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d_1) Backward Resolution
The proving for happy(john) using Backward Resolution is shown as follows:

1. gpass(X,ai_exam)Vawin(X,lottery)Vhappy(X)
2. pass(Y,E)Vastudy(Y)

3. pass(M,G)Vilucky(M)

4. q9study(john)

5. lucky(john).

6.7lucky(Z)Vvwin(Z,lottery).

7.9happy(john).

7: ‘ihap/pf(]'ohn 1:7pass(X,a1_exam)Viwin(X,lottery)V happy(X) {X=john}

8: Ipass(john, ai_exam)VIwan(john,lottery) 6: Jlucky(Z)vVwih(Z,lottery){Z=john}

9: 7pass(john, ai_exam)Vilycky(john) 5: kéq(john)

et

0: ‘[p?{(john, al_exam) 3: p/ss(M,G)leucky(M) {M=john, G=ai_exam}

1: jlu}l{y(john) 5: I%y(iohn)
/

12: O {the empty clause}
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d_2) Forward Resolution

The proving for happy(john) using Forward Resolution is shown as
follows:

1. gpass(X,ai_exam)Vawin(X.lottery)Vhappy(X)
2. pass(Y,E)VTstudy(Y)

3. pass(M.G)Valucky(MM)

4. gstudy(ohn)

5. lucky((ohn).

6.71lucky(Z)Vvwin(Z.,lottery).

7-7happy(john).

1:‘[pass(X,ai_exam)vjvy{(X,lottery)Vhappy X) 6: ‘llucky(Z)Vv%(Z, lottery){Z=X}
8: 7 pass(X,ai_exam)Vhappy(X) V Tlu X) S: lyﬁy(john) {X=john}

9:7 p?i/s(]'ohn, ai_exam)Vhappy(joh : pas ,G)Vilucky(M) {M=john, G=ai_exam}

0: happy(john) V JlugKy(john) 5: lucl/(john)

I\W: Thgfby(john)

12: O {the empty clause}



Example2: Given the following Predicate logic statements, prove
AW = s(W) using Backward resolution:

(1) VX[ (VY s(Y) A v(X, Y)) = (3Z (X, 2)) A v(X, X)) ]
(2) VXYY s(Y) = t(X,Y) A v(X,Y)

B. Convert the predicate logic statements to clause form:

Solution:

(1) VX[(VYs(Y) A v(XY)) = ((FZt(X, Z2)) A v(X, X)) ]

1-1) Remove =: VX [=(VY s(Y) AVv(X,Y)) V((3Z = t(X,Z2)) Av(X,X)) ]

1-2) Reduce =: VX[ (IY =s(Y) v =v(X,Y)) v ((3Z = t(X,Z)) A v(X,X)) ]

1-3) Standardize Variables: Nothing to do here.

1-4) Move quantifiers: VX 3Y 3Z [ (=s(Y) v =v(X,Y)) v (=t(X,Z) Av(X,X))]

1-5) Remove 3: VX [(—s(f1(X)) v =v(X,f1(X))) v (= t(X,f2(X)) A v(X,X)) ]



1-6) Remove V: (—s(F1(X)) V =v(X,F1(X))) V (= t(X,F2(X)) A v(X,X))

1-7) CNF: (=s(f1(X)) v av(X,f1(X)) v = t(X,f2(X))) A(=s(FL(X)) v
V(X f1(X)) v v(X,X))

1-8) spiit 1: 7S(F1(X)) V =V(X,F1(X)) V = t(X,F2(X))
Ss(FL(X)) v V(X FL(X)) VW(X,X)

1-9) Standardize Variables:
=S(FL(X)) v =v(X,f1(X)) v = t(X,f2(X))
~s(F3(X3)) v =v(X3,f3(X3)) v V(X3,X3)



(2) YNVM s(M) = t(N, M) A v(N, M)

2-1) Remove =: YNVYM =s(M) v (t(N, M) A V(N, M))
2-2) 2-3)2-4)2-5) Nothing to do here

2-6) Remove v:=S(M) v (t(N, M) A v(N, M))

2-7) enr: (=s(M) v E(N, M)A (=s(M) v v(N, M))

2-8) spiit n: 15(M) V t(N, M)
~s(M) v v(N, M)

2'9) Standardize Variables:
—s(M) v t(N, M)
feeems(MA) V(NL, ML)



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

Ss(F1(X)) v ~v(X,F1(X)) V = (X, F2(X))
-s(f3(X3)) v v(X3,F3(X3)) V v(X3,X3)
—s(M) v t(N, M)

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

C. Add the negation of what is to be proved IW = s(W)
Thus, IW =~ s(W) become s(W) because =(3W = s(W) ) = VW
s(W) = s(W). Now we have a new clause (5. s(W).)

added to the other four clauses and shown below:
—s(f1(X)) v =v(X,f1(X)) v = t(X,f2(X))
-8(f3(X3)) v =v(X3,f3(X3)) v v(X3,X3)
-s(M) v t(N, M)
-s(M1) v v(N1, M1)
s(W)



D. Backward Resolution

1. -s(f1(X)) V =v(X,f1(X)) Vv = t(X,f2(X))
2. ~s(f3(X3)) V =v(X3,£3(X3)) V v(X3,X3)
3.-s(M) V t(N, M)

4. -s(M1) vV v(N1, M1)

5.s(W)

5: s(W)  2: ~s(f3(X3)) V ~v(X3,f3(X3)) V v(X3,X3) {f3(X3)=W}

: =v(X3,W) V v(X3 : ~s(M1) V v(N1,/M1) { N1=X3, M1=W}

S V(X3X3) V =s(W)_1: -s(F1(X)) V =v(X,F1(X)) V = t(X,F2(X)) {X=X3, f1(X)=X3}
“=s(W) V =s(X3) V = t(X3,F2(X))-3: =s(M) V t(N/ M) { N=X3,M=f2(X)}
:=5(W) V -~s(X3) V —s(
=s(W) V ~s(X3) 5. (W) {X3=W}
11: ~s(W) 5. s(W)

12: () { Empty clause}



