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We have been developing a number problem solver for National Center Test for University Admissions (NCTUA).

The solver searches for a series of equivalence-preserving transformation of an input formula that results in a
quantifier-free formula, from which the answer can be easily deduced. However, the increase of the search space
hampered the capability of the solver. We introduced formula normalization and extended matching rules in the
search in order to reduce the search space. Experimental results show that this method drastically reduces the

search space and shorten the execution time.
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Algorithm 1 FEERHE

procedure SOLVE(¢)

for all ¢; (¢ DiBX) do
¢; < SOLVE(¢;)

end for

if ¢ ICRB|FHEEN T2 then
¢ < REDUCE(¢)

else if ¢ ICHNOMEEEEN T 5 then
¢ < HLRFEAELTSE (o) > B ORBFED M 2 A

end if
return ¢

end procedure
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Algorithm 2 [RiEFERETFH &
procedure REDUCE(¢)
if ¢ BT L AN=I—F5iffiOR then
return PRINCESS(¢) > Princess 12 & D REFIREZRAA S
end if
¢ < GRAPHSEARCH(¢)
if ¢ BREF2ZEY then
¢ < MATH-REDUCE(¢)
> Mathematica (Z & D BREETIREZAA S

> ¢ PHRETZRET 2

> 77 7RIS K D RE TR L 2 A

end if
return ¢

end procedure

Algorithm 3 AP ERIC X 2 RETIRE

rules + (REBHUDES)
procedure GRAPHSEARCH(¢)
try
nodes < {¢}
while nodes IZALILDXDTHE do
¢ (nodes D) HLARUWHD D)
for all ¢; (¢ D) do
GRAPHSEARCHSUB(¢;)

end for
end while
catch SearchEnded, SearchStopped

return (nodes ® 9 HRET-D 2 A P DS 23 H K L)
end try
return (nodes 9 HHIETF-DO 2 A F OS2 H KRV
end procedure
procedure GRAPHSEARCHSUB(¢)
for all rule € rules do
¢* «REWRITE(¢, rule) > ROH SR 2T 2
if ¢* # ¢ then nodes <+ nodes U {¢* Z {0 E T 2w }
if ¢* 2#NE T 2MMADIRE 2 & £ 7%\ then
throw SearchEnded

end if
if |nodes| > Threshold then
throw SearchStopped
end if
end if
end for
return ¢
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end procedure
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