(1) VX.[(VY.S[Y) AV(X,Y))=((IZ.~t[X, Z)) A VX X)]
1-1) Remove =: VX [-(VX. s(Y) A v(X,Y)) V ((3Z. 2 t(X.2)) A v(X.X))]
1-2) Reduce = VX[ (Y. as(Y) V av(X,Y)) V ((3Z. 2 t(X,2)) Av(X.X))]
1-3) Standardize: Nothing.
1-4) Move quantifiers: VX 3Y FZ[ (ss(Y) V av(X,Y)) V (at(X,Z)) Av(X.X)]
1-5) Remove 3: VX [(=s(f1(X)) V =v(X,f1(X)) V (= t(X,2(X) AV(X,X))]
1-6) Remove V: (=s(f1(X)) V av(X,f1(X)) V (= t(x,F2(X) Av(X,X))
1-7) CNF: (as(f1(X)) V =v(X,F1(X)) V = t(X.f2(X))) A(=s(F1(X)) V av(xF1(X)) VV(X,X))
1-8) Split A: =s(F1(X)) V av(X,f1(X)) V = t(X,f2(X))

~s(F1(X)) V =av(Xf1(X)) VV(X.X)
1-9) Standardize: =s(f1(X)) V =v(X,f1(X)) V = t(X,f2(X))

~s(f3(X3)) V av(X3,13(X3)) V v(X3,X3)

(2) VNVM. s(M) = t(N, M) A v(N, M)
2-1) Remove =: YNV M. =s(M) V (t(N, M) A v(N, M))
2-2) 2-3)2-4)2-5) Nothing
2-6) Remove V:-s(M) V (t(N, M) A v(N, M))
2-7) CNF: (=s(M) V t(N, M)) A (=s(M) V v(N, M))
2-8) Split A: ~s(M) V t(N, M)

~s(M) V v(N, M)

2-9) Standardize: ~s(M) V t(N, M)
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as(M1) V v(N, M1)

After applying the clause form method, the two sentences become four
clauses as follows:

1. 8(f1(X)) V -v(X.F(X)) V -~ t(X.f2(X))
~s(f3(X3)) V -v(X3,13(X3)) V v(X3,X3)
~s(M) V t(N, M)

~s(M1) V v(N1, M1)

A w0 N

(B) Prove by resolution refutation that: 3W. - s(\W)

Solution: We must add the negation of what is to be proved. Thus, 3
W. - s(W) become s{W) because -(IW. = s(W) )= VW s(W) = s(W). Now we

have a new clause (5. s(w).) added to the other four clauses and the proving
Is shown below:

. =s(FL(X)) Vv =v(X,f1(X)) V = t(X,f2(X))
. =s(f3(X3)) v -v(X3,f3(X3)) v v(X3,X3)
. =s(M) V t(N, M)

. =s(M1) vV v(N1, M1)

. s{(w)

NbhWNR

:sEV) 2 ~s(F3(X3)) V ~v(X3,3(X3)) V v(X3,X3) {f3(X3)=W}

—u

—-v(X?/W) V v(X3,X3)-4: =s(M1) V v(N1,/M1) { N1=X3, M1=W}
v(xyxs)v ~s(W)_1: ~s(FL1(X)) V ~v(X,£1(X)) V ~ £(X,F2(X)) {X=X3, F1(X)=X3}
—-s(W)V—-s(X3) v - 7;7(_)7(_{,15,2()()7)-73: —~s(M) V t(N/M) { N=X3,M=Ff2(X)}
F=S(W) V ~s(X3) v ~s(F2(X)) 5. s(W) {f2(X)=W}
o—s(W)v—-sfks) 5. (W) {X3=W}

11—-s(W)5 s(W)

12 () { Empty clause}
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Example: Use the resolution to prove b A c using the following sentences:
a—>(cvd),b—>a,d—c andb.

Solution:

(1)—avecvd
(2)—bva

(3)=dvc

(4) b

(5) —b v —c

(6) —c (4) and (5)
(7) —d (3) and (6)
(8)—avec (1)and(7)
(9) —a (6) and (8)
(10)—=b  (2)and (9)

(12) nil (4) and (10)
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