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Analyses of Hybrid Systems with the Hybrid Constraint Language HydLa
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Hybrid systems are dynamical systems with continuous changes and discrete changes of states. Hybrid systems
are appliable to diverse fields including physics. HydLa is a declarative language for describing hybrid systems using
constraints. We have developed tools for HydLa, Hyrose and HIDE, for the purpose of analysis and verification
of hybrid systems. Hyrose is a symbolic simulator of HydLa and it calculates trajectories symbolically. Hyrose
can also handle hybrid systems with parameters. HIDE is an integrated development environment of HydLa that
can visualize trajectories calculated by Hyrose. In this presentation, we introduce examples of analyses of hybrid

systems using HydLa and its tools.
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31 INIT(x0,y0,0,0,19.5,20),

32 INIT(x1,y1,5,5,0,0),

33 (CONS(x0, CONs(y0)) <<

35 COL_WALL(x0),

36 COLWALL(y0),COL(:0y0x1 1))
37,

32 (CONS(x1), CONS(y1) <<

49 COL_WALL(x1), COL_WALL(y1)
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O 1: HIDEOOOOOOODOO

INIT <=> x = 0 &y=1&x’ =3 &0 <=y’ <= 10.
FALL <=> [I(y’’ = -10).
BOUNCE <=> [](y- = 0
=>y’ =-0.8 % y’- & x’ = 0.8 * x’-).
WIND <=> [J(x’’ = -0.1 * y).

INIT, (FALL, WIND) << BOUNCE.
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IP 2—- -
{FALL$0, WIND$O, BOUNCE$0}
time : 0->(parameter[y, 1, 1]
+(20+parameter([y, 1, 11°2)°(1/2))*1/10
¢ t*(360+5%t"3+t* (-6)
+t~2x(-2) *parameter[y, 1, 1])*1/120

y 1 1+t72%(-5)+t*parameter([y, 1, 1]
x’ : (180+10%t"3+t*(-6)

+t~ 2% (-3) *parameter[y, 1, 1])*1/60
y’ : t*(-10) +parameter[y, 1, 1]
x7’ : (5*t72+(-1)

+t*(-1)*parameter[y, 1, 11)*1/10
y»’ : -10
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