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Krivine's classical realizability

Model of computation

_—
(programs t, u,v,...) tIFA

t realizes A

Extension of
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Realizability theory
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Behaviour

t has the behaviour t passes all tests

ti-A prescribed by A required by A

EIEVX VY (X = Y = Y) — t captures the behaviour
of its second argument

— 1

forall u,v, (t uv)~v behaves like Ax.\y.y
(true)
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Non-deterministic reductions

{t} = {u}
and {t} > {v}

v

{t} ={u; v}
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Voting

up ; U1
ux ; Uo

2-out-of-3 voting
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Voting

up ; UL 5 ... Uk—1

t Sonnnnnnnnnananss all () combinations

Up—k & U1 ; . Up1

k-out-of-n voting
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Non-deterministic reductions

1 x y passes all tests
that x or y passes
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The key idea

Union of behaviours

Vx € R AX) +——— A(0) and A(1)

Intersection of behaviours

Ix € 12 A(x) A(0) and A(1)
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“J2 has less than 2" elements”
is realized

There is a program
which simulates
k-out-of-n voting

«— “J2 has less than 2I77% | elements”
is realized

k-out-of-n voting can be simulated with j-out-of-m voting

if and only if [%1 g
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Parallel or

true false ?

true true true true
false true false ?
? true ? ?
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Equivalences

There is a program
which computes
parallel or

. “J2 has at most 4 elements”
is realized

There is a program
which computes
Gustave's function

. “J2 has at most 8 elements”
’ is realized

Gustave’s function can be simulated
with parallel or, but not the converse
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Conclusion

Non-deterministic behaviour Information on 12
(unknown structure) (boolean algebra)

What about non-classical settings?
(pure A-calculus, PCF, etc.)
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