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Transformational Programming Applied to Pattern Matching Algorithms

Yoji Akama and Masato Takeichi
Department of Mathematical Engineering and Information Physics
Facuity of Engineering, University of Tokyo
Hongo 7-3-1, Bunkyo-ku, Tokyo 113, Japan

We show a formal transformation technique for obtaining efficient pattern matching
programs from naive algorithms. Our method is based on the best idea of functional programming
such as higher order function and partial parametrization, and each transformation step is subject
to a simple mathematical law. The final step of transformation consists of memo-ization
techniques to keep the information obtained by partial parametrization.
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A naive algorithm for finding a match ps, in ts;:

match;(psy, ts;) where
maich;(ps,is)
=MATCH, ps=[]

1 =NO MATCH, ts=[]

=match;(tl ps, Ul ts), hd ps=hd ts

=match;, (ps,, 15;,1)

Program 1

match([},ps, ts;) where
match(gs,ps ,1s)
=(gs,[},45) ,ps=[]
=(gs.ps,[D),ts=[]

=2

=match (hd ps:qs, 1l ps,tl ts), hd ps=hd ts
= match ([1, gs+ps , 11(5++15))

where gs = reverseqs.

Theorem 1

In the definition of match in Program 1, gs++ps=ps, holds. O

Functlion Match

Match(qs,ps,ts)xs
=(gs,[1, ts++x5) , ps=[1
=(gs,ps,xs) ,45=[]

& 3 = Match(hd ps:qs, il ps,tl is)xs , hd ps=hd ts

= Match([1, g5 +ps, t1(G5++ts)) xs

Theorem 2

Match(gs,ps ,ts"++s") = Match(Match(gs ,ps ,ts")s”). O

Function Match

B 4

Match(ps,ts) xs
=([1,ts+xs), ps=[1]
=(ps,xs),ts=[]
=Match(!l ps, 1l 1s)xs , hd ps=hd ts
= Match(psy, tl 1s)xs , ps=psy
= Match(Match (ps,, !l p3)is)xs

where p3+ps=ps;.
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[ 5 Pattern list with failure functions
Pattern list with failure functions fps,

Jps1=([1,As. (fpsy, 4 s), hd ps1):wlist fps, (1l ps;)
where
twlist rs ps
=[], ps=[]
=rs’ whererec rs’ =(rs,Match(f [p]), hd ps):twlist rs’ ( ps)
where (7s”,f ,p)=hd rs

K6

Program 2

match (psy, 1) = Match (fps, 1s,) {1
where
Match (fps.ts)xs
= ([ ts++xs) , fps=[]
= (fps,xs) , ts=[] K7
= Match (il fps,tl ts)xs ,p=hd ts
= Match (f ts)xs
where (s, f ,p)=hd fps for fps#{]
and fps defined above.

Construction of data structure for memo-ization ps,*

P51 =s1,S psi" As.(ps)” 1l 5))
where
S(ps,w.f)
=[}ps=l]
= (4l ps,S w,Match (f [hd ps]))

B8
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