Introduction to Computational Logic, SS 2006:
Solution for assignment 1

Prof. Dr. Gert Smolka, Dipl.-Inform. Mathias Mohl

Exercise 1.1 (Boolean Connectives)

a)
1=0=0
- =Ax€B.x=0
A=Ax€eB. Ay eB. ~(x = y)
=AxeB.AyeB.(x=>(y=0))=0 by expansion
V=Ax€eB.AyeB.(x)=>y
=AxeB.AyeB.(x=0)=>y by expansion
s =Ax€eB.AyeB.(x=>y)A(y =>x)
=AxeB.AyeB.((x=>y)=>((y=>x)=>0)) =0 byexpansion
b)

0=-1
A=Ax€€B.Ay eB. ~(—~xV y)
>=Axe€B.AyeB.xVvy

Exercise 1.2 (Sets as functions)
A N=AfeP(X).AgePX).AxeX. fx Angx
b)u=AfePX).AgePX).AxeX. fxV gx
) —=AfePX).AgePX).AxeX. fx An—(gx)
d c=AfePX).AgeP(X).VxeX: ~(fx)Vgx
e) l=AfeP(X).AgeP(X).VxeX: ~(fx Agx)
fl)e=AxeX.AS eP(X).Sx

Exercise 1.3 (Identities and Quantifiers)
a) Vx = ?\f eX— IB.féquB(Ax eX.1)
(In the exercise we forgot to mention that you could use the constant 1.)
b) Ix=AfeX-B.-VxeX.(fx)
) Vx=AfeX-B.-IxeX.(fx)
d =x_.y=AfeX-Y.AgeX-Y.VxeX. fx=ygx
e) iﬂg =S,
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f) =x=AxeX.AyeX.VfeX-B.fx=> fy

Exercise 1.4 (Tree Representatations)
a) Ax:B. Ay:B. -xVy:
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Exercise 1.5 (Substitution)
a) (fxAx:X.y)[x:=y]=fyAx:X.y)
b) (Ax:X. fxy)ly:=x]=Ax":X. fx'x
) Ax:X. Ay :X. fxy)[f =gxy]l=Ax":X. Ay : X. (gxy)x'y’

Exegcise 1.6 (Term Equality)
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The terms in a), b) and d) are equal, the terms in c) and e) are equal and finally the
terms in f) and g) are equal.
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