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Constructive Hybrid Game: Push-pull

— —
vd va
0.0
X x Xy
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Constructive Hybrid Game: Push-pull

— —
vd va
a0 2\
G,
X * Xy

safe = x; < xp = x < x, = [PP](x = xo)

|Either speed|

! |Limits
PP {{vd =-1Uvd :=IF; app = {{{vd :=—1;va:=1};
{va =x;?2(-1<va<1 }m U{vd := 1, vas==1}};

{X,=vd +va&x < x<x}K X =% x .—vd~|—va;?x:x0}*

: Loop
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r

(x:=#)P s =Xv:R. P (setsxv)
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Types Give Constructive Semantics
P’ :(state = typei 1)

QP s = Qex Pl

(x:=+)P s =%Xv:R. P (setsxv)

<04rUﬁ>Pj5 = ()P s+ (B)P s (Choose branch )
(@YyP s = [a]P s (Switch )

CPAPs =@'s= P

[x:=#]P s =TIv:R. P (setsxv)
[UBIP s = lalP sx [B]P s
[P s = ()P s {Switch )

"o S[i] B's = (TIP : (state = type;). ( [a]P s = [B]P s))

M-[aP THa<iB, ey (@ M-a<jB,
M- 8P ' - (B)P




Refinements Subsume Game Algebra
rFa<yB THB<yY
M+ ag[]fy
UA TH{aUBlUy=ZaU{BU~} Uc TFaUB=BUa

dr T A{auBly ={avtu{Biv}

trans refl TE a <o
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Refinements Resolve Strategic Choice
[ULL T+ o <0 {aup}d [UlL2 T g9 <0 {aup}

[«] T {x:=f}9 g[] {x:=x}d

- ar <pp a2 'Fﬂlﬁ[]ﬁz

:G
oo B <[ a; B2
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Refinements Resolve Strategic Choice
[ULL T+ o <0 {aup}d [UlL2 T g9 <0 {aup}

[«] T {x:=f}9 <1 {x:=x}d
Foarspar F B b

oo B <[ a; B2
N og <qp 02 M= [a1] 81 < B2 .

M- ag; b1 < a; B2

:G

:S

Loy is a hybrid system
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ODEs are Solved or Abstracted
NEt=0Ad>0 Tk [t:=x70<t<d;x:=s0l]Q
e {ti=dix=sol;t":=1;x:=f} < {t' =1, X =f&Q}?
M- [ =f&P|Q
FF (X = &P} = (x = F&P A Q)
DW Tk {xi=xx":=17Q} <; {X' = f&Q}

solve 1

DC

!sol solves ODE, {t,t’, x,x'} not free in d
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(

Game Proofs are Reified as Systems

(Proof of [a]P or (a)P) ~> System

Ix),x=Ff°F P
T F (x=f)P
M(x),QF P
YT F [ = F&QIP
P =f&QR T [ =f&QARP

F /=& QP P

~xi=fa sy

) F (xi=0)P

~xi=xx =f1Q, «
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Cart Proof Reifies Strategy

— —
vd va
0.0

X, x Xy

safe = x) < xp = x < x, = [PP](x = xo)

PP = {{vd:=-1Uvd :=1}; app = {{{vd:: —1;va:=1};
{va:=%2(-1 < va<1)} U{vd :=1,va:==1}};
X' =vd+va&x < x<x}}* X =% x ::vd~|—va;?x:x0}*

Let A be standard mirroring strategy for PP, then A ~~ app



Theory

Let A be a proof of (I F [a]P) and let A~ a. 1
Theorem (Systemhood)

« Is a system, i.e., it does not contain dualities.

Theorem (Reification transfer)
I+ [a@]P is provable.

Theorem (Reification refinement)
N« S[] « Is provable.

'Recursively assume T free of duals 3¢
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Conclusion
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