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ocamlic (1)

mOQcaml DI\ S
s BUA—-IVEMORE DV IINAIVYR—
= unix DEITENT 7 1 V%= {ERX

= $8¥4 D backend
socamic: N\ +FI—FOINMS
= ocamlopt: XA T4 J1—FIN1MS




ocamlc (2)

s M—AT71I
= .ml = module M3 (structure)
=.mli > module -1 > 7 1 — X (signature)

=.cmo—> EED/)\A +I—F
s.CMi=> AT T —AEEDI\A +FO—F
s.CMX > EEDRAM T4 T I—F
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FEIOINTIV (1)

> >

m.ml & .mli

EREA T T 1 —REZENENECH

= module SomeThing :
sig [someThing.mli DAZE] end

.M
.M

8=

= struct [someThing.ml ®AZE] end

i Z N1 )V = .cmi Z5%R
Z1A2N1 )V = .cmi DM EIFNIZ

mil#JEE L CE

Rk, HNIESEEF T Vv




= {31
= mySet.mli, mySet.ml
= module MySet DEER (WA IZIFIFHE4E DELR)
= unig.ml
s A TJOOSLDEFE 21—V




FEITINTIV (3)

>
m 2176 (1)
% ocamlc -c mySet.mli
% ocamlc -c mySet.ml
% ocamlc -c unig.ml
% Is -F *.cm*
mySet.cmi  mySet.cmo unig.cmi unig.cmo
% ocamlc -0 myuniq mySet.cmo unig.cmo
% Is -F myuniq
myuniq*



FEIINTIV ()

> > >

m 2176 (1)
% ./myuniq
OCaml
Standard ML
C++
OCaml
D
C++
OCaml
Standard ML
%



FEITINTIV (B5)

m.cmo DA TISITOFIFA

# #load “mySet.cmo”;;

# MySet.empty;;

- . 'a MySet.set = <abstr>

# MySet.remove top;;

Unbound value MySet.remove_top
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{E D S i ¥k B

D D D

STEIERICBET S #ilR
eager 75T

= “call by value”

» OS5 1 HE ERFEICKICGGTRLU TS Y
lazy 7o 5

= “call by name”, “call by need”

o [EDERICHEICT ST TIFHmL L
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3Fﬁﬂi¥ilﬂ*d) TR

= eager 7& 3F1
15 MEHLV, EEREHEE
15: semantics HE é’ﬁiﬁfﬁﬁ#h‘ﬁ%
K:lazy O IEEIETEDIEE S TWLWC &
h\& 3
#letreciter x = 1 + iter x;; (* infinite loop *)
Hlety=let =iter3inb;; (*y=57?7%
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HEEER DT K (2)

D D > >
m lazy 75T
=F: sTEEENHFL
= eager I[CETETESINIEHT lazy TH ok
K. EEHEM. EEHEL
s IFEBEIUICITFMT %55, lazy [CT 3
FeTFWEBDSICIFEL
52: semantics H*PHH D ([Z< W

 FICEHERADL VDRI ZIHIDHIDICK VDT
FESRTRIFEAEEVICESHEND
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EMESEE (1)

b > > >

= module Delayed (lecture5.ml)

delay: BIEFEHlI N3N %ZFKT object =
Rk

= ELVA: delay (fun () -=> T)

closure DHHMF TR Tl SRS IFHwIE N T
INTCREFENTLS

force: delayed expression % ZEMR (ST
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EVESET (2)

3
m {51 (1)
# leteager if b xy = 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;;
(IEES57%E0.)
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EVESE (3)

m 5] (2): if D2DDFEIRAL & BT
# 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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BTl 7 — i

> > > >

n T —IEECE

HESHH

ZHHSEDED

MBEDIRFRG E CIRELGSTE=a < UE
2% EI|CEHTED

HRICHR T—F = U CENICHT S

WIBZITDZENTED
« f5l: IR 2 I #8:& (Sequence &IEART &ICF
%) DEIEFITIC o B 52t
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Seqguence (1)

> _ _ _

= Module Sequence (lecture5.ml)
F— & Sequence.seq
Sequence [C*19 BR(F (1)

= head: FcBEEFRZHI D H

= tail: 5% 1) DF

g

EREHDH

= nil: gD:U A I‘
mis_ empty: ZUA R ESHZEHITE

g
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Seqguence (2)

D D D D
= Module Sequence (lecture5.ml) [#E =]

Sequence [Cx1F BDIRIF (2)

= cons: Sequence =189 3
513 SeBAERE . F2EBRLUFZdelay UICHD

= filter, map, append: U X + DIR{EICH IS

= take, drop: 5c2ED n ERZHSMAE TS

= to_list, of list: BPR sequence &'J A+ DZEHA
= interleave: R =R H[CANIC sequence

= iterate: [x, f(x), f(f(x)), 3(x), f4(x), ...] Z1ES
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Sequence DIE(E (1)

_ > _ >

= Sequence.iterate: HEET — ’S’QEFE

delay U71c cons D5

525

3% CE

BIRIICHWCERT —5 %Z]

# let s1 = make_int_sequence 1;;
val sl : int Sequence.seq = <abstr>

# Sequence.take s1 10;;

N

HREERX

-rintlist=11; 2; 3; 4; 5; 6; 7; 8; 9; 10];;

# Sequence.take s1 10;;

-intlist=1[1; 2; 3; 4; 5, 6; 7; 8; 9; 10];;
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Sequence DIZE (2)

= Sequence filter: R sequence ZIR{E

IR (CW BP0 (E delay sNTULVS

# let s1 = make_int_sequence 1;;

val sl : int Sequence.seq = <abstr=>

# let s2 = Sequence.filter (fun x -> x mod 2 = 0) s1;;
val s2 : int Sequence.seq = <abstr>

# Sequence.take s2 10;;
- rintlist = [2; 4; 6; 8; 10; 12; 14; 16; 18; 20];;
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soRied 1

= Sequence MDR{E (1) T. take s1 10 Z2[@1T
S5 &, lecture5 M Delayed MEETIIERRIC
2[8] Sequence ZETEUTCUE S,

ZCC. 1[0 force SNICEZEIBEUTCHE.
B U{ED2[E] LU _E force SNICIBE TH i
h1[ElLHie C 578 K S [Cmodule Delayed
% '_ I_._I'I:I:-E.'-CJ:O
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SRR 2

m lecture5.ml CT. REEXEEULTHER=NT
W REEBIEEET L,

= drop, map, of _list, append, interleave
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B ER 3

D D
n [BDEMETICIISDEE L THD
FREUD 5 73 D HEPR Sequence &
= = A AP
# Sequence.take s1 10;;
- rintlist=[3, 5, 6, 9, 10, 12, 15, 18, 20, 21]
=2 b 3D1E#L sequence & 5 DISE
sequence Z{ED . interleave %8{LID
RN TIDICE & H B & &KL,
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sER84 (optional)

s ZHH S 733 EPRsequenceZ R T Lo

# Sequence.take primes 10;;
-sintlist=1[2; 3;5; 7; 11; 13; 17; 19; 23; 29]

s E b filter Z25F LK< DH B S,
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