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View a mathematical statement as the description of a game
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Games: Formal Description

o Game G = (Dl,DQ, R - Dl X DQ)

o Two players
Eloise and Abelard

» Two domains of moves
x € Dyandy € Dy

o Adjudication of Winner
Relation R(x,y) between players’ moves
(usually |G[7)
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A is true (is provable)
iff
Eloise has winning move in game |A[;

A iff 3avy|AlY
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Game —A should be game A with roles reversed

[—Afy = —[AlL

Al = A
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Games Semantics

|A ® B|jﬁ;’ = |Alf, and B[},
|A — B i’,‘gu = |A|§w implies | B|%"
VzAR)]. = AR

BzAGR)" = AR5,



Linear Logic
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Uniform Move (Winning Move)
lA A

(1) 1A = vylAly

7Al, = 3zlA[}
(2) ['Al} = vyefz|Al)
PA|l = FzefylAl
(3) ['Al; = 4[5
|?A]£ = ]A\gy



LL = G

If A is provable in linear logic
then

the game | A5 has a winning move
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Dialectica interpretation ~ (Godel’1956)
Diller-Nahm interpretation (Diller-Nahm'1974)

Modified realizability (Kreisel'1959)
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Completeness

cut rule

Vw3 |T[y, = JzVy| Al

T2, - AL

Y

[Tl = Al

axiom

JovVw|T[;, = VyIx| Al



Simultaneous quantifier
New principles validated:

o Sequential choice
VoA A, y, 2) — ) A(f2y,2)
o Parallel choice
T v fs
¥y, A(z) ® H,B(v) — F;7(A(fw) ® Blgy))
o Trump advantage

177 A — FulvyA



Summary

o Functional interpretations of linear logic
Nice “game” flavour
Usual interpretations of IL derivable

o Interesting new branching quantifier

o Sound extensions of linear logic
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