CMPE 542 AUTOMATED THEOREM PROVING
FINAL ANSWERS

1. S-New = {P(b)(R(y)(P(y), ~P(x)(P(b), P(x)(R(a)(~P(x), ~P(b)(S(x), ~P(b), ~R(a), ~R(c)}

S-Used = {}

Pure literal deletion for S-New:

S-New = {P(b)(R(y)(P(y), ~P(x)(P(b), P(x)(R(a)(~P(x), ~P(b), ~R(a), ~R(c)}

Tautology deletion for S-New:

S-New = {P(b)(R(y)(P(y), ~P(x)(P(b), ~P(b), ~R(a), ~R(c)}

C = ~P(b)

S-Temp = {}

S-New = {P(b)(R(y)(P(y), ~P(x)(P(b), ~R(a), ~R(c)}

S-Used = {~P(b)}

C = ~R(a)

S-Temp = {}

S-New = {P(b)(R(y)(P(y), ~P(x)(P(b), ~R(c)}

S-Used = {~P(b), ~R(a)}

C = ~R(c)

S-Temp = {}

S-New = {P(b)(R(y)(P(y), ~P(x)(P(b)}

S-Used = {~P(b), ~R(a), ~R(c)}

C = ~P(x)(P(b)

S-Temp = {~P(x)}

~P(x) backward subsumes ~P(x)(P(b) (in S-New) and ~P(b) (in S-Used). Thus, ~P(x)(P(b) and ~P(b) are deleted.

S-New = {P(b)(R(y)(P(y), ~P(x)}

S-Used = {~R(a), ~R(c)}

C = ~P(x)

S-Temp = {}

S-New = {P(b)(R(y)(P(y)}

S-Used = {~R(a), ~R(c), ~P(x)}

C = P(b)(R(y)(P(y)

S-Temp = {P(b)(P(a), P(b)(P(c), R(y)(P(y), P(b)(R(y), R(b)}

R(y)(P(y) backward subsumes P(b)(R(y)(P(y). Thus, P(b)(R(y)(P(y) is deleted.

S-New = {P(b)(P(a), P(b)(P(c), R(y)(P(y), P(b)(R(y), R(b)}

S-Used = {~R(a), ~R(c), ~P(x)}

C = R(b)

S-Temp = {}

S-New = {P(b)(P(a), P(b)(P(c), R(y)(P(y), P(b)(R(y)}

S-Used = {~R(a), ~R(c), ~P(x), R(b)}

C = P(b)(P(a)

S-Temp = {P(a), P(b)}

P(a) backward subsumes P(b)(P(a). P(b) backward subsumes P(b)(P(c) and P(b)(R(y). Thus, P(b)(P(a), P(b)(P(c) and P(b)(R(y) are deleted.

S-New = {R(y)(P(y), P(a), P(b)}

S-Used = {~R(a), ~R(c), ~P(x), R(b)}

C = P(a)

S-Temp = {F}
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3. It is natural to consider the conclusion of a theorem as the set of support; thus

Set of support = {P(b)(R(y)(P(y)}
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5. Suppose that the clauses are given indices as follows:
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3P(x)(2Q(x)(1~R(x)
    4R(a)(5R(b)

3P(a)(2Q(a)(5R(b)
6~Q(y)

3P(a)(5R(b)
    7~P(a)



5R(b)
        3P(x)(2Q(x)(1~R(x)


  3P(b)(2Q(b)
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     8~P(b)
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9. Consider the following set of clauses:
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Suppose that the set of support T is {8~P(b)}

There is no possible lock resolvent such that at least one of the parent clauses is from the set T. Thus, although S is unsatisfiable, we cannot prove it. So, the combination of lock resolution and the set of support strategy is not complete; in other words, lock resolution is not compatible with the set of support strategy.
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