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Saturation with the Given-Clause Algorithm

Simplifi-
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Deduction

Compute all inferences where:
> g is at least one premise of the inference
> all other premises are processed clauses

»>99%
paramodulation/resolution




Paramodulation
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- where o = mgu(s, ulp)
- possibly restricted by constraints
(orderings, literal selection)
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Paramodulate from g: Find Paramodulate into ¢: Find
suitable subterm u|, in suitable LHS s in processed
processed clauses clauses

Reduction to Term Indexing

Given:

» A set of first-order terms T

» A queryterm g
Find (quickly):

» Allt € T such that mgu(q,t) exists
Side condition:

» Repeated queries with different g
» [ isbig (> 10000 terms)
» [ evolves

» Frequent additions
» Infrequent deletions




Term Sampling

Consider t at (potential) position p € N*
» MN:pdoes not existin t or any instance
» [B:pis below a variable positionin t
» A: p denotes the occurrence of a variable in t
» f:t, starts with function symbol f

Sampling function:
fos: Term(F, V) x N* — FW{A,B,N}

(

A ifpeOt), tp e V
os(t.p) — 4 1eddltlp) 1tpcOt), tp ¢ V

B itp=q.r,qeO(t)and t|g € V

N otherwise
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Fingerprint Indexing

Fingerprint: Fixed length vector of term samples
Fingerprints are organized in a trie

» Everytermis represented only once in the index
Index is compact (fingerprint length <« 10)

>

Retrieval: Follow all compatible branches

>

» For unification use preceding table
» For matching use alternative tables

For identity only one choice

Runtime without Indexing

Performance (very preliminary)
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Runtime with Fingerprint Indexing

>
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E 1.2 (pre-release)
TPTP 4.0.1

- ~14000 problems

- ~8500 solutions
Abstract runtimes
(normalized)
5-sample Fingerprint




Example

Fingerprint function: fosy(t) = (fos(t, €), fos(t, 1), fos(t,1.1))
Clause Indexed term  Fingerprint

j(X1,0) = X1 j(X1,0) {J, A, B)

j(0, X1) = X1 j(0, X1) (j,0,N)
j(X1,9(X1)) =0 j(X1,9(X1)) (, A DB)

f(a,b)! = f(b,a) f(a,b) (f,a,N)

(X1, 0)=X1

. A B it ax=xo
j - <
0 - N—| (0. X1)=X1

N J

\

f > 3 > N —{ f(a.b)!=f(b,a)

J

Query: j(g(Y1), Y1)=0

fosa(i(g(Y1), Y1) = <, g, A)



