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8 B Purely functional pragramming languages are restricted on the application scope to some

extents because they cannat deal with I1/0 very well. This paper discusses five purely functional I/

O approaches. These 1/0 approaches show that I/0 can be ineorporated in purely functional lan-

guages without losing the advantage of purely functional languages.-

Z%@38 Purely functional languages,1/0.
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1.1.1 lazy i /O BAXQIEREHMAY
AW SENERE /O A F 1/0 HEABR
AEEXERFGHETFLELOYRAIKETHF
. RI/OBABPAERS.

type STR inp out=[inpJ]—[out]
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double

double t: [Int]—[Int]

double(x 1 xa) =(2* x) * double xs

double ¥ — RS BHAIW AT 8 — 1
EAABFHRLE  RERKPE—THREAR
R B E RS 2 M. ik I3 ® double ¥E3K 1/0
AT REFSTY.

« 1 ¥ double fEA BB TIETT.
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EESHRTABAREFNY « 5 8. BHED
HEOCARREE HERY.

f ¢ (stare,input)-x(state,output)
fRENEHRELEL DR ERHES— T
BEEFHNFNRENEG SRS RRYES.
HABHRBARDNYL.L.ZABRTHRES
o, 20 Y4BT B A RHBYVHEFa £ B.BH
¥Hhaf L P BTRE LN ABERENES
a FHNEFRS A NEEE8 ANGFES b X
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A

Cinitial by

(send to Bla7=>

B
Ba{initial}

{P1+be) =1 (Bo.a,2
<=bo{send to A)

Caga | ody+1) =Ly, bad
(send to Blaj =

(ai4n ape )=
falape—zabi-1?
(send to Bla o=
(Prrg be) =lp{Z a4+4)
—hy{send o A)

BiZRITHENHERTDT.

type Dialogue=STR Response Request

data Request==Get {Put Char

data Response=Got Char |Did

-Getrk RBEFMAFHF» BTk
{Gotyn), )

S(Putn) ks HEFBHBITHIL L, BEHR
7 K Did.

THEREAMIEI/0 EH echo BT
echo 1 t Dialogue
echo reps=3Get + (\a-)}

if (a= =eol)

then[]

else (Put a) = {echo (drop 2 reps))

where Got a=reaps?} 1
Ya—=K & Haskell IS HIES. E®EF—F 2 #ik
AL Efra k.
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1.2 CPS L/O

EERAPEIECFRETRYZ)ABFHA
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% 31# FM # (Continuation passing style ) 255 # CPS,

B PEEAMAERN . B R AT 0928
%1 Answer, FEEMBE A K a—~ Answer, JL EFE
FI CPS #2038 1/0 Mgy ik RATEETH:

Curside World
Side effects

System calls program

Funciionsl Pragram
No side effects
exprl

. + derives to
System call 1 =~—————— Continuation 1

action by system

»  exprd
{ derives to
Continuation 2

System call 2
4

SHE—TETCPSWEHD /O B BRiEE
W exprl FEET HBFFEBT —TLO B
it . EXE— T FSARERETHEIER B
FR&BL,MEREET R, BEREFNSRIOET
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T

data CP§ = INPUT (Char— CPS) | OUTPUT
Char CPS |Done

CPS BRFmME LREARMEH,

JNPUT k' RS A 0 XE#T k0,

LOUTPUT n p ' HFH n S BITEINL L. 24
G p.

.Done ' LEM#LLE,

TE&RNEE—#EHCPS 1I/O WA

echo t 1+ CPS—CPS

echo ¢ =INPUT(\a—)

if (a= —eof)

then ¢
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else OUPTUT a(echo c))

BT echo ZREZERMNFBEREEZD 1/
O L AT TH echo BEE— 4 FE . ERT Y
echo EMRAT BT 4.

2 ETHES 1/0 B

B  Z2FHEN /OBERAE—1TBE
B9 X & B 3 4% (environment ) R H 3T 1/0
N FRBERUERARE. FETHFEW 1/0 8
oA LS AR BRI HEE
A Monad 1/O FiE . B EEEFR Clean 1/0 Fik.

2.1 Monad 1/0

Monad 1/O JriER Z FRAFHE Jrik, F %
METNSEORE . AFE LHRES - EEH
M IO, AL IAE 10 BHE, 10 REL
BRI R MIT R /0 BIFEE XMy a B9 .
10 Monad 3t E 2 — P iR $FEH A, @HEF
Monad 1/0 353 SR FHE. Al L2@® 41/
O MiE.

getelO = 1 10 char

putelO 1 ¢ char—=10 ()

getclO J\ PR HEWE A & E BB — 4 F 7 put-
clO W —AFREBFFERY L getclO EF —4
Ao R R, M putclO MRE RIEME. X
A1VOBRERSSRFAEEEEL.BHEHTIO
Monad &— 1 iR BEE R R, SR8k M IE 10 %
Biep, BrEL 3R ey M FTE o | HEER R0 i,

/0 |REREBEEMITHR STERERHE 4
THE BT R4 mainiO H# LETHESBESNE
B R -1 B—8 170 14, M mainlO,if@ iF $ 7
EASHERBITRE. ¥

mainlO : 1 10}

main]O =putclG* 1™

MEEXHREERE LITRRER S, X H
B2 170 S BES— £ EE 170 ¥
HEm—t A /O SR ZRBAISIAFA
A#HE5F:

unitlQ 1 2 210 a

bindIO + 1 [0 a—~(a—~>10 b)—~I0 b

unitiO x FRA0GE B x w5 170 F1E . bindl0" &
Haskell i F 87128, 8 7% bindlO AP ¥ tE.m
bindlO’k, P m 1110 aktta*lOb, HE XY
M m EP R a 09 x HHAT kX, T
PEEHEE b g {E y. (10,unitI0. bindlO) WA T —
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4 Monad,

THHEERHAHETHET:

donelO ¢ 1 100()

seqlQ : 1 10 a—>10 b—~10 bk

done 10 4 1/0 BhiFt A8, m "' 2eqlO "'k, H
Fm: 10 ako 10 b EHERIT m, BEHWRIT
k. aEE B k 4 a9H,donelO seqlO B EL B unitlO.
bindIO E X H ¥

donelO=unitIO()

m "3eqlO’ k=m "hind1O’ Ya—+k

THEHE{IEEMME donelO.3eql0 E X 1. 1.
2,1. 21 echo BFH.

echo 1 10()

echo=getclO’ bindIO' a—

if(a = =eof)then
donelQ
else putclO a’seqlO ' echo

2.2 Clean 1/0

Clean /O RETRBXFEBH /0 ik, —
$H IO PHEFREXENEY HEMSHTE,. =%
—~AEHRE. EXTHARB A EER EHE
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R RS R S R AL BT SE HER A AR E
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F—AH 1/0 32R461F 3 w8 5= £ FES

RERIFETEWAH T,

echa = ¢ * World—= » World
echo world
le =enf=world2
=e ho world2
where
(roworldl) = : getchar world
world?= 1 putchar ¢ worldl

* World 3 Clean 1/O R AP FHF) B i 5L
echo BRFWE World FHIBHEY . ENEIHARE
X BIRE getchar NI ER | —F & . E H B
E XY B putchar HHX A FAITHEFE L MR
B2 B —eof” Y echo ity i I il A 45 3 . getchar /9
2% » World—(a. = World},putchar 89358 &
+ World— « World

SRFMEEEN OFEITUATHER
world By bR B . BF N W ETRME Y word, |
231 X T H T LI R L gecchar 1F H G TRIEE
0 worldl. 3 # worldl 53855 53— T X FF & 715 7F
¥ 8] B ¥ putchar. putchar ¥ H LA J5 3 38 W R
world2 bt — F ¥ WL ERE [/O M iEpss 2.
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