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APEABFRITES B RIFOBFEM BFRE. 5 THTEFRE BFERM
EGEIEN, S5RA TR IHMTLHE A TEE. URIEFEREN R RE LA T ELEIH

HHEVRESHRTRETHRL, M ZFFEHRARNERN ABTTEMBRBRBF

BE KRR LI R SRR B F A AR .
1.1 AEABRFRIES

B HOE S By BEAE M McCarthy % ALE 60 SR PG MELAAM R LEHES Lisp HIRE,

Lisp 9% L#B42R M T Church £ 30 R H A X HEH (A —calculus E R EAHH I8,

HBEAAARE N BHREFRHES ] Backus 7E 1977 B R EHF L H ot i dh
KBFRIESHHRRS T TRENITEN, il hBEES WA R BRI £ i —
ABEM. RYOET W FERERITE AR B AT (how to do)”%ﬂﬂﬁf%“i“:{:ﬁ/éx(what
to do)”, NTT R KA EZRESH BF IR, KKEBRGETEK,
RPABFRHEFTREAAEN . CURMHBER LW T ERAMERBHT Y. T8
WRBETH 4(what to do) , BFMTHEEBMEREHE I HBEHH: (referential trans-
parency), Bl H 5 EM%, SHBEFEE T L, PR SEFE ——W N, X—4EFEY
BRTRFSIBEMIMEE, BERE R ERTREBN TE LBV SHERIET YARE
AL, RERARET W SORE R HEF BB L4 RS A0 H R F0 H AR ED ATSR 4
WITERNGAEE, FREXBFOHETHNESEEERLHR Y, TEBRER
[ Backus 1978]. H b, f F R B KRR 5 oy T RAEFE R B AR FT 5| 2 89 BIE B Cside-
effect), AL AF A MEHERABFPEBENTEHTHEETHE AN,
RREMEFIRTES RE LR, B U B M RERE H OB ER T
BSR4 (how to do ), ﬁf‘ﬁEﬁﬁﬁﬁ*%?fﬂnﬁﬁﬂ%kﬁﬁﬁiE’JEF‘J*JL%%E*‘J@VF
TR AHIE I T 2 /¥ 59 %44 , Backus # Darlington % A\ M KM BRF L HIES £
S A BF %115 (imperative programming languages) . IR {EIE XIE”E’“HL%%/H(
SRR, XA BFHERERIENREEF AR T ESEE, it THLRBE
RIAT R R BT = A RO B A 8 7 S 0 A R P 0 T B AT 4 18 2 i B R
[Backus 1978 ][Peyton 1990].% 1. | AFRBRFIIHESWERA AR L THRESTH S

i1 BWESS5SESAEFSTHTAMLE

ma | BFR | RS | REREIR | RFEWRRRE | KEEP
BYREE | FH | BE | ARBASERFE 5 B 5
ALREE | BB | BB | BERFEEBRMR B Ho B

B3R 718 31HE 5 (functional programming languages) J&4E i Bl B F B =

-1.




NRIES R T . B McCarchy {1 Lisp I E R RBEFTHRBE—ENREHHRA
BT, MEGEF B Church 2 A4 H M A HE MR R % CREBRELAIE
B [Turner 19797, HETEEH E X5 =F APL,FP,ML, Lisp,SASL,KRC,Miranda,
Haskell . T4 9B/ XL BABRFRITES .

1.1.1 APLES

Iverson £ #] APL iE 5 BRAARRAR PR FVOIHES EREHER TFRATEOF
£ NR BRI RFOF KSTRF R M AETRE A RERX, X—FREBH T Iverson
S B IR RE AYiR T — R R F R E S R F iR E E (Algebraic Programming Lan-
guage) , R APL %5 R ERBSBPSIATIFE M SRR BRI ZM APL BEAH
B R A APL BLURTTI S —AMRE BN REERE BT PEXLT ~ MR FHE,
A TR BN R IR T X L6 7 B 24 I 5 Rt EAL A 0 2 & L8 . Backus FTiE
HH FPESTUMEBRKBEE L2 T APF Rt BEMER,.HEGFRELEZL, AR
Flfy 5 FP EASIE LM sequence, T APL # A BIRL R array, HEXEHE,
R B A BB APL P3N R US4y TR % APL f9fiiR R8T, Hin Turn-
er FFH T 4 K ¥4 B APL SCRRRRR PRt B EE S A TCST MU BB L. A
% APL EHMM A BiES Xk [ Iverson 19621,

1.1.2 FPiES

Backus {2 Hif) FPEE REFE IR AN ZXEN-HEHES  RE FPHIF LI
TR S I R BOE & PRBCR A L H Backus 7E 1978 B R ¥iFIR 1 RE 5 M Ik
EENGES FRABFY — B REBHAS AR 20K L. Backus ¥ FP REA Bl
HRYBRF R RIS S Pl — DR AU FPREFE XA

Def IP= (/+4) » (aX ) » Trans

HA S @ BRBEERE OC BT Trans #FEHTEM FE/ RRELRZH
ORI R EREARE A - Oxy=1(gx y) FPEFRECEA TRX
R TR, BN TIR KA i R S | B B ROR P R R KRR (L FP
W3R 105 RIR I © B i AR R .

1.1.3 ML {ESE

70 4R b, 24 Backus 72 IBM BF5% FP iF & #1 R it , Edinburgh K2 898 7 A Rt
T B T80 SR EA0 B BEW & 5 LCF, LCF RRJFIRITRA T ZEHIEAREA PP-A
(Polymorphic Predicate Calculus)fl — 3¢ H #5018 & (Meta Language){ Gordon 19781,
LCF By & R R % B ML 7T LA S S 3 16— Pl 308 5 A /R ML 9 1/0 FRE
EHEEE T HAREA S S U, (B ML QR F BT R A A ML BAREA
- E A7 ME R 5 B0E 3 . Milner fil Wikstrom % AT 1984 47 ML f R ke XA
FEE R RS DD AT (8 1/0 T AR B R ARG A AR T Y ML $RHESC A SML (Stan-
dard ML), \Ti#—E4#& 7 ML BERERE.



1.1.4 LispiEsS

McCarthy 7 50 LG Y Lisp 15 5 W EEIV BRI+ —FHF ATEEHFEH
RYFRLEIES , BRYNF X5 LB IE N BAER A Y FL, (8 McCarthy W BB R A E
F ¥ . McCarthy 7 Lisp &5 it PR EETERE . (D EBRFREE XFIINT FEFE
RMFEFRHFR; () BT —25E M mapcar WIERA TRFHBIET; (D) RBTHET
cons F17C F 8L IC E UK (garbage collection)FE A ; (4) K S-expression (S-FRRIBREF
PR, €45 N1k, FEEM - BEERY Lisp REP , XEFARLELEEN. TAE—T
&8 ER¥r e Lisp B

(define mapcar (fun list)
Gf (null list) nil
(cons (fun (car list)) (mapcar fun(cdr list))) ))

EEEENREY fun RIERNSBESHATY B mapcar y, BN T —HHEN
% %38 F (mapcar fun (cons a (cons b nil))), 4R N (cons (fun(a) (cons fun(b) nil)d),
3 BAEFE R AUS 3 list ¥4E R BRst A hE . ZARREBOES M Haskell {FFF, BH
mapcar R BB HRE X, EXWTF:

mapcar fun[ ] = []

mapcar fun(head ¢ tail) =fun head : mapcar fun tail

T REE R R RMET cons (IRERR, (PRFRER. B
- McCarthy ) 3B %87 T %7+ A RLE S, B Lisp RENSERRE FHINEIIA
TEERE A RE B M- EE, REM, Lisp B BREEHARREARER
R B R BNA L T H Lisp 35 5 1078 7 7 H i 21 ek 30 ) & R% H,4n Henderson F 1980 4
#£ M4y LispkitLisp 5t & Lisp 89— 41 RERA .

1.1.5 SASL,KRC il Miranda &5

£ Backus 1 Milner 2 A JFJ& FP fl ML #f K@ [Al&f, David Turner HEMFHTR
N T SR ETAY R B0E T SASL (St Andrews Static Language) , KRC(Kent Recursive
Calculator) il Miranda, Turner % A #5753 B 5 i o (12 F7 5 SRS 7 (8 B ARS8 A R 2K
EE, ETEES W ORE CF R T 3% REGE L. £ - 3R B e (factorial)
BB R BUE X (1DF SASL #9130 E X (2551 A -

(1) fac n =1 if n=0 (2) fac njn==0 =1
=nxfactn—1) if n>0 fac nln>1 =n*fac(n—1)

22 (DRAMO AT UK R e U X+l #£@ K EREGITEXLET

] )\_‘/l\:ﬂﬂi(guard)@j,?’@ﬁ%%ﬁ:ﬁ’ix’ EXFAR T4 ER. M4k Turner & ATE

KRC &= 38 % 7 Darlington 13 wEae, HANERFRA [a . ] 7 RER

F35FFF], Miranda 55 2 KRCiBE M —F2HE. 45 F12 7E 28R 4b T8 J7 T Miranda 5

% A T HindleyMilner KM ARG, BRERIETS, * HE W BB % (high-order functions ) FI 1§
3



i+ H (lazy evaluation), VPR F' B 2 XU 52 $HE KA (abstract datatype) .

1.1.6 Haskell 55

Haskell 155 B&—MuB AR EOES , ERI T A REES UAHE —BR)Fit
ESNBRFF AR, SRR EE T S L KR F P B E BRI B ILAL.
KABEIE AEH /0 2R ERRE. EEHHERBE, £45H 1k, Haskell A LI
RENBNZEN—FERES B TREAPAIR A EEHFEF X, FH I Haskell 3
RTHABEEENERANERESBOMNDDTRNNIEREX. BT, ANFXOHE
Haskell iE S5 RERR VIR EBFESH—MRENBEREF R ZRA.

1.1.7 HEeNREES

FOLNSAE T SLAECh A R BGE S , Lhr L 70 ERERIR 80 FERIBIFAM
FERHTHEHETHESEES, X E Edinburgh A% 4E 1 # Hope &5 . #H Utah X%
{2 MY FEL 153, % Yale X242 MM ALFL 55 . K ESIBF K ¥R LY Ponder 55,
WEAERAZE BN Orwell IBE, HTRNFRNIES KBTI SR | Ediburgh K%
# Rod Burstall, DavidMacQueen #1 Ron Sannella 2 A %3+ #1 LA Hope 55 . fRI1HY
H AR IR A S B — b 2 B R HOE S (R F AT A (4 5 TR BT ) T BRAF O R
J¥. Hope th2—FIAAIES, AFR AL XM (BRI H /Y & HUE b A KR
W, B2 4, Hope iS5 R AHRBALIE . F B 2 URS BIEARA R ILE . iR L
MEDRE. FEL Hope HIFEEFHEXRAT SMLIET.

1.2 ERBGESRNZEARRIERNT LIRS

HRES 5ERIESHEHEBR T RS (state) , B F 1388 (program counter) 77 4% 2%
(storage) EHEA, FHE“BE Y —MERN THABBEEN R, RBENITRSRHEE
FF By 1 5, BRI PR 2 P IR IE F (applicative languages), THEITIRREETHE
AFFEM EE LR,

1.2.1 ABEFEHEARIE

Backus 5 IE KBS HENBRTREANES MHRKESHREWEFUER—&
FIESE X ES, B — S AR R E R B AR RARERF. THMBEH
P2 P B A AR AE

(1) BJFR AT LATE— A Ha 7 i 2K b R 4T - BT B 4 4t 7F A e ) E AR RAE T IA
WA RERAY L, UREREETE,

(2) RFGE S T LBIME A (side-effect free) , IR R AL % 51 45 (aliasing) FlME 2
2 TCHI A -

(3) BEGET A EEHEIRRA REAFEHALEIAD MRENR, 5Tk
TIERIERIE.

(4) REEFREE ST EENRAIGYE, HTRN EETEHFTRE LN,

o4



