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BLOCK(x) := STATEMENT(x) | STATEMENT(x) BLOCK(x)
STATEMENT(x) =S _IF(x) | S_WHILE(x) | S_EXPR(x)
S_IF(x) =x if  EXPR ¥n BLOCK(x ¥t)

S WHILE(x) ::=x while EXPR ¥n BLOCK(x Y¥t)
S_EXPR(x) =X E

E =E+E | E*E | ..

PROGRAM  ::= BLOCK()
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/<([a-z]+)>...</¥1>/

XML ::= ELEMENT( [a-z]+ )
ELEMENT(tag) ::= < tag > ... </ tag >
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AORB =al|b
PAIR(x) =< x , x >
S .:= PAIR( AORB )

* SITXYF I HXFINEEWESL(EZERT)

— “<a,a>”
— “<a,b>”
— “<b,a>"
— “<b,b>"
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AORB =al|b
PAIR(x) =< x , x >
S := PAIR( AORB )
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— “<a,a>” Eager Lazy
— “<a,b>" Lazy
— “<b,a>" Lazy

— “<b,b>" Eager Lazy
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AORB =al|b
PAIR(x) =< Xx , x >
kS .:= PAIR( AORB ) >
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PROGRAM  ::= BLOCK()

BLOCK(x) ::=S(x) | S(x) BLOCK(x)

S(x) ::= x if EXPR ¥n BLOCK(x NEST)
NEST = ¥t

* Eager (EE{EDspace, I=FLEILTOYII(LEILFEST)
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[data List a = Nil | Cons a (List a)]

List(a) ::
Bool

Nil | Cons(a, List(a))
False | True

e List(Bool) IZWYF T BHT—4
— Nil
— Cons(False, Nil)
— Cons(True, Cons(False, Nil))



Polymorphic Recursion

/data Pair a b =P ab A
data Pow2Seq a = S a
- | B (Pow2Seq (Pair a a)) »
Pair(a,b) = P(a,b)
Pow2Seq(a) ::= S(a)

| B(Pow2Seq(Pair(a,a))

e Pow2Seq(Bool) [TV YF I BHT—4

— S(False)

— B(S(P(False,True)))
— B(B(S(P(True,True),P(True,False))))
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TYPE1(h, b) ::
TYPE2(h, b) ::

THO3EDIINSAR | %
EEICLTHELD !

h { b}
h begin b end

SS(t) ::= | S(t) SS(t)
S(t) ::= IF(t) | WHILE(t) | UBE
IF(t) = t(if E, SS(t))
WHILE(t) ::= t(while E, SS(t))
UBE = beginend S(TYPE2)
if x<3 { I
PROGRAM ::= SS(TYPE1L) beginend while x<100 begin
if x%2==0 begin ... end
end
while x<200 { ... }
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Lbeginend if x<100 begin end J

//;QPEl(h, b) ::

=h {b}

TYPE2(h, b) ::= h begin b end
SS(t) ::= | S(t) SS(t) PROGRAM
S(t) = IF(t) | WHILE(t) | UBE

IF(t) = t(if E, SS(t)) SS[2]

WHILE(t) ::= t(while E, SS(t))

UBE ::= beginend S(TYPE2) S[3] SS[1]

\iROGRAM ::= SS(TYPE1) o

beginend S[1] TYPE2

IF
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1. BASERITD. XOEEEN
2. TRUISEVIMITD., V—R/T—2DIEXFEHT
3. JOT3IVT EEDEENDERRIERMT, Verification

4. INAFIGERITO . BIEFIFREE DR
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FILE* fp = fopen(filename, “r”);
while( !feof(fp) )
{ ... fread( ... ); ...}
fclose(fp);
S

PROG ::
LOOP ::

“fopen” LOOP “fclose”
“feof”
“feof” “fread” LOOP

PROG & “fopen” (“feof” | “fwrite” | “fread” | “ftell”)* “fclose” ?



interface Stream { String readlLine(); void close(); } \\\\
class FileStream extends Stream { ... }

void processFile( String name, Fun<void(Stream)> f ) {
FileStream fp = new FileStream(name); f(fp); fp.close();

¥

void echo( Stream input ) {
while( String line = input.readlLine() ) println(line);
input.close();

}
\\Xgid main() { processFile(“foo.txt”, echo); } ////

PROCESSFILE(f) ::= “fopen” f(“fread”, “fclose”)
ECHO(rd, cl) ::= LOOP(rd, cl) cl

LOOP(rd, cl) ::= rd | rd LOOP(rd, cl)

MAIN() ::= PROCESSFILE(ECHO)

MAIN € “fopen” (“feof” | “fwrite” | “fread” | “ftell”)* “fclose” ?
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