Logic of Programs Lecture 25
CS 6860 Fall 2015 Thurs. Nov 19, 2015

Lecture 25

Expressing propositions in .%,, second-order intuitionistic logic
F3z:D.(A(x) V B(z)) = Jx:D.A(z) V Jz: D.B(x)
e:dx:D.(A(x)V B(z)) F3Jx:D.A(z)V Ix:D.B(x) Me.spread(e;d,ab. un))
d:D, ab: A(d ) B(d) tF3x:D.A(x)V Jz:D.B(x) decide(ab;a.__;b.__)
A(d) F3Jz:D.A(z)VIz:D.B(z) inr(<d,a>)

B(d) b 3z:D.A(z)V 3z:D.B(x) inl(<d,b>)
A(e. spread(e d, ab.decide(ab; a.inl(<d, a>); b.inr(<d,b>))))

Macros
Jz:D.A(x) is VXa:Prop.(Vo:D.A(z) = Xa) = X4
dzx:D.B(x) is VXp:Prop.(Vz:D.B(z) = Xp) = X5

A(x) V B(z) is VY :Prop.([A(z) = Y] = ([B(x) = Y] =Y))
Jx:D.(A(x) vV B(x)) is VJ:Prop.(Vz:D.(A(x)V B(z)) = J) = J

A(z) V B(z) is above, combining gives the following for J3z: D.(A(z) V B(z))

VJ:Prop.(Vz: D.(VY :Prop.(A(z) = Y) = (B(x) = Y)=Y))) = J)=J)

J

TV
This is the hypothesis, call it H

The conclusion is 3z: D.A(x) V Jz: D.B(x) which is just E, V E,.
A disjunctEy V E, is just VY :Prop.([E, = Y] = [E, = Y| =Y).
E, == 3x:D.A(x) == (VX4:Prop.(Vz:D.A(zx) = X4) = Xa)

So the full conclusion C'is E, V E,.

VY :Prop.([ (VXa:Prop.(Vz:D.A(z) = X4) = Xa) = Y] =
[ =Y|=Y)

The full proposition is H = C' which is:

VY :Prop.([A(z) = Y] = [B(z) = Y] =Y)
=

VY :Prop.(| (VX4:Prop.(Vz:D.A(z) = X4) = X4) = Y] =
[ =Y]=Y)




