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mocaml 15 TU%S
#trace func;; T func DIFUHUEER
#untrace func;; CTEStRZEEG
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print_int, print_string, print_float,
print_char: ZNZNORDEZ LS
print_newline: t{1T

print_endline: XF5%zH71LERIT
Printf.printf: C E3&®D printf 83
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let rec iter x = iter x in fst (5, iter x)
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Call By Value (f&EU)
Call By Name (ZRTIEL)
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Call by Value (1)

n % E D5 ¥4 = B R (CSE(
afib(1+1)—>fib2—>
if 2 < 2 then 1 else fib (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)
= (if 1 < 2then 1else...) + fib (2-2)
>"1+fib(2-2)>1+fib0
=>*1+1->2
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Call By Value (3)
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let rec loop x = loop x in fst (5, loop x) = FEY
= ¥R LW DH\D special form ZFHE
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Call By Value (4)
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=letif fbxy =ifbthenxelsey
= if_ftrue 5 (loop x) = &Y

sletif dbxy =ifbthenx()elsey ()

= if_d true (fun () -> 5) (fun () -> loop x)
—>"if true then (fun () -> 5) () else (fun () -> loop ) ()
= (fun()->5)()—>5

Call By Name (1)

» JMBI D ESENEIF = 5t | 5T
sletfx =x*xinf (5 + 3)
->f(B+3)
—=>(B5+3)*(5+3)
—>8%*(5+ 3)
—>8*8
- 64
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= STRREND TV
= Call By Value CEHETJ8ER © D FEFH =T 5E
u T5IC let rec loop x = loop x in fst (5, iter x)

—> fst (5, iterx) >5+3—>8

= if HEEDIHMFAHEEE U TERTHE
let (iffbxy ={b Z&HAL x h*y =&Y }
(if) true (5 + 3) (loop x) >* 5+ 3—>8
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sletfx=x*xinf (b + 3)
—>f(5+3)
—>((B+3)*(5+3)
—>8*8
—> 64
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= module Delayed: Call-by-Name D3R
= delay : BEFFHSNIRERT
FTITU FEER
= fELVA: delay (fun () -> =)
= force : delay SNICROERDEZFD
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= 5 (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;;
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w5 (2): if D22 DFRAR & E T
# 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;;
- 1int = 3628800
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= module Delayed %Z Call-by-Need semantics
THEECLL,
= 1[@ force TNIMEZELIBLUTHE. BUED2[E
LAE force ENICHBE THIHAEN 1BIUMES 5%
WLSICT 3,
= IR

= let p = delay (fun () - > print_endline “eval!”; 5 + 3)
in (force p) * (force p) £1P3 & evall H2EFRENDB,

— S — —
FRREE2

w BIE (HIR) VA FZRITIT D
module Sequence ZEE T &,
s taill B3P ZBESETET,
= head: o seq = o SEHEREZRE
stail: o seq > o seq  SEFEEIRLVC Seq.
= nil: o seq ZE Sequence
mcons: O = o seq delayed > o seq
m take: o seq —> int > « list

take sn: s DFEERA N BERZRMOHT
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m BIEDA %5 FYU %S % Call-by-need T
BEEC L
s TIBEREETT: XTI UH TV LD
type lazymlvalue [CIEDEL TLWTT,
s TS BI%EZ X ICMRIE make clean; make T
Reader B EZEDEUTLIZE LY,
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Primitive: 5|$H g X THE

Cons, Pair: 51#l3 delay sNTULTLL

Apply: ZEBDIE (A ) BHE

Match: INF —2 9w FICHRELREDTIIIFIE
force TNTULVELEWITFEW
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