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mocaml 15 TUS
#trace func;; T func DIFUHUEESR
#untrace func;; CEs{RZ=#RIR
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print_int, print_string, print_float, print_char:
ENZTNOERDOMEZES
print_newline: 2847
print_endline: XF5ZH N ULERTT
Printf.printf: C 58D printf 184
s5|HEEEAERTFIVIEIND
printf FADS & o &4 CEFERIHFIE
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s fI5h2: IEESTEVWTOTS A
let rec iter x = iter x in fst (5, iter x)
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Call by Value (1) Call by Value (2)
» B8E075 & D35 | B BRI ORI FFH » FlsS
fib (1 + 1) —>fib2—> BRI EEHTIEE
if 2 < 2 then 1 else fib (2 - 1) + fib (2-2) s (FEAEDMERTERICAEE LTENS
—> if false then 1 else fib (2 — 1) + fib (2 - 2) SHHIEDHH D T LY
2 fib2=1) +fib (2-2) - BIERIAHRLD T
—>fib 1 + fib (2-2)
—> (if 1< 2then1else...) + fib(2-2)
=>"1+fib(2-2)>1+fib0
>"1+1->2
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BRHAEE > TOL B DHTEA AR (SFFAIEOFIENICFER S
FFESHEWCEHHB uletif fbxy =ifbthenxelsey
let rec loop x = loop x in fst (5, loop x) —=> FEEL = if ftrue 5 (loop x) —> FEY
FR: LW DD special form A=
= if (FSRAFET & VBT DOETIUNEHE LS L =letif_dbxy =ifbthenx()elsey ()
if [SRIER Tl = if_d true (fun () = 5) (fun () = loop x)
w ], &&, ; HEBEEF —* if true then (fun () = 5) () else (fun () = loop X) ()
= (fun()>5)()>5
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letfx=x*xinf(b+ 3)

—>f(5+3)

> 5+ 3)*(b+3)

—>8*(5+ 3)

—>8*8
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= Call by Value CEHEliEIAE® DS FHE T HE
= &5I(C let rec loop x = loop x in fst (543, loop x)

—> fst (543, loopx) >5+3—>8

= if HEFEOHEFAHBIENE U TERTTHE
let (i) bxy = { b ZFHEL x By ZiRT }
(if) true (5 + 3) (loopx) >*5 +3—>8
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letfx=x*xinf(b+ 3)
—>f(5+3)

> 5B5+3)*MbB+3
—->8%*8
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cf. “Haskell” (Call by need ZEI¥{BIE 8
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STERENHFL (call by name &FEU)
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= module Delayed Call by Name M3EIR

delay : EEFFHENZIHERT
FTIITUZER
= £ delay (fun () -> =)
force : delay SNICHDEBRDEZFS
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# let eager_if b x y = if b then x else y;;
val lazy_if : bool = 'a = 'a = 'a = <fun>
# let rec eager_fact x =

eager_if (x = 0) (1) (x *);;
val eager_fact : int = int = <fun>
# eager_fact 10;;
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m 5 (2): if D2 DD FIRFE = EE
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# open Delayed;;
# let lazy_if b x y = if b then (force x) else (force y)
val lazy_if : bool = ‘a Delayed.delayed =
‘a Delayed.delayed = 'a =<fun>
# let lazy_fact x = lazy_if (x = 0) (delay (fun () -> 1))
(delay (fun () -> x * lazy_fact (x - 1)));;
val lazy_fact : int-> int = <fun>
# lazy _fact 10;;
- :int = 3628800
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= module Delayed % Call by need
semantics THEETZ L,

1[E force TNIMBEZEIBELTHE. BUED
2[E LAk force ENICIHZB THEHEA B LA
EBIHBEVLSICT S,
IRIR:
= let p = delay (fun () -> print_endline “evall”; 5 + 3)
in (force p) * (force p) &P 3 & evall H2EFRRE
ns.
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m T —I1&&: Reference Cell
MBS N BRIDME : unit > o
SHESNICEDE : o

EIRINTES reference ZE> T
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global FEEIFZ(EDHEEE S T LHEL
= BIH4E S delayed value ZIRZ L

T = T =
SHEB SHEHB =
FRaa2 ;%83 (optional)
n B () URAZERIETS u BiEDA 25U % Call by need T
module Sequence ZE&ET £, BRECT L
tail P = ELESTETET, s T—IBERMEETT: X ULBTIULD
« head: & seq = « SEERERE type lazymivalue [CEPD%E <K TLWTT,
. AN s T —IBIEZ Z I2MR(E make clean; make T
stall: o seq > o seq TERREIRLYE Seq, Reader GEEMEDEL T e,
= nil: o seq ZE Sequence
mcons: O = O seq delayed = o seq
= take: o0 seq = int = o list
take s n: s DEERA n BERZMOHT
T = T =

a3 (B2 F)
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force > ADFEZERLGHS
STLCICHELREZBICIF=5F
= Primitive: 5|$DA I N TRHE
= Cons, Pair: 5|$(3 delay SNTULTLW
= Apply: ZEBDME (A ) B'AE
= Match: \F =297 vFICHRBIFERIEFIE
force SNTLVELEWLIFHEWL
ZH® _ IS99V FIBEDE force LEL THLY
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