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Introduction to Functional Programming and
Supported Language Trends
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Z|Z ZF|X[gF T2 2HA10| CHoro 2 Sk4ad T2 TJaial(Functional Programming)O| CHA| Z:28E0
QUL gl D222 ZHH|(Object) HPIZ XIS =oliSHK| 2211 &t+(Function)S9| ERC2
=M Sofiol= HHEC=Z, X3 2720|718 SXHES 2= + Y= AES X|HCEL 22
JAVA, IO S 7|2 FHLUXIOA| RSt A0 Lot S T2 T2lS X|2ISHES Halok= FMIZ,
O]2HE {loh A WK0j| Cist 1247t st AHO|C.

Recently, functional programming has emerged as an alternative to object-oriented
programming. Functional programming is a method of decomposing a problem into a set
of functions without decomposing the problem in units of objects, and has the advantage
of overcoming the problems of object-oriented programming. Recently, languages familiar
to existing developers such as JAVA and Python are also changing to support functional
programming, and it is time to consider related education for the future.
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SWIHLAIZFH EXP(Procedural) BE= ZHA||X[SHObject-oriented)0[2H= 20{0f Zl=xat Z40|Ct,

RS SWIHE 2219 7|=7} Eli= O|20[HME HA0A SWIHLAIS| S MIIESk= XEENM

ERE|7| MZ0|CE! 0] & ZHF||X[&F T2 72H2)(Object-Oriented-Programming, O[6F OOP)2 S80I
7Hk THRCIUC 2 A IHR Q2 A7+ EEE|H SWIHLAR | HIEA| 2U5{0F & BEHEO 2 QIX|=(ULY.

EZ SWIHLXFSO0| QrAf ot 2 HEE(Well-Defined) SWH TH2{CHI0] EX4S0=
&t4+3 T2 J2(Functional Programming, 0[5t FP)0l £=5H= A7t & SAtD QICt
RE SWiR0F MX “The Pragmatic Programmer”2| XX} Andrew Hunt= 20195 92 =10
OIE{EA HBATEIO| 01422 SHASH=H| FP7} Q85I 51U 2 2L DHIY A
‘Chy _

CHIXZIAPE FP7|EE HOJQ1 H2IM(Elixin 2 JHESH 2EMHE 7|2 AHQUnte| AfHMHOZ
LHMIY SHHI7F 27| SHQICE? St o Lot 43 A0 KRS A HXlets e Tisl
oI, 0po|2Z2A I E(Microsoft)= 20198 3EEEH FPANE JHdoh= ZZMEQI ‘Bosque

Language™“E &% F0|Ct.

O|&2 FP= Z4AIX|3F TH2CHI0| X[HHSHT = SWAIRO| 27| S212 27|11 QICt 210M=
7|E ZH|K[E TH2ICHI0] 712! E-43t SEAIZ0| T A=Y, FP2| MEkHQl 71 2 0|5 X|sk=
T2 7243 HO{0f| CHoH ATHE A} SiCY.

T2 THCHIO) Het S8

OO0PE ExtX Z 2 TJa{R(Procedural Programming, Olot PP)O| CHSH CHOIO 2 SEGIRALCY.
PP2t _J.\_EE°JI017f SEGlE M0 WF £AKCR TS AYske YHO|H, ZEZKFortran),

UZ(ALGOL) S2& HEE= 27| T2 720 X017 O[0fl SHFSIC.

PP ALEQO} SXoHs HAI0| FOHS £7| HE0| ALEQOP} =S T2 23510}
& Al Tt FEE= 2XT0| QUL Ol siaet 2~ U= HHO7H GOTO™ Je=h|, AZEL 07t
Ef— Of| AlBHSHOF BF AATIC XKS KIQZ0| HOE £ Q0] SEE AATCEZ Z0|7 A9

QOIMS FHRICIERL

-

http://www.econovill.com/news/articleView.html[?idxno=361625

2 https://www.techrepublic.com/article/the—pragmatic-programmer—classic-developer-handbook-is—
retooled-for-the-21st-century/

3 http://www.inven.co.kr/webzine/news/?news=219071

https://github.com/microsoft/Bosquelanguage
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JEM AOEQNQ HET} A&dt SEM0| H0IX[HA ‘GOTO'RQ| 80| RXAIE0
FISES J)|X|7| A|IRISICH= XI&I0] M7 |EIQICt =2 CIIAER7} 19684 WS GOTOR2)
SH22° =20 CHEXOI o7 ZitZ ‘GOTO’ BHO7 ZES| &S SIZIAIAS X[XGIILC

0|2 T2y 2A0f= ‘GOTO" HHOC| A2 XIY5H7| 2lall, A2 TRl T2 AKXt
TFEH|(Structure)’ AH2E XIoh= o*%@i WHEIUCL EX= S5 2K(Object)2ts FoX
NEg g2 5 U= A (Class) E22 LMGIRCH 0] Hek= Z O0P2| SEHE YL
0|21 OOPO|| 435k= 10§(1972'3: AZES, 1983H: C++, 1995: Java)/t HFO} LEET|O]
SR 2272 A0 F=RI+ =L UL

ZHIXIE T2 A0 St ot

OOPE= AtEH(State)= ZHX|(Object) LH Hi4=(Variable)2 ZH36HCHE PP7} 1}
A0 0|52 K2 CE0f LIS 20| MEH(AY, 2Y, O §)E g = O
A 0F Y _PY S)ACHH, OOP= UUS SHte| x|z Hil MU By
E4(Attribute)S2 ZX| L H4-Z MOISICE & OOP= AATEO| HQAE MHRt= JHEOZ2
TR ST 27t 2 AZEQ0T JHY I 2|51 | E0[5ICe HEE 7L 01X
OOP= 02 ZFHISS &M 2 2MIZ A5k AlsAl(Bottom—up) SHZHORE &X0| QOLY,
O30 S+l gt 22 R 71| X0 | EXHSHC.
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m E50| HIYEHY 1 OOPOIN A El= &=(Function)= St U0 HoHM T2 ZXHE
2 Retum)ot= 27t ALt

NSAS a0lEf TTAZ|L 2t ZHH(x, y)E Bretshs HAS(Method)?7F ATt 7FE5IAL. O

HAE= XSRS Ml 2IX[0f| 2lZSHH SERIC F, %%?J Y 102 =0t ol 0 35
AIDHCH THE ZtE 210 EretEICt. X=0] St A= OAX|X|T Of2fet 125= HIAE F0|AS
ZHdot7| O ofH, &M B2t LRSS 0 2 4tS 018N S| ZAP7t UK GRS
20151717+ ER| B4C.

6 Edsger W. Dijkstra(1968), “Go To Statement Considered Harmful,” Communications of the ACM, Vol. 11,
No. 3, pp. 147-148

7 o HEE JHECR, TAME Yt St Y| H(Variable) EY0| 7tSoH7| HE0| T At 0149

2XOZ 38 JI=5iCt

Off) QX2 ZHH|7H ZXHSHH, QRAUKX|Q| MY BF S2 QK| 7—.”7<1|9 HEEM MY E

9 IZ2IY AN St 22 WM AtEots BEACE, U 0| Q&6 I3 Iye AN ALE
=g = =

[>]

MONTHLY SOFTWARE ORIENTED SOCIETY



TREND 32

m 24 2t =4 B7h: OOPUIME 2H| 2t MEXIRS 9I5 3147t LIZ 2RI0) 8142 S3IC,
0] AL B4 = MPZ0] QIEXOR SA15H| B0 HALSA(Reusability)0] HO{XI
D2 30| BHETL 57IeHs F2 §9I0] Ei

OIS S0, HIO|ES SiLt YHUL OIS R0 EXfol= MM F7toks &8 7FIHEAL
0] gt 2AF A0 2l=M(Dependency)e ZA EIE2 12N S-S OF7[SICh oEMS
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I1I013f7 |=CH= SEHE BLOHAL S X0 EES0t= 227120 THHCHRI0C K| HRI=Z EXIE 2olotA|
S0 NEZ ZXIE =ZolfolH, 01T (=0 ol ek 22 ZiE 3= WEH =
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UL T = Bl 2|, ot M8, HEH S T3l o) S Holoh= YA HAOICt
SIOIC|= Hdo1H Si=0| 5P Qilts Hoioh= WHO|H 32| OiM|= 2HHs| 23S 4= ALt
s 2ITE ERAL0| ZHESE K|
g Ay 2t 23
27t B YWD, xO| NTS Bt X=X * X
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7|01l ChHet FPLE OOP2| X101
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« 8t square(x)= L2HO|E] x0i| CHoH x*+x2| 2k Hiet
o 2 sum(x,y)= LEH0[E x,y0ll Cioll x+y2| 2k et
g A =3 0
(B 1) At xE U=, x| MES Higtets & square(x)
stas (B> 2) A xQFyE YD = 20| B disteh= B | suml(x,y)
— St U0]| CHol st SUst EAHS B
(B2 - Al 25 HAg Solf HAE AX7t U= HLE S183HK| 43)
Calculator(x , y) {
private state = ‘square’ or ‘sum’
. , - - change_state(keyword{
- ‘Calculator' 2H= HI| AfEf(state)oll 2/ & 7t harge_statelkeyword)
g7t MEiXo 2 Aol
(K| 5 3
HHRIZE | L | Ly change_state &5 212 0lM FZSH0] state run(X
0| HEE A, S TiEH0|E2tE 53 710] 2|2t if(state == square)
CHRpE] AX|PFERY return square(x)
= else
return sum(x, y)
}
FP= 212 20| 2Tt Ch | 2 D2 7200 =S MEEA (1) SIS =101 CHoiA 24
SYe 20| LIee 4S8 B, (2) 2E SEHEE RF0, (3) HE|AF0)| gt eHEES

WIS 5 471 A7H61 O0Pe| 22 SISHCH SOUA £22 Pl

S48 m2al0| 73

FP2| Hak2 MAS(Declarative) T2 T2 7[HO 2 35 EI_IE} AO15) m2Jaqale “zop
g AQUXIE ZEZ Hyot= Z20Y 7[HRE, “OEA" &5Y AQUX| Holoh=0|
o= HHS(Imperative) Z2T12HY 7|H0} HIE LE[SH} HEHS D2 a2 C++, Javalt 2
LHS=22 OOPE X|&sk= 07t AEHSE THY HEHZ, +-3H5HO0F oh= THAIS LU2IZOZ XA(S]
HOIGHT, g MO D270z S8 MAIC=20t T2 7S SXARICE 7HE HTML E=
SQLXE OfH H|O|HE 7HMZ AQIX| HEks| Hadch= %2I0] 0[0f| SHFSHTY.
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N gA
Mo mo mjo

2 %%@ | RfHpet é@/ﬁﬁ%% X|@ddk= AZfEtel FE H|WO|CH XfHE 22t

A 2 Azt Ac

for(int value : numbers) { numbers.foreach { e => printin(e) }
System.out.printin(value); //=E= T 20| £ 7ts

numbers foreach printin

(o] ) (o]

@ numbersOi| X £l XALS SiLE JHHCHvalue : numbers) @ numbers0i| S01U= 2= 2AHE

@ S0l 2AFE = (printin(value) ) i (numbers.foreach)

® numbers0il K& f ZXH0l| Chisl D~@ HRIE hEdl(forz) | @ 3HH0I S2(e => printin(e))
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A% FEE numbers2hs ZIAEOIA 22 SILP L0] 31210 S2iok= IS wreEo=
ot TAIS BHGD QUCL BIF ©F TCO| B 28 T B GI0| 2USITA ot
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FPO| FH2 &=l +HZNE U U2t OIESI=S EAot7 | HEM| AXARO| S2leh HE
Hol0f ofet Gf7|X| et S Z|aste 4 U= £ OIEf = H, Q0| ALY 54 St 22
AP LERES T 20 &EAH HRlS ot 1E 4 /USS of0[eith.

ot OOPe| A= XIMEIUE HE[AYE 2HF0MQ] | LH SEf B3} H0{2] 0{=FZ0]
TEHOZ LSHA| Qs TR W HEfHSP QIS HA)0IZZ RXE4 ZHOA Ui
FlOLICH=E O1ES AIHIC.

FP7} 2= el= Hadts ZEk=Ct= FOICh MK HEl(State)= &7 HEUE
Hiet 20| Ciefot HAIZS OF7[GHRIZ, 2F0f Qloh 2| E49| Hals F=2 Hoioh=C| U0
o

Che =
ZEHOIC. BHH FP= YE30| YHES floll HEIS SIS0 Bz Z2 7|52| 73S flok

Ol SEI3H ATEQIOIS TS0 Q01 A0 S| 42 WHe| A= 7S 1Al
oISt Bt Avgiol Kipiet 4+ USS oljsict. FPO| Of2{3t S42 J1E U} FPE $85H=H

FPE X|5t= QI0IS2= SIAZA, 2 ATT} HEXO|CY [# 4= FPS X|ohs Chfst

[

G =3
Haskell Stad o2 i X9
Scala Riito] HSEI Q10{2A Xt} APIS X|2d
ZHH|RIS-SE T2 721 K|
Rust HHR|SHE4E T2 Y X|2
10 Haskell, 1987\ “8t23) T2 7249 109} ZHEE| 0| St 370N YUS7H LEFN, 19904 & HFO|

HHEE, https://www.haskell.org
11 Lisp. 19585 MITS| & HI7IA|7t 11Qteh T2 T2 o104
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33 £y
ol AT S5 9012 24y T 224 K
olure JVM, CLR, RHFATZE ANZI0fM A3l
Common E|AZ HE A0|2 DE ZRO| UHHE J|El 7t

Lisp TR HAK|EH B4E T2 0249 K|e
B|AZ B Qlof
Scheme TR SaE T2 2R Kg
Caml T2 1242 1010} ZH|K[SE Z7t
ocaml NP EERT R
-, OCaml 210{2 7&3H S W= |2
NETZ|U9I3, AHEA T HEOA Al
Erlang g m2 Y X9

HEHQI FP 21017} OfL2t= FPE T &= QUCE 71Z2| OOP 7| A0Sk FP7} 2= TFHE
OF FP 7|S S2{7k= FMOIC}. XHHJAVA) 8HT2 2Tt g5 X|26HH
KHIATEE = AY &5 X7, TOM(Python) BT 1kt &4 SS Xl

FPO| ¥HE TRok U= FAM(OIC

g D22 AMKYE Z2OH0| e WUYS HoL M22 ALLYA, &
SrEeel 2YoZ T2HMS ot YHOIT A SEHZRH NRZXL, =7t
E0iSH, =Tt oZES A= SHO| U= HH, 5% HHAO| OfsHt M=2 —E—%ﬂoﬂ CHiet
H30| ER3P|x ottt ed T2 AS K[Fok= Ty 2107t OFRIIIK| =/RE OIFXl=
Fof oL, 7[E9| HNSE Yy T=Ted 11I131'1f 2 TRotl U= S &= LT 71590
=0 O[3 g Z=7eY0]| Ciet 20| ZO0IKE FAMIE = M 2 HFO0| =L SWRIH0A
U0 SQolE 02t AR 4= UCE

Olet & 3._ ZUo ug2 S0IEAE SSXMYUS H2 e QU=0, ML S =X

= BIZA(Tezos)'?9| 7|6 21047} td D272 % AHEHSE L RA7| [HZOICt,
Ol HIH= 47| Aget HIFF ANO| W IFFE0A 23 JHE0| 28 AIHEP|= Sif, SW
JHEYEEO| 7|27t Y g=l= UM Yt 72I2E2 20t 7| ST

B4 D2 724200 XY B ARHOIM, SI28HE SWIHK WHIZ IR0 CIpNS Hofe 4
QUTE S 2 A0 FHEFEP 20| TR ARHOIL,

12 71Z E2XQ ZHZ 2N HRE St=EX T (hard fork)Q HIHA S HASH ADE HEE(Smart
Contract) ZaiZo|ct. T2 720 Y02 0]ZZ(Michelson)tt 2E(Ocaml)g AHELSIT Q=0 T 0= S-S
o2 S Xjgsic)
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