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mocaml 1575
#trace func:: T func OIFEUHUZESTR
#untrace func:: TEStRZ=REMR
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orint_int, prlnt_strlng, print_float,
orint_char: ENZNOEDIEZH T
orint_newline: 24T

orint_endline: XF5)%& 173 L1T
Printf.printf: C §5&® printf 18
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= ffI5h: BIFRD1FE
= fl5h2: EFESHEWTOT S A

let rec iter x = iter x in fst (b, iter x)
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Call by Value (1)

n BRI E D5 | E 7= BRA D] FFH
wnfib(1+1)>fib2—>
if 2 < 2then 1elsefib(2-1) + fib (2 -2)
— if false then 1 else fib (2 -1) + fib (2 — 2)
—> fib (2 -1) + fib (2 - 2)
—> fib 1 + fib (2 — 2)
—> (If1 < 2then1else...) + fib(2-2)
=>"1+fib(2-2)—>1 +fb0
=>"1+1—>2
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Call By Value (2)
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Call By Value (3)
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let rec loop x = loop x in fst (5, loop x) = FENX

K: LW DHD special form AR
n if (ERFETE VBT HDEUDFEM U %W
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Call By Value (4)
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mletif fbxy =if bthen xelsey
s if ftrue 5 (loop x) = FEEN

nletif dbxy =ifbthen x () elsey ()
w if dtrue (fun () -> 5) (fun () -> loop x)

=" if true then (fun () -> 5) () else (fun () -> loop x) (
—> (fun()->5) () > 5
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Call By Name (1)

n JMBI D BHERE AR 72 e (5T
mletfx=x*xinf(b + 3)
—> 1 (6 + 3)
—> (b + 3) * (b + 3)
—> 8 * (b + 3)
—> 8 *8
— 64
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Call By Name (2)

E > > >
A=t

ETERENHEHL
= Call By Value CzE{fin]ge7sH D (E5F (=T gE
s =5(C letrec loop x = loop x in fst (6+3, loop x)
—> fst (5+3,loopx) >5+ 3—>8

s if HEEDIHHFAHEEE UTCEERITEE
let (if)bxy = {b ZFHEL x h*y Z3RT }
(if) true (5 + 3) (loopx) >" 5+ 3—>8
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Call by Name (3)
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Call By Need (1)

> _ _

= SMEIDREENE R = 5t

ead

= AU 1B T

. fERZEL

letfx =x*xinf (b + 3)

—>f(5 + 3)

—> (b5 +3)* (5 + 3)
—>87*8

— 64
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STREEENHFHL
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= module Delayed: Call-by-Name D3R

delay : EEFFMTNDIINZERT
AT 1D b =5 R
= UV delay (fun () -> )
force : delay SNICNDERDEZFD
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EMEZE (2)

m {51 (1)

# 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 * eager fact (x - 1));;
val eager fact: int-> int = <fun>
# eager fact 10;;

(LEF S
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EMEZE (3)

m {51 (2); if D2 DDEIREN % EIESTS

# open Delayed;;
# let lazy if b x y = if b then (force x) else (force vy)
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

'Cl

= ""'J:I:-E-A:

1[E] force SNICIBZEIEUTCHE. B UEH2[E
LAk force eNCIZE THFEH@M1BEIULIEC 5%
WEKDICT B,
IRIR:

= let p = delay (fun () - > print_endline “eval!”; 5 + 3)
in (force p) * (force p) &3 & evall H2EIRXREINDB,
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nENE (HEE) VAR ZRIFIT S
module Sequence ZEET L,
tail B3R ZEXES T E T,

= head: o seq —> « FEHERZHUS
=tail: o seq—> o seq  FeEEZEPRULMC Seq.
= nil: o seq ZE Sequence

mCcOns: O = O seqg delayed = o seq
s take: o seq = Int = o list
take s n:s OFIEHZEA n BERZHDHT
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I:'.ml:

DA 29TV % Call-by-need T

I
FREKT L.

s T—IBERMEETT: BT ULHBTIV D

type lazymlvalue [C1EDE < TLWWTT,

5 — BT ZCIRIF make clean; make T

Reader T EZ{EDEBEULTL IEELY,
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s force > DT ZRGHSSI SICHRER

& A 1C1F =S
Primitive: 5|ED I N TRE
Cons, Pair: 5|#1l& delay N TULW T LWL
Apply: Z£380D1E (A ) B"PHE
Match: N — 29w FICRBIGERDTCITIE
force SN TULVEU & LMFE0
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