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Caveat

• Not a balanced survey of work and life at OR institute
• But very biased view

»Towards what I remember
»And my own contributions

• Done under time pressure
»Many things/persons missing or forgotten
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My start at TU

• 16.7.1980 start as Post-Doc
• „Institut für Unternehmesforschung“ consisted of

»Gustav FEICHTINGER – Boss
»Frau FINK (TODA) – Sekretärin
»Alexander (Andi) MEHLMANN - Assistent (Post Doc)
»Mikuláš (Miki) LUPTÁČIK – Assistent (Post Doc)
»RFH
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Topography of the Institute

• Mehlmann und RFH as „antechambre“ of Luptáčik
• Luptáčik had hundreds of students (Planungsmathematik)
• Typical flow of persons
• Nevertheless enjoyable and productive time …

F Argentinierstrasse 8F
Toda

F

Paniglgasse
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Research Topics during my time 

• (Demography)  - course, Lexis diagram
• (geometric programming – Luptacik)
• (Manpower planning) – possible topic for master thesis
• Optimal control theory & applications in Econ & MgmtSci
• Differential games / dynamic games
• Analysis of dynamic systems – chaos
• OC with distributed parameters - PDE 
• Stochastic OC
• Multi stage systems
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Applications of OC

• Inventory management
• Marketing
• Investment
• Applications in ecomonics
• Funny/strange applications (Vampire models, continuors

lover )
• Deviant behavior (drug, terrorism, …)
• Covid and other epidemics
• …
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1st Focus in OC: Saddle Points

• Single state models
• One or more controls
• Objective (Hamiltonian) strictly concave in control

• Convergence to “equilibrium” optimal?
• Steady state of the canonical system – saddle point
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Vampire model (1982)

• Isolated Transylvanian valley
v … vampires
h … humans Menschen

• Uncontrolled model: predator-prey system (Lotka – Volterra)

• Results in cyclical solutions



10

• Now vampire society aims at a sustainable solution where an 
optimal bloodsucking rate per vampire is determined over 
time

c … bloodsucking rate per vampire 

• Simple transformation:
x = h/v  … per capita resource

Vampire model (1982)
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Vampire model (1982)

•
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Einfaches Vampirmodell
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2nd Focus in OC: „Skiba“ Points

• Single (or multi) state models 
• One or more controls
• Some complications e.g.

Hamiltonian not concave in state variable

• Then often several steady states exist and are candidates for long run 
optimal solutions

• Convergence to which “equilibrium” optimal?
• History dependent behavior:
• Thresholds („Skiba“ points or curves) separating basins of attractions of

these steady states
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2nd Focus in OC: „Skiba“ Points

• Example second diffusion model of Gould
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2nd Focus in OC: „Skiba“ Points
• Name Skiba:
• First seen in publications of Brock, Dechert and Nishimura

in 1983 to 1985 
• Show the first correct description of a Skiba point 
• call it Skiba point because Skiba (Econometrica 1978) had a 

picture showing such a Skiba point (but with wrong 
conclusion/interpretation)
DNS point 

• Sethi indicated that he had identified similar history dependent 
equilibria in linear OC models already 1977 
DNSS point 

• But Forster had such history dependent equilibria already 1975
DFNSS or FSSBDN?
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Weak Skiba in connection with Wine Bottle Holder

• weak Skiba: optimal to stay there
• If starting point a little left/right

movement to another stable equlibrium:
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„Wrong equilibria“ in connection with Wine Bottle Holder
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Skiba in Nature?

• run in opposite directions to see who your dog loves more y
• run in opposite directions to see who your dog loves more m

https://www.youtube.com/watch?v=9BalLJmHkSI
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3rd (or 2a) Focus in OC: „Skiba“ Curves

• Multi state models 
• One or more controls
• Some complications e.g.

Hamiltonian not concave in state variable

• Then often several steady states (attractors) exist and are candidates 
for long run optimal solutions

• Convergence to which attractor?
• History dependent behavior:
• Threshold curves („Skiba“ curves) separating basins of attractions of

these attractors
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Example
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Another Example of Skiba Curves

• Strange bedfellows
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4th Focus in OC: Limit cycles

• Multi state models 
• One or more controls

• The optimal attractors can also be limit cycles
• Can occur also in connection with Skiba curves
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Adpuls in cont time
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Most realistic OC model with cyclical solution

• Vampire model with adjustment costs (1992)
• Adjustent costs changes in the bloodsucking rate
• Cyclical optimal solution
• Limit cycle determined by Andi Novak
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General Interest in dynamical systems

• Gustav on sabbatical at Sante Fe institute
• Brought back a pile of working papers from there
• Chaotic behavior in uncontrolled dynamical systems 

»Single state when discrete 
»Multi state also in continuous models

• Many models published by Gustav and coworkers

• Chaos as optimal solution of OC models or DG?
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Der Herr des Chaos 
• Der Südsee Strände sind nun leer.
• Aloa! Abschied fällt so schwer.
• Nur Wien erstrahlt in stillem Glück:
• Der Herr des Chaos kehrt zurück.

• Andi Mehlmann
will present the whole poem later
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OC Application Topics during my time 

• Serious applications from economics and MgmtSci
(Peter Kort …)

• Vampire models, continuors lover (Andi Mehlmann …)
• Optimal slidesmanship (Steffen Jorgensen)
• Video games, open source software (with Andrea Seidl …)
• Control of deviant behavior like drugs and terrorism

(Jon Caulkins …) - Memos
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Jon‘s Memos

• Amazing new ideas
• Very relevant and topical
• Extremely clear and structures memos
• Basis for many joint papers
• Example: Memo 100 from 2010
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Further complications of OC models

• OC with lags/delays (Suresh Sethi …)
• OC with distributed parameters - PDE 

-> Vladimir Veliov
• Stochastic OC
• Multi stage systems (Dieter Grass …)
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Last Words

• My time at TU was enjoyable
• And productive
• Fond memories
• Thank you Gustav for providing such an inspiring 

environment to your coworkers and coauthors
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Mikulas Luptacik

• OC and math optimization in 
environmental economics

»Scientific Papers
»But also coverage in newspaper „die Presse“

• Geometric optimization
»Books …
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Coverage of EURO VI in „Die Presse“

• By Mikulas Luptacik
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Alexander Mehlmann

• Math of literature
»Game theoretic analysis of Goethe‘s Faust

• Literature of maths
»Mathematical poems
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