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Big Picture on a Small Example
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Example for Using Fixpoint Formulas: GR(1) Synthesis

Game:
G(—x V =Xx)
A G((=x Ay) = Xx)
A G((=x V—y VXxV X=y)

Specification:

— GF(x Ay)A...

o(x,y, X', y") = (~x VxX)A(xV=ay VX ) A (=x V oy VX'V =y)
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Example for Using Fixpoint Formulas: GR(1) Synthesis

Game:
G(—x V =Xx)
A G((=x Ay) = Xx)
A G((=x V—y VXxV X=y)

Specification:

—>.C.1'.F(x/\y)/\...
vX.CPreo((¢(x,y) V X))

Y(x,y) is just something to abstract that we normally
have a more complicated fixpoint formula, in the following it is true
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Example for Using Fixpoint Formulas: GR(1) Synthesis

Game:
G(—x V =Xx)
A G((=x Ay) = Xx)
A G((=x V—y VXxV X=y)

Specification:

— GF(x Ay)A...

vX.CPreo((¢(x,y) V X)
=vX.(dx,y. VX' 3y . o(x,y,x", ¥y ) A (
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Example for Using Fixpoint Formulas: GR(1) Synthesis

Game:
G(—x V =Xx)
A G((=x Ay) = Xx)
A G((=x V—y VXxV X=y)

Specification:

—>.C.1'.F(X/\y)/\...
vX.CPreo((¢(x,y) V X)

=vX.(dx,y. VX' 3y . o(x,y,x", ¥y ) A (
Step 1: X = true
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Example for Using Fixpoint Formulas: GR(1) Synthesis

Game:
G(—x V =Xx)
A G((=x Ay) = Xx)
A G((=x V—y VXxV X=y)

Specification:

—>.C.1'.F(X/\y)/\...
vX.CPreo((¢(x,y) V X)

=vX.(dx,y. VX' 3y . o(x,y,x", ¥y ) A (
Step 1: X = true Step 2: X = (x V y)
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Example for Using Fixpoint Formulas: GR(1) Synthesis

Game:
G(—x V =Xx)
A G((=x Ay) = Xx)
A G((=x V—y VXxV X=y)

Specification:

— GF(x Ay)A...

vX.CPreo((¢(x,y) vV X)
=vX.(dx,y. VX' 3y . o(x,y,x", ¥y ) A (
Step 1: X = true Step 2: X = (x V y)
Step 3: X = (x Vay) A (—x Vy)
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Example for Using Fixpoint Formulas: GR(1) Synthesis

Game:
G(—x V =Xx)
A G((=x Ay) = Xx)
A G((=x V—y VXxV X=y)

Specification:

— GF(x Ay)A...

vX.CPreo((¢(x,y) vV X))
=vX.(dx,y.VxX'.3y . o(x,y, X,y )N (W(X,y) Vv X))
Step 1: X = true Step 2: X = (x V y)
Step 3: X = (x Vy)A(—xV-y) Step 4: same as step 3
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Concrete Benchmarks Encoded
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Encoded Problem

Encoded using helper variable

Encoded problem Currently Currently
enc'd as Naturally enc'd as
BDD in CNF BDD

VA...uB...vC. AX, Y YX'3Y A X, Y, X))V (e(X, Y, X', Y') Ap(A, B, C))

Problem encoded a;(Free QBF instance
Notes
= X, Y, X', Y are variable sets, 4 stands for free variables
= (A, B, C) will is computed from the previous result of solving this problem and
ranges over the variables in X’ and Y’
= The BDDs are encoded using innermost existentially quantified helper variables —
one for each node.
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