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mocaml 1 TUS
#trace func;; T func OIFUHUEESR
#untrace func;; CTEStRZEES
= ocamldebug
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print_int, print_string, print_float,
print_char: ZNZNORDEZ LS
print_newline: 21T

print_endline: XF5 %z HAILERIT
Printf.printf: C E3&®D printf 83
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= ffI5h1: BHERDFE
s fI5h2: EFESTEWTOTS A
let rec iter x = iter x in fst (5, iter x)
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n XREVE3D DTSR
Call By Value (f&EU)
Call By Name (ZRTEL)
Call By Need (:E3EZF{i)
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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< 2then1else...) + 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

w if (FRFEIE RBELFH O U EHEL &0
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Call By Value (4)

= STAENE R O 1
= A HRISEHEIEOHEICER S
=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 x) ()
= (fun()->5)()—>5

Call By Name (1)

» JMBI D ESENEIF = 5t | 5T
sletfx=x*xinf (5 + 3)
->f(B+3)
—=>(5+3)*(5+3)
—>8%*(5+ 3)
—>8*8
- 64

Call By Name (2)
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= STRREND TV
= Call By Value CFHETJ8ER © D FEFH =T 5E
u T5IC let rec loop x = loop x in fst (5+3, loop x)

—> fst (543, loopx) >5+3—>8

= if HEEDHMFAHEEE U TERTEE
let (iffbxy ={b Z&HAL x h*y =&Y }
(if) true (5 + 3) (loop x) >*5+ 3> 8
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Call by Name (3)

» R
- RENEL LGS
= BIC TR DR CHiEED S LEBNHS
= U ZEEIEFET S
= ROFHARIEC S « = 2 T HV IR
« BUERN B3 EETIHEL DS L
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= MBI DEEENE R & ST (CEF
s B URIF1EIISIFEFE. FRZFEWVET
sletfx=x*xinf (b + 3)
—>f((5+3)
—> (5 +3)*(b+ 3)
—>8*8
—> 64
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= module Delayed: Call-by-Name D3IR
= delay : BEF N3N =EZERT
ATITU bEERK
= fELVA: delay (fun () -> =)
= force : delay SNICROERDEZFD

EEF (2)

= {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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= {5 (2): if D272 DFERAREELE 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 H2EFREND,
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module Sequence X&KL,
s tail 3D 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 DFERA N ERZMOLHT
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;2783 (optional)

m BIEDA %5 7Y% 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 EZEDEUTLIZELY,
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Primitive: 5|$H g X THE

Cons, Pair: 51#l3 delay sNTULTLL

Apply: ZEBDIE (A ) BHE

Match: INF —2 9w FICHRELREIDTIIIFIE
force TNTULVELEWITFEW
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m B Report 6 (FEIIES)

23




