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1. &3x mZzody. ATE z JHEA TEXell #QdE Folghd, “Fshz zZzae]w (Literate
programming)” "]\j/‘rh Tg S HEL Eoi-i'%g AUt TEX A 1 =9 7‘4 JEJEH“U st =< WEB
olgh= °d°1§ T3E Z2IRAAYTE WEBS 2 doldl TRX I} w5 4E1’-ﬂ1“‘ Adoj® &eiXl Pascal Z
2O Aol2 o]Fo|A JsUth. FA eI TEXY Zix}ol 71% g Knuth7} 2173F =2 727 9
Mz sfEd gyt o2 Knuth7p 8 22, £3b4 zzgedge] 7|2 wjgo] =& /doelgta &
pis=pRie 3

I believe that the time is ripe for significantly better documentation of programs, and that we can
best achieve this by considering programs to be works of literature. Hence, my title: “Literate
Programming.”

Let us change our traditional attitude to the construction of programs: Instead of imagining that
our main task is to instruct a computer what to do, let us concentrate rather on explaining to
human beings what we want a computer to do.?

t]Eo] Knuth-2 Mathematical Writing o]2h= AolA o3} 22 Ao+ TS dF5ych

Don says that a computer program is a piece of literature. (“I look forward to the day when a
Pulitzer Prize will be given for the best computer program of the year.”)

AR ol a9) F3lolA? oA oldlel 2 AL F7% T

“If you are in the software industry and do not use CWEB but your competitors do, your competitors
will soon overtake you—and you’ll miss out on a lot of fun besides.”

o] Z2Ie TEXF 44 Bol A8EE Zae ddo] Fo) shidl ¢ =z adY ol7t 2H CUEBY
AolE 4hs] 93 A4 e ZEaAYYT) o ZeIHL CUEBS /o] BAL Fa wEold =
Eagoleh =23 4RE £ ge BYUT AAole el tit YA Sl gt U]
B FA71% dhgTh AR U FvEe dueEe 7R Ao/E Pk E§ of IS CUEB
zzaewo] Auht AR YT FEHE AT S AL a7he] A% A ol7= Fhch

! http://faq.ktug.or.kr/faq/LiterateProgramming
2 http://www.literateprogramming.com
3 http://www-cs-faculty.stanford.edu/ knuth/cweb.html
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2. wWd FA. AFY Z=zaddzid 3 42 72 I {3 Jon Bentley7} A<€3 “Programming
Pearls” o|& Ao] QlFUrtt. o] Ao F WA AP Q<&
At Ahal Algorithms ©]gt A& Z2HE AUt} Jond o714 A7FA] Ao BAE AABR=H, o774+
I Al 7HERE F HA] ZAIQ wde] A B3 FAE CWEBS o84 3 EAFUL A= o3
Z5Uth

“Z7]7Fn ol A viEE fE oz kg 37 o] el

& SW, n =238, i=32% Fo|H3 o}, M| abedefgh= defghabeZ WAL I Azst] mMe =+
WS il 20 Az iE QA el AL, U A n—i7fe] daEE 9Fo R it 7 thaoll, 94l
ool Ao - i7le] dasS Foll 2ole HYuUTh o] W2 il vEe] dase AR 5 9=
A F27h B, 9] gho] Aok, wie] a7t dsitks 9ol AUtk A RS dofshe
Yo A d 5 gle Yol dd 1719 das dFo R IHolF sk IS 7L, o] FrE W
TEshs AUt o] WL wRels e ARt AgAZre] YR dojrks ©e] syt

el HaTe A T ARSI n ol HlEske Ad AT ol&dlA slE & 5 AFuE S,
o] TAloll= At F1ke] Ak ARRFo] el o] Al A & FAlsH 8,

HUth =28, ol2lg Aok A ofel A EAIE shasted, siE
o] Al A Al 7k wi-¢ FHER daES ANGUTE o7INE I AIZHA A4k daElgs
ool 31, @) WAL
o) zzage] AAAY PrE T 2t
#include <stdio.h>
#include <stdlib.h> /x atoi() */
(2% HERES 4)
(Al 7}A] Vector rotation €1 E]& 3)
main (argce, argu)
int argc;
char xargv|];

rlo dfy

O

int 7, n, d, which;

char xvector; /x ZEIWA ARSE= LAY aEdU} «/
( Command line parameter 2% 14);

(L2 i A B 2713} 15);

(Folx FarelE A 16);

free(vector);

return 0;
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3. Juggling 4wlE. Jono] 2% Al 4] FuelE F AWAL A2Y FuelZole Belt Py
. A o[0]o] She AeE Qsle] 2 e2 AU TATA ofif s o012, 2f2iE ofi] % HALT. ol
§71% 2 A2 tfald mod n QU ATID. olf 54 o]Fo] REe} a2} 317) W)
Utk ojeie Aoz A% U85S $7107} 209X A4 £ A57) T4, 209 A o] afi
N G Aol = §2 Dol 9L, QA AR B4 o] e AT 0T $2 AAE 712 o714
o] HRE o714 WEUT: i7} 3012 nol 1220, ol AW T §71 BAL ol TR geu,

P
(2 [ [2] [ ]3]

| [ [a] [ ]

5 Y BE UAE) AEHA Yskod o1 NROE A s} 2E HBE AYUT oY Hom
BE 945e 2 W7 ALt
(M 7}A] Vector rotation YI1E]& 3) =
void juggling (x,n, rotdist)
char xx; /x ME x/
int n; /x wjge] =7
int rotdist; [x TANA] o STt «/

int i, 5, k, t;
int cycles; /* rotdist &} no] HFIe, S, F2o] 3
cycles = ged (rotdist,n);
for (i =0; i < cycles; ZH) {
t=zfil;  /x AF D25 YA F2l FUT +/
J =1
(A="s A¥stet 5)
zlfl =t /x QA AT A g g Rl Fe s HUo «/

et

T x/

e AAES A HEAR: 9, 13.
© O AN AMSEUTE 2.

4. T jugglinge HW, rotdist I no] HW Fokp WF FxE T, o] 749 Jd FrE d
tj=toll A= ‘o] 3| O E oF7|E permutation 1*4 cosets®] g2kl Frh 2. 7 EAA UE&R’“HD}
aF gobrAle. F Y Jo FE Foketle # delXl #FEEY 0‘737’“ O]ﬁéﬂ’\ﬂ"/}-
(423 NEZEEE 4) =
int gcd(int 4, int j)
{
while (i # j) {
if (i >j) i—=7j;
else j —=1;
}

return ¢;

oS APERE AEAS: 7, 8, 12.
o] Z=L th AMA AMSHUL: 2.
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2ol PS4 mod n I4ke ASWA AZFshe PHE thew

/* mod n A2 FH3Ic}«/
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6. Block swap ¢¥2lE. F WAZ A¥E dae]52 Block swap Ealg]Eolzt W AUTE Foi3 uj
de] el #Aet BAE e AlZelA HH, sjde IAske BAe T E¥or A9 md ayolA
£ 29} B9 yo] AAE vpHro] Ml ya® Bt FA LT o] 2 ATl AXE AN B«
£ abeel FL, £ y defgholl gt

Aol Ao 88 9 Z77F £8 yo I7|Hoh Atk 7T (RFeF 29 2717 B 3, a9ty
£ uHrolA At aweiuch) ZE|lauA yE oAl TS B g3t g 2 e, y8 3717 29
a7z1e} 25 Fuch. oluf 29} y, o AAE v, A2 2y yeyxZt BUTH o] Aol H I, 29
AAE Fo4A BAE AEAPS W) AA7F Bk 5, 27t HFH2E dike BE2 yya A, yeyin 7t
Haoy, $el oAl zoll thet AAE 1131, A yyS gy E AFEET JSshd guh

o714 @7 WElE & AX31 AU ehte? 22F5Uh yys gy 2 AR A 27t AS 5l
Azt YA ays yr 2 v A9 £2ok FAFUch S FAVE AAA A4S 23 vk 2yt
ol Aefo] WS F /e B R oA T £ A& vA siASRL A o] WS Block
swap ¥ale]E olgfal B2 FHuth

7. BAS AR A% BA WA AL FUFEE PATh QO BAS @3 HE, WG 1))
AZTFE 5 A he] A4E ulRe] Folok & A7 A% WAL oleidt A S WE suapolen
A
(83 HEHFHESF 4) +=

void swap(char xs,char x*t)

{

char temp;
temp = xs;
xS = *t;

*t = temp;

}

8. T2o% 99 swap FTE o] & 277t 2o T B8-S vl E 3 blkswap S TS0 RASUT o
£ o, wl¥ v7} abede fgh DQull, blkswap (v,3,5)= W 2] 37] abe2} A2 59 XK E 37 fghS ulo]

e viES fghdeabc® YT
(BRI ABES 4) 4=
void blkswap (v, n,t)
char xv;
int n, t;
{
while (—n > 0)
swap (v +n,v+t+ n);
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9. Block swap €¢18&S 5t block. swapmg @'5,\——‘: Qo] A2 A7 A (recursive) T2 FHAH UL
o] I AN stetrEE -é 2 et ve FE7F JdetaA} she 9k vl ES UERAL, n Wi v
9] A7), d+ I AstA} sk P40 A= vEREUT
(Ml 7FA] Vector rotation &318]& 3) +=
void block_swaping (v, n, rotdist)
char *v; [* LA Wi «/
int n; /x wldel 27] «/
int rotdist; /*x B ABFLA} S= Y42 A x/

int ¢, j;

(8 274 10);

1 = rotdist; /x £8 x-/] 7] x/

j =mn — rotdist; /x 58 y9 27_7] * /

if i>j){ /x I7}y1‘ir/}ﬁ 37 vE w2 Uyt x/
blkswap(v,j, )a />|< xl“’]’ ye J—‘—ﬂs}a’ */
block_swaping (v + j,4,i — j); /* .3 5 233t «/

}else {  /x yZbaBTt E A% yE gy = UL +/
blkswap (v,1,7); /x x%} y. & W3} */
block_swaping (v,j,i); [+ y.2 yE WSl «/

}

}

10. ¢ block_swapingS AF T 0|22 HWIEA] =8 }_ﬁ% Z}A ok ShT). o] do] AL p3b g7t
ZAY do] Zre] 091 A7t vz amjgduth & o] F ALL AL E mjdY WA 3= AUt
(F5 27 10) =
f (rotdist = n V rotdist = 0)
return;

o] TEt Tk AN ARFCE 9.
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11. Reversal &78]&. 9o F dug|EL o|3|a}7]ol tha o]ES WHo] QsUrh AZHE Ay 2
dag]E2 Yire hdstaA® @EE 71et WU opubE RS AAIH ¢ PO}"’ MR R ‘4‘4
—rxﬂ‘:‘— oAl Bl HH, wiE oy E yor 2 WSehs AUt WA, 272 28] Jeo® F wjdeleal FAIth
A& 59 27} abedBHA, a2 deba7} HUth I8 Reversal €118]52 o237} o] APt

xy — 'y — 'y — yx

WA 0% qeoR AL, 1 AN yE EoR T, TRV 1 AR UL a7y g EoR Sl y
g g 5 dFUth F, (@) =2 o), (xy)" =y 2" O|BE, (27y")" = yz YUtk
12, 3 reversew T3 WG] YRES JLo® WIEE ?:’”?3‘4‘3]' AL S, reverse(v,2,5)+= g
voll A 2*11 olalael 4 HE] 51 Qulae] YariAE Aoz vksUch
(A2 ANFUE 1) 1=
void reverse (v, s,t)
char xv; /x AN */
int s/ MR SR BRle) AR 9+
int ¢; [+ W3R SR B3] Z 9% «/

{
while (s < 1)
swap(v -+ (), v+ (t—));

13. Reversal &a18]&S 733 SH= reversal 2 reverse T4E o]83)A] v]-¢- 7Hds] LHFH L]

(Al 7FA] Vector rotation € E|& 3) +
void reversal(char v, int n,int rotdzst)

{

reverse (v, 0, rotdist — 1); /x 5 I x/
reverse (v, rotdist,n — 1); /x yB AFE «/
reverse(v,0,n — 1); /* 2"y" S G x/
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o2

8 HAE =278 A

[k

14. HAE 2209 Q9. AR AR AN SREL HASS: ZRIUe BEel ¥AY. =
El‘?ﬂ% Ut 2ol Adgyrt
myhome’, vrotate 1 8 5

abcdefgh
fghabcde

myhomey, vrotate 2 26 13
abcdefghijklmnopgrstuvwxyz
nopqrstuvwxyzabcdefghijklm

myhome’, vrotate 3 10 3

abcdefghij

defghijabc
W AS AR 1+ A= daEsS UepdUth 2+ Block swap ¢a18]5=, 32 Reversal ¢a18]53 Ve
. %mwou}$°ﬂg4£DWV’Wﬂ“?B?Mfﬂﬁ%%P€4ﬁ¢dWﬂ o] T2 AL e
HAE mzasionn AR uelEe A4 AF RE sl A8 A0, d Aeld ba 4%
RRe g

#define JUGGLING 1
#define BLOCK_SWAPING 2
#define REVERSAL 3

{ Command line parameter 2% 14) =
if (arge #£4) {
forintf (stderr, "usage: vrotate algo# n d\nalgo#:\n"
"\t1: Juggling\n\t2: Block swaping\n\t3: Reversal\n");
exit(1);
}
which = atoi (x++argu);
n = atoi (x++argv);
d = atoi(x++argv);
o] =L T AldA ARHYTE: 2.

15. wjde) 7= ¥Hd s P T4 AL, ML das Gl ot H At wjde] 7] e
A},
(42 i A o 2718} 15) =
if ((vector = (char x) calloc(sizeof (char),n)) = A) {
forintf (stderr, "not_ enough, memory.\n");
exit (2);
}

for (1 =0; i <mn; i++)
vector[i]| = a’ +1;
o] == thy AldA ARHYTE: 2.
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16.  FolX darelEs Ay Ao HA A" s 4t
3o} AE FAFLIT
(o1 FueZ 4 16)
printf ("%s\n", vector);
if (which = JUGGLING)
Juggling (vector ,n, d);
else if (which = BLOCK_SWAPING)
block_swaping (vector,n, d);
else if (which = REVERSAL)
reversal (vector,n, d);
printf ("%s\n", vector);
o] T vk Aol AU 2.



10 A VROTATE  §17

17.  Aql.

X
arge: 2, 14.
argv: 2, 14.
ator: 2, 14.
blkswap: 8, 9.

block_swaping: 9, 10, 16.
BLOCK_SWAPING: 14, 16.
calloc: 15.

cycles: 3.

d: 2.

erit: 14, 15.

forintf: 14, 15.

free: 2.

ged: 3, 4.
i 2,3, 4
J 3,4, 9.
Jjuggling: 3, 4, 16.
JUGGLING: 14, 16.

9.

k: 3.

main: 2.

n: 2, 3,8, 9, 13.
printf: 16.

reversal: 13, 16.
REVERSAL: 14, 16.
reverse: 12, 13.
rotdist: 3, 4, 5, 9, 10, 13.
s 7, 12.

stderr: 14, 15.
swap: 7, 8, 12.
t: 3, 7, 8 12.
temp: 7.

v 8, 9, 12, 13.
vector: 2, 15, 16.
which: 2, 14, 16.
T 3.
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Al 7FA] Vector rotation €318]& 3,9, 13) ©he AAe|A AL 2.
2H i 84 2 2718) 15) ok AldellA AT 2.

FE Agslel 5) ke AdeA ARgEULE 3.

Z7 10) o AelA AU 9.

A duE)E A 16) e AMN AREULE 2.

Sk MEZEE 4,7,8,12) ok AMoA ARggUch 2.

ommand line parameter A7 14) the AMolA AAgRUTE: 2.
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