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1. Introduction. FHFEH ZZIHHZA TpXel| F4QE Folgid, “Bshd 2|9 (Literate pro-
gramming)”! °ojghs Zg o WEL SojuS AdUnh TEX 9 23h 22 e o] 3t =<l WEBo|2R=
doj2 7EE Z2IAAUTh WEB-S 23 QojQl TEXH w58 =29 doj& &eiX] Pascal Z2 1244
A2 o]FofA Jsuch F3Hy Zrae- TEXe A Ato]7|% §F Knuth7b AgeE 2721 21
L dUth. o2 Knuth7} 8F @2, #3hd =2 7ei9e] 7|2 wj7o] =& Adelsta & 4 5t

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.?

tlEo] Knuth-2 Mathematical Writing ©|2lR= Ao A o3} -2 A n)de= T A5yt

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 29 F3o|A? oAt st B HL th F/= Fek

“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] Z2IRE TEX} /M Bl AMgsle Zeaed dof Fo) shiel ¢ Zeaey dloj7l 239 CUEB
Ao1E 27437] 915 A4E ek TRk o] Z2IRE CEBS] 47j0] BHE T whEold mg
agole, meade] YRS B4 4 AYULE AW P Fue BuES TR ol = Gtk
w o] meIde cuEB ZE1eiWe] Auith Angla FEHE A7} sk AL a7 A8 2 ol

it

L «rrst zeae9” olgtae 3t} (http://faq.ktug.or.kr/faq/TeX#s-2)
2 http://www.literateprogramming.com
3 http://www-cs-faculty.stanford.edu/ knuth/cweb.html
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2. Vector rotation. ZAFE ZZIwzbd 3 A2 71X QS W3t Jon Bentley 7} A1&3 “Program-
ming Pearls” o2 Ao] g3tk o] Mgl % WAl AL AEA dvelEe] FRAT 1 FualZ AU
SulE w3 Ahal Algorithms o2 A5 AHYUTE Jong 7|4 AI7FA] Aw| Q= FAIE AAsk=t],
A7IM+ I AN 7RIS F AR A wEe] A #HsE ZAE CWEBES o84 s EASsUT BA=
e s} 24T,

“Z717FnQl YA vlEE dE o iug 37 ols olel”

& 59, n =238, i=32% Fo|HS ulf, M|Q abedefgh= defghabeZ WP A7t B7st] Me =+
WS Wl 20 A iAE A Bl AL, U A n—i7je] daEE 9Fe R it £ taoll, 94l
ol Ao ™ 7Y fdasS Foll 2ole P AUTh o] W2 il g dase AR 5+ 9=
UA] Bzt B3, 9] ol Aok, wme] Ju7t deitke 9] Jgynh. JeiA miEeE dofsie
Hor A7 4 e el da 1749 faE 9% o Aol sk dE TFEsk, o] IE i
TEsks AUt o] W2 vReE oA, AgATte] WE ZojXnke ©aje] ssuth

PR HaTe AN T ARSI n ool vtk A AT ol&diA siE & 5 AFuM S,

o) BAIE AT B2l A Aol gt o] Ak AL & FAEA FAR,
O(n) A7, O(1) 371 22

Z Atk =8, ol8d Al A oA EAIE si2sted, si2 W
= o] wAll theliA Al 7HA wie- FREE daElEe AXFUSE o7IMe I AI7HA A4S daElge
ot i, 2@ HASUTH
o] Z2 e AAAQ PRE T 2otk
#include <stdio.h>
#include <stdlib.h> [ atoi() */
(Bee HHTEE 4)
(Ml 7FA] Vector rotation ¥318]& 3)
int main(int argc, char xargu[])
{
int i, n, d, which;
char xvector;

{ Command line parameter A% 13);
(G2 W A8 9 2713} 14);
(o130 darels Ad 15);
free(vector);

return 0;
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3. Juggling Algorithm. Jono] 27§ Al 7FA] &ags 5 AWUAE A= dagsolst Be= U
Utk HA z0]ol A& d4E 49 ¥R FUYUSE 2 YA zfilE 202, 22 2[i] 2 FHAUTH
ol &7 BE <dlzo] thsiA modn A4S AL olf= A olFe] BEE A4kt AT AV

FYUTE ol Aor AL dA5S K71t #[0]91X9 H4E &2 A9 2ASH, #[0]9] das
olu] zfi]ollAl FASY] Wil & &4 387t i, Al A Fh tol] e Y2E 20]E &2 AR &
7131 9714 o] S 7|4 HEFUTE 7} 30]al no] 124w, ol AW g2 §7]= P2 ok 1€}
25yt

N e e
(ol [ [l [ [3] [ [4] [ ]

9 oA BE daEo] o]FHA ke, 2[1]& AR a4 A9t 22 AHS AXUTH o]d Aow
BE Y455 §4 W7 AL
(Al 7FA] Vector rotation €12]& 3) =
void juggling (z,n, rotdist)
char *x; /x ME x/
int n; /x AjEel 7] x/
int rotdist; [« ZAA o] SNLICE #/

int i, j, k, t;
int cycles; /% rotdist &} no] HFFy, S, T 34 «/
cycles = ged(rotdist,n);
for (i =0; i < cycles; i++) {

t = z[i]; [x AF DAE DA Frl FUTE #/

J =1

for (55 ) {

k = (j + rotdist) % n; /* mod n ALk F s}/

if (k=1)
break;
z[j] = =[k);
J=k;
}
slil =t [x QA AR B2l Fe WD) W FHoR KT} 4/

}
}

See also sections 8 and 12.

This code is used in section 2.

4. F% jugglingS B, roudist I nd] A T WE FEE =y, o Fro Ay FUHLE A
81l Al o] A0 op)H permutation 152 cosets?] 5Eka FThL. T wolx] WL
T GolRAL. T o) Hu) FHRE FoLTE & Gl fFelme] duelEe ol8PSTh

(B2d ARSEE 4) =

int ged(int ¢, int j)

—~

while (i # j) {
if (Z>]) 1 —=7;
else j —=1;
¥
return ¢;
}
See also sections 6, 7, and 11.

This code is used in section 2.
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5. Block swap Algorithm. T WAZ A¥E d18]&L Block swap &1g|Zo|gt s AUt Fo1A
v o] 3ol AS FAE thE AlZelA EY, widS sk wAle T BYor 4" wiE ayolA
B 09} 9 o] AT ol M yo= WEE BAS SATUIL. o] 2 Aol ANT BAANN B 4
£ abeol AFslar, £8 y= defghol sFTTh

A4ve] o4k B2 0] 2717k 2R yo) Solnch o AR (et o8] 2717} o STk, a9y
2 WrolN AZs aueUth) deluA yE oAl S8 28y g2 e, g0 2717} 29
3719} 255 it o 19}y, o AAXE v, A2 ayy,2 vy 7t FUTE o] Aol Halvd, 29
A Fold BAZ AARS wel AXF DUk Z, Pelt AZHOR A RES e, st
oo, ek ofAl zol tet AAE 113, YoiA S = BHEE T QESHE Fc,

o714 A7 wEE & 2A3 AR odue? a25Uth gy yiy- 2 AHEE BAE 27 A5 Sl
Askadt B 1y B gr S BAlS Bgo AGUL = A ATA A4S 2 gtk Bt
ojAY ] wde F 7N B oA F £ HAE v AT 314 o] WS Block
swap ¢alg|E olgtal Haut Fuch

6. A% 2A4HA AT FA WA FES FHlSkES ATE ko ZAE st Hd, wid Yo
NETE F AU A48 wlpe] Folof & A7 A% BAI oleld e S F4E swapolelL
Al
(28 MERHES 4) +=

void swap(char xs,char x*t)

{

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

*t = temp;

}

7. TRoE 9 swap FTE &SN AN 2 F B
£ 59, ¥l v7} abedefgh B, blkswap (v,3,5)+= W Lo
dee] wEE fghdeabcE VR TH
(29 AHTEE 4) 4=
void blkswap (v, n,t)
char xv;
int n, t;

gL e = blkswapg o] RAF U
37) abe$} Q€2 5 XRE 370 fghT WO

{
while (—n > 0)
swap (v +n,v+t+ n);
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8. Block swap € 8|ES TS block_swaping T+ H AHUZE AAZ (recursive) T2 FAFH YT
o] T AZNY s HE Fo R sk, ve $EI7F F-skAt she dAH wide e, nd wlE v
9] A7), d& A} sk 94l A= vERUTH
(M 7FA] Vector rotation &3l8]E 3) +=
void block_swaping (v, n, rotdist)
char *v; [* LA Wi «/
int n; /x el 27] «/
int rotdist; [*x AR} = P4 AG x/

int i, j;

(T8 27 9);

1 = rotdist; /x 58 x-/] a7 x/

j =mn — rotdist; /x 28 y9 27_7] * /

if (i>7){ /* 27byHo 2 49 28 na, 2 vheyth «/
blkswap (v, j,1); /x o3 y& @3} «/
block_swaping (v + j,i,7 — j); /* .3 55 2esket «/

}else {  /x yZb ot 2 A% yE gy 2 Utk «/
blkswap(v,i,j); /* &} Yrs 2slet */
block_swaping (v, j,1); /x y. 2y 5 nEskEr «/

}

9. T block- swapmgb AATT o|BE QiEA] T8 24 7HACF Utk o] &Y A= nd d7}
é‘ﬂlﬁr dA Frol 091 A7t vz augUct. & o] F A9t 3AE s e Y HaHA o= Ae-duth

(T8 27 9) =
f (rotdist = n V rotdist = 0)
return;

This code is used in section 8.
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10. Reversal algorithm. 9Fo] T dwe]EL o|3817]o] tha o#& We] YALUTH AZHE g 2
AE]ELe YRt ZldeldA s Zoz Z|ukst vpHelUTh ojupy 2o XAy “ofsl” AT mEUch
'\'u_‘x'“% V/}/\] ;81-04'3]1 E.Eﬂ, HHOE:] ij»g— ya:E lﬂ:_%]_‘_‘—_-_ 3—]\0‘:]1/]]-4_ 1‘jjx1, mr% 339] 031_{':_2_; % HHOE:IO]E}—_T’_ ‘;}/\]q'
A& 5] 27} abedBbA, a™L deba7b UTH 13 WH Reversal ¢ 8|&S oS3} 7o) AP ch

Ty — .%'Ty —_— {L’TyT — YT

WA g2 Jeo® 3k, 1 ATolA yE JeoR 3, iR E 1 AFE U o7y’ deo g s gy

X Ol,ﬂ7 (CCy)T — yT‘TT‘ O]EE, (zryr)r _ yzot]qq_

ne
filo
-
32 ¢
zy
L
T
I
5,
I

oz e deQUrt) o & 59, reverse(v,2,5)+= WG

11. 3 reverse= FolR wjde] 9RES o Tl
5 | 20] a7HAE deor wHrYrh

voll A 29 QlElxro] 94 HE] 5W <lE
(283 ANBERHEE 4) 4=
void reverse(v, s, t)

char xv; /+ vl x/
int s; [+ BHEIAL sk B AR 914] «/
int ; [+ MPLIA} = BEo] 2 9% «/

{

while (s < t)
swap (o + (s14), v + (t-));

12. Reversal &18)ZS T3} T4 reversal 2 reverse T4E o] 24 vl 7k FEF YT
(Al 7}A] Vector rotation Y18]& 3) +=
void reversal(char xv,int n,int rotdist)

{

reverse (v, 0, rotdist — 1); /x 5 I x/
reverse (v, rotdist,n — 1); /x yB A «/
reverse(v,0,n — 1); /* 2"y" S A «/
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13. Running the program. X274 A45E N7HK] d12E5S HAES = 2338 vso] BATH
T2 o) o] Ayt

myhome), vrotate 1 8 5

Wl AL 2xt 1= AFY duyE&E vebdUr} 2= Block swap 41182, 32 Reversal €128]&S e
Wuch TR A2 82 wjd] F7)olal, uiA|e} 1A} 5= AT Y4 ALYPUrh o] ZEIHL st
HAE zrIfogy T3S duesy B4 &5 ofFfE dofelr] A Aoz, oy Azl tist 43

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

(Command line parameter 273 13) =
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++argv);
n = atoi (x++argu);
d = atoi(x++argv);

This code is used in section 2.

14. W] I7]= BEY U4E HE
PRI
(L2 i A B 2718} 14) =
if ((vector = (char x) calloc(sizeof (char),n)) = A) {
forintf (stderr, "not enough memory.\n");
exit(2);
}
for (i =0; i <n; i++)
vector[i] = *a’ +1;

of

4 s, W) Aat Sohi o RH ALl Wde 27] B

This code is used in section 2.

15, Folzl Qmelzg AFs ol WA 44H AL FEsT, Fues A% Fo WAR v
so] A2 g,
(FoAX daelE A3 15) =
printf ("%hs\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
)
1%

This code is used in section 2.
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16. Index.

arge: 2, 13.
argv: 2, 13.
ator: 2, 13.
blkswap: 7, 8.

block_swaping: 8, 9, 15.
BLOCK_SWAPING: 13, 15.

calloc: 14.
cycles: 3.

d: 2.

erit: 13, 14.

forintf: 13, 14.
free: 2

ged: 3, 4.
v 2,3, 4,8
Ji 3,4, 8

Jjuggling: 3, 4, 15.
JUGGLING: 13, 15.

k: 3.

main: 2.

n: 2,3, 7, 8, 12.
printf: 15.

reversal: 12, 15.

REVERSAL: 13, 15.

reverse: 11, 12.

rotdist: 3, 4, 8, 9, 12.

s: 6, 11.

stderr: 13, 14.
swap: 6, 7, 11.
t: 3,6, 7, 1L
temp: 6.

v 7,8, 11, 12.
vector: 2, 14, 15.
which: 2, 13, 15.
x: 3.

VROTATE

§16
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A g A D 2713} 14)  Used in section 2.
Zg z4 9)  Used in section 8.

oz darelE A9 15> Used in section 2.

.9.?_]’ Aiﬁ—?%% 4,6, 7, 11> Used in section 2.

M| 7FA] Vector rotation &18]F& 3,8,12)  Used in section 2.

ommand line parameter 247 13)  Used in section 2.

NAMES OF THE SECTIONS

9
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