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EATE SFITINT0IS3I07

TarsS53IYIEEYrIR. TusSss (DFYasEa—9—I125% 3#ER)
EELLEOORARTHS, 7RTS5IVITEEIL. TTHME (BLU T7EY
T)—FE) LEREED2EHAICKT S TE S,

EREEIZ, IO TTA L IL->TRINIIDETZZLNTE 2,

(Far53>7) 554601 —
NIy,

TOTSIVIEEIRKEIRNDADDNRSTA LIIRITLENS,

LYy E I,

HEAREE I LEERAOIE < . FHE X (procedure) 32T B 7S A

RAX (ZEHDENEE) *%5HT 5,
R B

BA%K (function) . B AL roT— 9 tRAFHFIZR.

YRS R ECORRAN TR ERIDHIBETH 3,

RAX%E (ITLAY) EALEY, (E2EETSLY D,
7Yz bR

#+ 7Yz 7 b (object) P TO TS LEMALT 5,

GUI R YD LI, BLBAERIEZ S EDLNSZIBGENRE
IR , miniKanren, ...

WERX (~ 5l ~) nEFYNTOT T LIRS,

CHLIBARIEBNRLOT. FAPBHRLO TRV, —DDFER 2
OUENNRS T LOBEEZIF TN B L ERTH 5,

TRTIDONRSIALENN=L, CARARNDTOT S LTHRABTES LD
R=DDEBHIHAUSEENLAD, BRI, TOLIRELIMETSHLD
R'EBD"ZTERIIZOHICEILEN TR, TOLHARITKEL T, W2
NTATZIVIEEERNDITELENDH B,

Fr. BN (typing) (AT 3FEAA LB LIC, TOTSICTERELET
2hFELH D, —HOHEBIT, ERCHAKOBESHKAT, 3>/ ILEFIC
(B0 BRELTR->TLEV, EAHICREBEIS—2HI2WT0TS
IVIERTHY. bIRFORABI, ZHRCEBROBESHIRELR L, EIT
BICIERREEZ LT, BITEHIC (M) RIS -2 RITT55E2TH 5, 0l
FIIEE (FEH) 022, BEIZAHENBREYERRT S22 TE 5,
A7 T IEBYRIINE T TSIV ITEENSEIIEF RS, TN
H, BRI EITIRPENLT SO —FHEET 5,

F 2. BWEBMTIT (strong typing) ¥ BV EMT IS (weak typing) ¥ W\ 2 FEL H S
D, AILESTERINVEVEHY, IE-o=H) L, BUWBENMITOEEN—



2l BoME-BEIR B Fzv 2Lt FzyInnTnice
L) BTSN TESE, tWILDTHS, FUVEMLITOERN—IL,
ROTREEYH-or SNBANBYICHERLTILE). T DERIT
2T IS —FINETHSE, tWILDTHS, (ZHEHRICLEY., 34
WERIMHF E BWERIMA IR T ZHETIER W, )

A22%!') > 7

e TIOBEIndex T3 XFLRREIVIVICE DL, o3I TEENA
A5 FITTH 5,

e GitHut GitHub TlEHPNTWE 7O TSIV ITEENS VX2 7 TH 5,

e RedMonk GitHub ¥ Stack Overflow O{EAEICE I Tar5 3> 7=
ENSOXLITTHS,

. Mqramminq Languages Influence Network 7075 3 > 72 2BH B\ S
IRBEEAH->TVEDET T 7ICRLEBDTH S,

A3EXER 70753V

& Go
A.3.1 Fortran
DB Y TN 5, 1957 F. IBM ® John Backus 512 & %,
e RENEREZN—DOTH5, FMEIBVIZBIIHEINS,
e RETYH ITfEHINS Z eh %

A.3.2 BASIC

NEEYINB, 1964 F. 5
— k<= XK (Dartmouth College) @ John G. Kemeny ¥ Thomas E. Kurtz |12 & %,

o ARMAYIZIE Fortran B LIRE LEFHRIBMEETH S,
e Microsoft DE&EANEY hLELSHD, /XVIPENEAEZEEN—IIR S
=o (=72 L. FRI1ED Visual Basic |, HEZHHD Basic L1 F >7~=< &

RoBEIIR-STWS, )

A.3.3 COBOL

NEE L SN 5B, 1960 FtA. Grace Hopper
512L %,
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A.3.4 ALGOL

1958 FtE. ALGOrithmic Language ME& X T 5,

e Pascal ® CHh Y% << mEEIHELELI-,
ALGOLZ Y ERNZ v 2°H 5,
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o KX 12— 7 (lexical scope) > ANMF D BAEK (nested function) % ' & M1 &
THR#MEL <,

A.3.5 Pascal

1968 £, XA AN F a—") v & ITF K% (ETH Zirich) ® Niklaus Wirth 12 &
%, Zuild 7 5> XD HEE Blaise Pascal 125 %L,

ICHE L7 ALGOL 2D FEsREETH 5,
XEEHTIC, TOTSLEEL 2D TES, )

(goto
o il: L:{ihﬂf:o
e Delphi 2384 Pascal 5k L~ D TH 5,

A3.6C

1973 FHE, AT&T O IL (Bell) BFZEFF D Dennis Ritchie 12& Y | v\
RL=F AV ITVRTLERRT SO ICHEBEINE,

o AIGOLRNFHmEREETH 5,

e Pascal Y IR Hn L S REARIZHI=S

o UL ANIISIHEWVERIRASEBE/S DAY, Pascal ¥ B4, i To s
>7izm@m<,

NI
I

A.3.7 Ada

1983 ftA, Jean Ichbiah 514 %5, KREOERENFEFTICL YR TNT,
ZENE. ELHTHTaTS~v—rE=hH# 35 Ada Lovelace (1815-1852) 12 b 7
i;o

o AIGOLADNFHEBEETH 5,

o RHELHRE, RHANVKRIFLLIIAK I ZEEZEL LK,

A.3.8 Lisp

1960 Fta. MIT (Massachusetts Institute of Technology) ® John McCarthy (< &
%, NEE X WhHi 5,
= —"Lisp #&n 5\ Al Lisp 2 BRAT 5,
. Th5,
o BBAZ

e

anls

EBICDBEINB O FREINCERL S <HFH,

o WHENRTOIFIIDIREERS (B

A>9 7)) 9=k T
TNB)

o XEY—FBEAFLL VS, (TIED)

A.3.9 Scheme



1970 F£AETF. MIT ® Guy L. Steele Jr. ¥ Gerald Jay Sussman 5 12 & %,
o LispDAHEN—D2TH 5,

o HIT, LAHLRRATHS,

o 7N =Y a3V I NOWKRASE

2 LT L<ERAINS, (GIMP
O Script-Fu %2 ¥)

A.3.10 Clojure

2007 . Rich Hickey (2 & %,
o LispDAEND— Th 5,

o Java RFEBHEMK OVM) L TEIMET %,

o WITTOITSIVIDIEDIERFINT WS,

e JavaScript I3 > /34 JLX 1% ClojureScript ¥\ 9

FRELH S,
A.3.11 ML

1970 K. R v b5 > FDOIT T 1 > /35 K% (University of Edinburgh) ®
Robin Milner (2 & %,

NEE Y IN 5,

o HHAZEIIDEINS,

o NI—2yFTT - ZAAR - BHG L YERHBYET S,
e OCaml|,F# ¥t MLDOABEIZHR 5,

A.3.12 Haskell

1987 MR, BB INA, ZRTId. BFE Haskell B. Curry (1900-1982) (2 b 7%
L' Paul Hudak, John Hughes, Simon Peyton Jones, Philip Wadler % ¥'% < D&
REHNERE - AREIHODH-> TV B,

e BB TE — MR LEABEEETCEMFAZERICHEL TV S,
e EFFICLBANEHEITR I,

. EHRAL. ¥ 053 T ool BHEINTV S,
A.3.13 Scala

2003 £ A REHRIFKE (a—+> ) (Ecole Polytechnique Fédérale de
Lausanne, EPFL) ® Martin Odersky |2 & %, Scalable language DB X T #1 5,

o WM LETEHETZILF NS4 L0TOTZIVITEETHIN.
CRABEOREERII TV 5,

e Java Yt DEENERZTH 5,



o WHBIHB0. ZLNHFATHEZTEERTESH, 22 /31 LK
NURBETHIS-—2ERATE 3,

VM ETEET 52538 L TIE, 1E4IC Groovy, Kotlin %2 ¥'0% 5.
A.3.14 Swift

2014 & 7 v 7°IL (Apple) @ Chris Lattner 512 & %, swift IE7 <V /3 4 (@
) Oz vy, TRE) CWHIBKEHEL L,

e OSSR OSXLEDT7FYr—alnt-OnMERAETEY L TSN TW
3,

o ZILFNRSFTALDOTOITSIVIEETH S,
o BMBLEO,

o LIVM /8145 =T L—4L7—7 (http://Llvm.org) 21> TEEIN
W3,

A.3.15 Prolog

1970 ERIILH. 75> ANDIT I X=7ILE A 2 K¥ (Aix-Marseille University)
@ Alain Colmerauer I2&£ %,

DB LI 5,

o —PERERBICEOIKHERIEIINEINSG,
GRER DA = 7075 LDET)

o 1=-TJ445—Yar (B—) . Ny I b+SuFx>T (BRY) k%
BHry 5,

—BH. EaRa>Ea—9—7oy =7 b (1982-1992) MDLEIIHBRZE
(Prolog 2822 % % |} 7= Guarded Horn Clauses ¥ KL1 %2 ¥) ICKE45EB 2%
Fot, 5B, TORERE-LD, BULHIPLEBERBRUTLRVWEEDY
LN,

A.3.16 miniKanren

2005 L, A > T 1 7+ KF (Indiana University) ® William E. Byrd 512 & %,
ZRTE. BARZBEOEE D SR TS

e Prolog X E#I. HEBHZETAALEADIIEERA L VWEE
(relational language) TH %,

e )Y F LD miniKanren I& Scheme TEE XN TV T, Scheme %K 2
YT 2BHIALBIZEE (embedded language) ThH %, 2F Y, Mzl
2B TId% <. Scheme DK - v 70X LTEEINTWS
MIOBE & ¥'7'a 75 3I>J728E5 ¥ > 71ld. miniKanren [$E3% L’&
WAt OS5I IEEL LAY EINTVWRVOLNE LR
W, )



e fthiZ Haskell, Scala, Clujure, Python, Ruby, JavaScript, OCaml 72 ¥'% R X b

SR THBIERLBET 5
e Clojure kRl core.logic ¥ "L T\ 3

o HEEEZR/IRICR> T, TSHICMHNEEIIEHAART < L. pKanren
(microKanren) ¥ WA 7 T—>a>bH 5B, pKanren l$H T 9 39 1T
® Scheme N A— R TEEINTWV 3

A.3.17 Smalltalk

1980 &£, ¥ O v 7 X (Xerox) #?»/%a « 7L b (Palo Alto) FFZEFF® Alan Kay Iz
£ %, EZFEOD "small talk” |THZE. MK L WIHIEHRIH B, T0TF 3
"EENDLETY LTI Smalltalk T—EZTH 5,

o 17‘/17 F?Emnugtxl\iﬁi:ﬂ%o

#EBFEIRIE (IDE, Integrated Development Environment) d & L Y ¥ 7% >
T=o

A3.18 C++

1980 FERBTF. ATAT D NIL (Bell) BFZEFF D Bjarne Stroustrup 12 & %,

e ClIC TaIS I InHoNEEAEAITMALLD
Th s,

o HHRIIERTHS, (FEF{EALrEbLN5S, )
A.3.19 Java

£, > %4 78Y 5 L X (Sun Microsystems) 4 GREIRA S 7L
(Oracle) £ ICPRUR T #17=) O James Gosling 512 &L %, Java ¥ ld7 A ) A OzE
T NDZrThs,

COSCEIIPE TR INAEA TV 27 bEASETHS, (L. C
YOE®EIERG, )

o JVM Y E N SR L TE< (Pascal ® P 23— KX R LEE) »
<.

e WVYWLE TTO754%) Y3544 (77Ly b ¥iigNns)
&L=,

e WWW H—NR—fThn7Tarrs5s ( ) ¥ LToFADLEE
->T\W5%,

sE: T2 JavaScript 13 E <K FIDEBE RO TRBA LRV X,
A.3.20 C#
2000 FtE, ¥4 70V 7 I (Microsoft) 2 Anders Hejlsberg 5 12 & %,

e [E%to NET Framework "8 ¥ % 5 EETH 5,



e Java X* Delphi n#& €< X T TV 5,

o Csharp Y EEHFINSH, ERICIEY v — 7 #) TIdH << T, o3 —#
A #) EES,

A.3.21 JavaScript (ECMAScript)
1994 £, v bR#7—7 - 23 2=4—3 3> X (Netscape Communications)

# (GR7EIE AOL IZPRUR X 41, AOL |E Verizon Communications ® F&3£127% >
T\ %) ® Brendan Eich I2& %, (7K L& #MDLARTIE LiveScript 725 7z, )

. LES<A TV MEREBTH B,
. RCIEDAEINER 7Y T BB LTLCBEATNEG,

e Javall (mF Y Cl2) MAEEEHF >, (LHL Java tld2<FINEE
TH % (Java ¢ JavaScript ®B{&IE Ham ¥ Hamster Y BEGRO L IRt D
. tEhNb, ), )

e MEAEZRBNLTOISIVILIARETH S,

<4780y 7 D JScript £ JavaScript ICEEMDEETH 5. BEOMUIARE
HYELILT B LRI X 7260, ECMA ¥\ ) B TS EMEDIRELTH
Nrze 2T TROSMNEEE ECMAScript ¥\, 23 Y JavaScript  JScript
H ECMAScript DEEND—2 (H 5 WIHEDILIRN—) L WHMEMIFICR
%,

Dart, CoffeeScript, TypeScript 7% ¥ JavaScript IC2 > /84 L L TEITINS AR
SRLWLO0HFET 5,

A.3.22 PHP

1995 £ Rasmus Lerdorf (2 & %, FE Tld PHP: Hypertext Preprocessor M B&
(BIZHYBEFEE, recursive acronym) ¥ E#15%%, FEH#ld Personal Home Page
HoBMFIF SN S L,

o Web H—/\—THWIZHTML 24K TEDIEPNEZR 7Y THEET
%%0

o CEEIMAXEEE->TVS,
o HIMLISEEORALHTTOISL5EL LA TE 5,

e PHPS PR, SLFR. VIRl —F—REHNPNENIIN., SELHEHITRL
)\: *Lf:o

A.3.23 Perl

1987 &, Larry Wall IZ& %, &#1d Pearl (BE¥K) Y &30 >4 AED
TENVBEIIH- D BRY E—BE AT

o (GIXTHFZXMNUELVIZELEPNERIY) THEZETH 5,

o EMRBFERAIHER— T 3,



e Ev k— (?): "There's more than one way to do it."

A.3.24 Python

1990 £ Guido van Rossum (2 & %, ZRIEA F) 2ADAXAT 4 =T IL—7
Monty Python IZ&85k T %,

° 7/'/'7’/65&‘\,(&0)17” 7°|\%_:;ﬁ’(‘\y)%o

& an

e Web 7’ns753>7 - RETALRYH B,

e & bk —:"There should be one—and preferably only one—obvious way to
do it."

A.3.25 Ruby

1995 F 2L DXV 3 (MAITIA) L%, ZRIEERDILE—DSIRLM
7=

L[] 7/L+/€5§‘\,{L\0)X7|J 7°|\é._:__ﬁ_(\\y)%o

[=N-1=]

e Web 7 /)7 —a3a>T7L—LT—7D T7LA7 L1,

A.3.26 Lua

1993 £, 75 YL Pontifical Catholic University of Rio de Janeiro ® Tecgraf 7°
N—=T12& %, lua @RIV FHLETHEE%RT %,

o MNTOTSLICHMAAINEZYEEL, BBORIYY TEET
H5,

o H—LTOTS5LDIODHERASEY L TASHY E, MineCraft ¥\
AT —LTHELELNTV S,

A.3.27 Go

2009 &, 7 — 7'/l (Google) ® Robert Griesemer, Rob Pike, Ken Thompson & (<
£ 3,

e Golang tFISNBZ v H 5,

o KMETRXY M7 —JHEE - BITHEH D7 T yr—aiRYICHEL
T\ 5,

o BICBMIIINALETETHSEH. BHfRmER O,

A.3.28 Rust

2010 £, Graydon Hoare 12 & %, D1, €Y 5 (Mozilla) D Rz & V) FR
BEEIF SN T W3,

S<NEIURTOTSIIVIERBLERY, BN AT) —ERTH
% I 3 &8 (garbage collection, GC) 2 AT, 2> /31 ILEFICA T



—DREMEF IV ITEHIVICESTBVTWS,

o GCIIEMMRICAE) —2FEVRALELETIEONRIR AT —
BRIT 5. —A. Rust T /RAILBFICA®Y) — % BBRT 52 9T
TLENEFVvIT S,

e CNITCEEN - TWE, VAT LEROHDFICELA-SEL B
LTW3,

A.3.29 Kotlin

2011 . Y= v b7 LA > X (JetBrains) %M Andrey Breslav, Dmitry Jemerov
5124 %,

e JVM TEE L. JavaScript I22 >/ LT B2 L HHEEICHR > TV 5,

o BIMEIRL YRR EIRY AN, "L Y B\ Java € B#E L TEREHT
N3,

MA31ZD7Y) > hTRNALEMSMND TO 7SIV TEETEERE - HDH VI
FRALYBITEZ 2OULERY EIF, 7075327594 40 - BIfFIF
REEEH T, TOFHE, BOVERFIALIIBALLRLAERLLDHIZF L
HL, FROEHZERATE L,
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