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Recall from last time:

datatype regexp =

Char of char

Zero

One

Plus of regexp * regexp

Times of regexp * regexp

Star of regexp



Recall from last time:

(* match : regexp -> char list ->
(char list -> bool) -> bool

REQUIRES: k is total;

perhaps also: r is in standard form.

ENSURES: (match r cs k) returns true if
cs can be split as cs=pls, with
P representing a string in L (r)
and k(s) evaluating to true;

(match r cs k) returns false, otherwise.

*)



(* accept :

Recall from last time:

regexp -> string -> bool

REQUIRES: perhaps: r is in standard form.

ENSURES:

*)

(accept r s) returns true if s € L(r);

(accept r s) returns false, otherwise.



Implementation

fun match (Char a) cs k =
(case cs of
[] => false
| c::cs' => (a=c) andalso (k cs'))

| match Zero = false

| match One cs k = k cs

| match (Plus(r,,r,)) cs k =

(match r; cs k) orelse (match r, cs k)
| match (Times(r;,r,)) cs k =

match r, cs (fn cs' => match r, cs' k)

| match (Star r) cs k =

k cs orelse
match r ¢cs (£fn cs' => match (Star r) cs' k)

fun accept r s = match r (String.explode s) List.null



Today, we will re-implement the regular
expression matcher using combinators.
Doing so will disentangle the regular
expression semantics from |/O (strings
and continuations) by providing some

staging.



M; is a matcher {for m, ORELSE m, s e
a particular reqular

matcher for n+ Y,.
expression r;.



Conceptual
mateh : regexp __.;S char list = (char list > beol) > beol

sphit

—_— e d
regexp — matcher

'\‘g pe- matcher = char list = (char list = bool)-»bool



Code
Outline

Contivnualion Base Cases

ACCEPT These «re
REJECT matehers

Tnput Base Case

CHECK_ FOR

creates a matehey fdrem
o charvacter

Combinators

ORELSE 7  combine matchers

mto new
THEN matchev
REPEAT J

Overall matcher

watch
acce P'E



val REJECT :z matcher = fn_ = fun . =D false
val ACCEPT : matcher = $u cs D fm k = kics)

val CHECK_FOR (a2 char) : matcher =

£ [1 = REJECT []

| cs2es = L a=c
+hen ACCEPT cs

else REJIECT CS
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s2 4@ are rijk* -associative
The others are [eft-associative.



wnwEixy ® ORELSE
mbixy 9 THEN

fun (wm, ORELSE ”"z) csk = m cs k orelse m cs k

fun (m‘ THEN Mz) cs K = m, cS (fb_cs'ﬁ mzcs' <)



It reau\ar expressions are in standard form

:Eun REPEAT m c¢s kK =
let

LS

fun wmstar cs’ =

k cs’ orelse m cs’ mstar
\
e wmsyar CS
end




More 3&vxe\rq\\"_

;QLV\_ REPEAT wn cs k =

let
&_\3__ mstar cs’' =

K cs' orelse

mes' (€n s =
proper Suffia (cs'; cs’)
andalso
. wmstar ¢s” )



fun makch (charle): reaexy):mq}cker = CHECK_FOR q

| mateh Zero = REJECT

| match One = ACCEPT

| mateh (Plus(nn)) = wmoateh v ORELSE match v,
mateh (Times(n %)) = wateh vy THEN  match v,

match (Star(r)) = REPEAT(match r)




fun  mateh (char(ad: regesp) : mateher = CHECK_FOR o

| mateh Zero =  REJECT

| match One = ACCEPT

| mateh (Plus(rn)) = mateh v ORELSE mareh v,
mateh (Times(n %)) = wateh vy THEN  match v,

match (Star(r)) = REPEAT(match r)

Wheve is the s+a3~mg (

ITn e deconstruction of (This now occurs before Ry

Sh*-'na or c‘awlinuqb‘au arguméu'[:s

, A
‘H‘e Teau v QXPY‘GSS:op‘. are rece}vecl~>



I8 ¢ s (cu-b)c*)

+hen as o tree r is
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Pra&uc;na a matcher for r from
+he chavacter mqtchers for a,bc,

This happens before any character input or continuations are specified.




We. carnn now s+a3e accept :

Eg_g_ a“QP"" (7'3"32*7): S'I'r'mj—b bool =
let
val m = mateh r

B v oy

W

fns=>Dwm (Si‘rina.exploc\e. S) List:nall
end



Pre.vious\a) qu\u\a‘Hon o'c the exFression

acce?{. ( Plus (Chqr #"a“) Char & "p" ))

would have done very [\tte werk, re*um:u;

ne‘“‘\a ihS‘\’aW"ﬂnCauslg a 'punc‘l'l'on of i-ar(
5“"“3"9, —> beel,

Owly after be\“a ta\\ed ow « 5‘!7?91}

would Hat funchion have examived
He regular expression Plus(-),

Now, with $+°3?“3. R qcc.ep'\ (P\us(m))
builds & matcher -Par Plus () rn‘a\d

owwe. That matcher cawn b( re-used

‘Pﬁr d'\(-‘Qevew\: S‘l"r;vuas ; ho need +o
rebuild it evewa +ime .



That is all.

Have a good weekend.

See you Tuesday, when we will start
working with Modules.



