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Dynamics in normalized 

coordinates

Time-limited reachable sets for the simplest

(Dubins´) car  
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Isaacs´ homicidal chauffeur game

In reduced coordinates

P

E

2

- circle of radius 

In the classical setting, target set 

is a circle of radius      centred 

at the origin
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M

Level sets and graph of the value function



M
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Example with shifted target set



Semipermeable directions and semipermeable curves
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P-side
E-side

Fix                   and  find                   

+ +
-

is  root  from + to -

is  root  from - to +

For any point                  there exist two roots of each type at most

and 

such that



Differential equations for semipermeable curves.

Domains of functions 
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Families of semipermeable curves
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Discontinuity lines are semipermeable curves of

families          ,
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radius

depends

onM

Radius  of  the circle constraint 

Acoustic  game

s
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Regions with infinite values of the game

M
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Semipermeable curves in acoustic game
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Semipermeable curves in acoustic game
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M

Target set

Semipermeable curves and superiority sets of player E
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Reeds-Shepp´s  car as a pursuer
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J.A. Reeds and L. A. Shepp (1990). Optimal paths for a car that goes both forwards 

and backwards. Pacific J. Math.,  Vol. 145, N° 2, 367−393.

P h

θ

p. 373: “…for slowly moving vehicles, such as carts, this seems     

like a reasonable compromise to achieve tractability”.



Families of semipermeable curves 

in the classical homicidal chauffeur problem
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Basis for families of semipermeable curves 

in reinforced  homicidal chauffeur dynamics
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,

Families of semipermeable curves for

reinforced homicidal chauffeur dynamics ( )

,
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Families of semipermeable curves for

reinforced homicidal chauffeur dynamics ( )
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Level sets of the value function. Discontinuity lines 
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Level sets of the value function. Discontinuity lines 



Families of semipermeable curves for 
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