released. After working in an Insurance
company he was, in 1944, recruited into the Admiralty
Research Laboratory at Teddington. Later he was to
become Head of Mathematics followed by Head of OR.
Again his influence on others was significant. He recruited
Martin Beale and others into the Admiralty and publicised
and communicated the newly emerging subject of Linear
Programming. The recognition of the relationship with
Game Theory (being developed by Von Neumann) and
the many potential applications caused Steven great excite-
ment which he conveyed to others through his clear
expositions. Also he became fascinated by the underlying
duality which manifested itself in both Linear Program-
ming and Game Theory. His book on The Theory of Games
and Linear Programming, published in 1956 (Reference
22) was the first book on the subject and was translated into
German, French, Japanese and Russian.

The book has been reprinted many times as a popular
paperback. It explains the connection (and interchange-
ability) between 2-Person Zero-Sum Games and Linear
Programming clearly and succinctly by algebraic, numer-
ical and geometrical examples. To many in Europe (and the
East) this was their first introduction to the subject and a
revelation that the subjects were so closely connected.
Steven was particularly interested in Duality which is
central to Linear Programming and has, of course, an
obvious interpretation in Economics (Marginal Values),
Computational Optimisation (proofs of Optimality) and
Combinatorics (proofs of the theorems of Koénig, Dilworth
and Menger). Steven was not only probably the first person
in Britain to understand these connections, he also was
brilliant at communicating them and motivated by genuine
intellectual excitement. These results are particularly reflec-
ted in other books (References 25 and 26) which have served
as textbooks on many university and industrial courses.

He was an essential contributor to all courses on Linear
Programming and was instrumental in establishing a regu-
lar one-week residential programme at Southfield (Univer-
sity of Birmingham) in 1955. In the Autumn of that year he
offered a 10 week evening course at the then Northampton
Polytechnic on the subject of Operational Research. His
ability to hold an audience’s attention and as a tribute to his
own stamina is well seen by the many occasions at Cran-
field where he gave 4 one and a half hour lectures and
followed them with an after dinner talk.

As well as communicating and contributing to the
emerging theory of Mathematical Programming, Steven
and others (related) mathematical interests. He was inter-
ested in other problems in Finite Mathematics (Group
Theory, Geometry, Cryptography and Experimental
Design). These interests are reflected in References 28
and 29 which again units a number of different mathema-
tical topics, although there is often a (hidden) link to
Mathematical Programming which is brought out in the
publication. Another interest which periodically re-emerges
at a number of times in his life is the mathematics and
applicability of Fibonacci and Lucas Numbers and the
Golden Section. This subject, is of course, closely
connected with Biology and Aesthetics. Steven’s interest
here (reflected in References 39 and 42) was akin to that of
a Pure Mathematician where he lists and proves numerous
mathematical relationships. Again, however, there is a
connection with Mathematical Programming. Fibonacci
and Golden Mean Searches are optimal methods of
enumerating trial values in non-linear optimisation.

An excellent account of these interests is given in the last
book he published (Reference 45) with Brian Conolly.
Further developments are given in the issue of the Journal
of the OR Society celebrating his 90th birthday (Reference
52).

Within Mathematical Programming Steven Vajda’s
interests were wide. Among other topics on which we
have heard him talk and which are reflected in his books
are: Dynamic Programming and its connection with
Control Theory and the Calculus of Variations, The Trim-
loss Problem, the Knapsack Problem, Decomposition,
Fractional Programming and Steiner Minimal Times.

Another interest which emerges at different points in his
publications is Manpower Planning. He applied Linear
Programming and Markov Processes to planning manpower
over time (References 38 and 39). In particular, interesting
mathematical structures emerged. I (HPW) remember one
occasion at Sussex University when I managed to solve one
of his manpower models with a preprocessing procedure I
had developed (and so avoid the Simplex Algorithm) only
to show it to be unbounded (usually an indication of a
‘nonsensical’ model). It turned out that he had given me the
dual model as being (rightly) easier to solve and in this case
therefore prove that the original was infeasible (required
manpower levels were unattainable).



His pioneering influence on education and the direction
of Master’s courses was recognised by the University of
Birmingham in 1958 when they appointed him (together
with B.H.P. Rivett and Sir Charles Goodeve) to the then
highest position of honorary lecturer. They advised on the
principles of the programme. It was some 7 years later that
he was elected to the Chair of Operational Research at
Birmingham at the age of 64. Once more his enthusiasm
and ability was to inspire a new generation of students and
even his formal retirement in 1968 merely led to a range of
Senior Research Fellowship appointments first in Statistics
and then in Transportation.

His wisdom and humanity was a source of guidance for
me (KBH) and for two decades from 1955 and he retained
an interest in the progress of Birmingham and his personal
friends for the last twenty years.

In 1973 Steven ‘retired’ again to Sussex University
where he remained for 20 years. He first of all joined the
OR Group. When this disbanded he joined the Statistics
group. For all this time he contributed to teaching and
seminars proving a very stimulating companion. He was
always extremely interested in what others were doing.

When EURO honoured Martin Beale with a posthumous
Gold Medal it was Steven who accepted this with a full
paper which contained many new ideas and reflected his
concern.

In February 1995, together with Susan Powell and Jacob
Krarup, we organised a special event at LSE in honour of
Steven and chaired by Ailsa Land. A series of talks were
given on the theme of Duality with Steven explaining the
economically motivated algorithm of Kantorovitch and
contrasting it with Dantzig’s Simplex algorithm. I (HPW)
well remember Steven’s intervention in my talk when I
constructed two types of duality, that of Linear Program-
ming and that of polarity between convex polyhedra.
‘Doesn’t this lead to pairs of games, each with competitors
producing dual Linear Programmes’ I think it does. The
papers given appear in a special edition of the Journal
of the Institute of Mathematics and its Applications
(Reference 44). That day finished with a very success-
ful dinner with Steven and his daughter as Guests of
Honour.

The last time we saw Steven together was the summer of
1995 at the EURO conference in Israel. He seemed to be at
all the sessions on Linear Programming and Game Theory
as well at many of the Social Events. He was travelling
independently and was last seen (KBH) sitting in front of a
minibus leaving for the airport and planning to visit
Vancouver for the IFORS meeting the following year.
This was not Steven’s last trip abroad for he took a long
coach trip around Spain later that summer followed by a
trip to Cornwall for Betty Beale’s birthway in September.
He died in 1995.

Steven was not just highly intelligent he was intellec-
tually very curious about almost every subject but particu-

larly mathematics and politics. This curiosity combined
with his skills of communication (he spike many
languages) enabled him to inspire many others into original
discoveries and to influence events.

Other accounts of Steven Vajda’s life and work can be
found in the Reference Section.

Acknowledgements—The authors would like to acknowledge the help of
John Bather, Brian Conolly and Kathleen Trustrum in writing this article
and Robert Vajda for providing the photograph.

The publications of Professor Steven Vajda

1 (1932). Fuyndamentalsdtze aus der mathematischen Theorie
der Bausparkassen. Neumann’s Zeitschrift fiir Versicherungs-
wesen, Berlin.

2 (1932). Uber die Gesamtvertragszeit. Nachrichtendienst fiir das
Osterreiche Bausparwesen.

3 (1932). Wahrscheinlichkeitsrechnung. . . (Review of a book by
von Mises). Osterreichische Revue.

4 (1932). Bausparvertrag und Levensversicherung. Die Versi-
cherung.

5 (1933). Der derzeitige Stand der Bausparmathematik. Die
Versicherung (This is a reply to a comment on SVs paper
listed at 6 below).

6 (1933). Der derzeitige Stand der Bausparmathematik. Skandi-
navisk Aktuarietidskrift.

7 (1935). Zur Ausgestaltung der Gemeinschaftpropaganda fiir

den Versicherungsdauern. Die Versicherung.

(1935). A tuzok. Phonix Ertésitd. (In Hungarian).

(1935). Die Fachberatungen des Bausparkassenkongress.

Osterreichische Revue.

10 (1935). Zur Ausgestaltung der Gemeinschaftpropaganda fiir
den Versichereungsgedanken. Die Versicherung.

11 (1936). Die Beurteilung der Sterblichket in der Lebensversi-
cherung. Neue Freie Presse.

12 (1937). Erwiderung. (A reply to a criticism, with counter-
reply.) Mitteilungen der Kassenirtzlichen Verreine.

13 (1937). Osterreichische Sterbetafel 1930-1933. (This appears
to be an authoritative official publication on Austrian life-tables
for the period 1930-1933 in the preparation of which SV
played a major role.)

14 (1944-46). The analysis of variance of mortality rates. J Inst of
Actuaries 72: 240-246.

15 (1946). Average sampling numbers from finite lots. Suppl J
Roy Statist Soc 8: 198-201.

16 (1951). Analytical studies in stop-loss reinsurance. Scandina-
visk Aktuarietidskitft 34: 158—175.

17 (1953). Sieltheorie und Statistische Entschcidunsverfahron.
Mitteilungsblatt fiir Math Statistik.

18 (1953). Theory of games. Science News 28: 29—40.

19 (1954). Conference on Linear Programming. (Contributions by
Vajda, Land, Morton, Brown, Beale, Prinz).

20 (1956). Linear Programming on Automatic Computers.
Nachrichtentechnischor Fachbericht 4. Elektronische Rechen-
maschinen und Informations verarbeittung, Braunchweig.

21 (1955). An outline of linear programming. J Roy Statist Soc 17:
165—172. Discussion: ibid. 194-203.20.

22 (1956). The Theory of Games and Linear Programming.
Methuen: London. (Translated into French, German, Japanese
and Russian.)

23 (1958). Readings in Linear Programming. Pitman: London.
(Translated into French and German.)

O o0



24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

(1960). An Introduciton to Linear Programming and the
Theory of Games. Methuen: London. (Translated into
German and Spanish.)

(1961). Mathematical Programming. Addison Wesley: New
York.

(1962). Readings in Mathematical Programming. (Second
edition of Reference 23) Pitman: London.

(1966). A mathematician looks at Operational Research. Inau-
gural Lecture delivered at the University of Birmingham,
Birmingham.

(1967). The Mathematics of Experimental Design. Griffin:
London.

(1967). Patterns and Configurations in Finite Spaces. Griffin:
London.

(1969). Planning by Mathematics. Pitman, London.

(1971). Deterministic Equivalents of Probablistic Constraints.
Studii di Probatilita, Statistica ¢ Ricerca Operative in Onore di
Guiseppe Pompilj, Odevisi, Gubbio.

(1972). Probabilistic Programming. Academic Press: New
York.

(1974). Theory of Linear and Nonlinear Programming. Long-
man: Harlow.

(1974). Tests of Optimality in Mathematical Programming in
Theory and Practice. North Holland, Amsterdam.

(1975). Problems in Linear and Nonlinear Programming.
Griffith: London.

(1945). Mathematical Aspects of Manpower Planning, OR Q
26: 527-542.

(1976). On Recruitment for a Graded Population. Syposia
Matematica.

(1978). Mathematics of Manpower Planning. Wiley: Chiche-
ster.

Handbook of Applicable Mathematics (edited with W. Leder-
mann) Volumes 1—Algebra (1980); 4 Analysis (1982); 5A
Combinatorics (1985); 5B Combinatorics (1985). Wiley:
Chichester.

39a (1986). English Translation of M. Gondron and M. Minoux,

40

Mathematical Programming: Theory and Algorithms. Wiley:
Chichester.

(1981). Linear Programming: Algorithms and Applications.
Chapman and Hall: London.

41

42

43

44

45

46

(1984). Actuarial Mathematics. In: van der Ploeg F. (ed).
Mathematical Methods in Economics. Wiley: Chichester pp
457-476.

(1989). Fibonacci and Lucas Numbers and the Golden
Section. Ellis Horwood: Chichester.

(1990). The three ages of Operational Research. Eur J Opl Res
45: 131-134.

(1992). Mathematical Games and How to Play Them. Ellis
Horwood: Chichester.

(1996). A Mathematical Kaleidoscope: Applications in Indus-
try, Business and Science (with B. Conolly). Albion Publish-
ing: Chichester.

(1997). On Torricelli’s Geometrical Solution to a Problem of
Fermat (with J. Krarup). IMA Bulletin of Mathematics in
Business and Industry 8: 215-224.

Further references

47

48

49

50

51

52

53

(1995). Obiturary of Professor Stefan Vajda, by J Bather. The
Independent.

(1996). Obituary of Professor Steven Vajda, by HP Williams.
The Times.

(1996). Steven Vajda, 1901-1995, by J. Karup. OPTIMA. The
Newsletter of the Mathematical Programming Society.
(1996). Obituary: Stefan Vajda 1901-95 by J. Bather. J Roy
Stat Soc A, Part 3.

(1994). Journal of Mathematics in Business and Industry.
Special Edition on ‘Duality in Practice’ in celebration of the
work of S. Vajda, edited by S. Powell and H.P. Williams, 8.
(1992). Journal of the Operational Research Society. Special
Issue on Mathematical Methods and Models in honour of
Steven Vajda, edited by B. Conolly, 43(8): 737842

(1994). An Interview with Steven Vajda, Op!/ Res Newsletter.
John Bather.

Received September 1997,
accepted October 1997 after one revision



	The work of Professor Steven Vajda 1901–1995
	The publications of Professor Steven Vajda
	Further references


