© ff aŰ (http://cs.kaist.ac.kr/~kwang) 20

5.3 Compile-time Analysis of the Run-Time Values

5.3.1 A Source Transformation: Our Goal

Ûuú m§ă§ ;Ć, Ûuý @Yõ `ŞL Íý` @v£ăŹ Š£ŤŰ ž ÞYAú AÝă3 A˚ăêÀ ăı.

tcoML Š£ŤŰ ℘ ` sqPú : A˝ Ź Š£ŤŰ ℘ Ć #Í#Ź ?fi

ě¡éffi¸ ìś|Ć `Ů ¡ –Ź ě¡ffiú ŽQć @YĘL ăı. Žõffiq řü˚ é¸ Š£ŤŰĆ –ř8

let
   rec f = fn x => e
in

� � � (f e

0) � � �

end

æ˚ (f e^0) Ćt ě¡é f` `ŞŹ ě¡Ź æĆt fĘŹ ¸öœ£ A˚ ý &Łě¡` ýř.

řü˚ Žõ Ã8_{let}

  g = fn f => f 10
in

� � �

end

æĆt f 10 Ćt ě¡é f` `ŞŹ ě¡Ź g` Ò;þ : ‚ı£ ;ţ üŹ ě¡ffi¸ ýř.

0Ęt A˝õ řü˚ ì¸ø¸ĘL č ¡ –ř:

A˝ : Expr → 2^{Fexpr} Fexpr ::= λx.e functions in ℘ | fλx.e rec functions in ℘

Ûu@Y A˝õ `ŞL Š£ŤŰ ℘Ć –Ź ě¡ Ò;éffiú Figure 2˚ ŚY ú ¸Ìľt XÌ EC:‚ éffi£ žÞč ¡ –ř^2:

e^{rewrite}−→ e^{0 rewrite}−→ e^{00 rewrite}−→ · · ·^{rewrite}−→ e^�.

2žÞŚYú :Ìľ`8 îćěˇĆ ȷ#ŹŞõ Ý‚ľÃĘ.

© ff aŰ (http://cs.kaist.ac.kr/~kwang) 21 Ae(e_1) = {λx.e} fv(e) = {x} e_1 e_2^{rewrite}−→ let x = e_2 in e end

Pure(e_1)

let x = e_1 in e_2 end^{rewrite}−→ e_2/{e_1/x}

Pure(c) ∀(λy.e ∈ Ae(x)).Pure(e) ∀((f λy.e) ∈ Ae(x)).Pure(f) ⇒ Pure(e) Pure(x)

Pure(e) Pure(fn x => e)

Pure(e_1) Pure(e_2) Pure(let x = e_1 in e_2 end)

Pure(f) ⇒ Pure(e_1) Pure(e_2) Pure(let rec f = fn x => e_1 in e_2 end)

Pure(e_1) Pure(e_2) Pure(e_1 e_2)

Pure(e_1) Pure(e_2) Pure(e_3) Pure(if e_1 then e_2 else e_3)

Pure(e_1) Pure(e_2) Pure(e_1+e_2)

e^{rewrite}−→ e^0 E[e]^{rewrite}−→ E[e^0]

Ť´ 2: tcoML Š£ŤŰ žÞ ŚY