Homework 4 CS420 Spring 1999

ff aŰ Due: April 8 (@Åffi), 24:00

1999[ 4Ú 1ffi

Exercise 1 “ML-Lex can be more powerful than generating DFA.”

Actually, lex-generated programs can be strictly more powerful than finite state automata because we can add a general program in the input specification. For example, ml-lex can generate a program that recognize nested comments like

(*(* nested comments *)*)

Remember that language {a^nca^n|n ≥ 1} cannot be recognized by a finite-state automaton.

Using ml-lex, construct a lexical analyzer that recognizes nested SML comments. Input text is in [a-z\t\n\ ()]+. Your lexical analyzer must reject if input string has unbalanced (* and *).

Hint: use the option “%s A;” for specifying an extra start state <A>, and in the rule parts do something like

<INITIAL>"(*" => (YYBEGIN A; comLevel := 1; lex());
<A>"(*" => (inc comLevel; lex());
<A>"*)" => (dec comLevel; ...);

□

Exercise 2 “Lambda Č\”

Lambda Calculus Ź 1930[ÂĆ Alonzo Church Ć ˚ľ LKý fý–G£ t GS`ăć ě¡õ A˚ăŹ ć Şłœ£ NšK–ř. ìC£, Lambda CalculusĆt vÇ`ăć ě¡Ź Turing machineœ£ ìśèÈ ¡ –L, $ô£ Turing machineĆt ìśüŹ Š£ŤŰù Lambda Calculus˚ ě¡£ vÇþ ¡ –řŹ ,¸ Š<ü}ř.

"&, Š£ŤŠČ sq˚ łî¸ gĽˇÂ ^şć Lambda Calculus£ vÇü §:[Ć, Š£ŤŠČ sq˚ ČGõ §ÁăL L{ăŹ Ú `$ :<ć tÁj éœ£t Lambda Calculus` PÌüL –ř.

ŁăÛffi¸ ¸ěą§ PÌăŹ ML¸ĘŹ sqê Lambda Calculusõ §Łœ £ Ŋuý ¡˘ù ŊuĄYõ ìÌ:œ£ žI6 @Y‚ ,¸ř.

řüù Lambda Calculus˚ éffiĆ Âć [ł¸ř.

e ::= id ž¡ | \ id . e ě¡ | e e ě¡:Ì | (e) • id Ź [a-zA-Z][a-zA-Z0-9]* £ A˚ýř.

• ě¡:Ìéù £‘œ£ Z‚ř (left-associative). Ň, e_1 e_2 e_3Ź (e_1 e_2) e_3œ £ ^sýř.

• ě¡é \ x. e˚ E– ÙÛ‚ eŹ /Âć `ăć ,œ£ ćř. Ň, \ x. x xŹ (\ x. x) x£ ^süŞML \ x. (x x)£ ^sýř.

Ml-lexő yaccú PÌăŁ Lambda éffi¸ –Ź Ü‹ú ›qffiŁt ıîž ¡(free variable)ffi˚ ýSS!õ ˇȷŹ ě¡ fvõ ȷĄăĘ:

fv : string -> string list

Lambda éĆt ıîž¡(free variable)ffiù řüY ›¸ A˚ýř:

FV(id) = {id} FV(\ id. e) = FV(e) \ {id} FV(e_1 e_2) = FV(e_1) ∪ FV(e_2) □