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Thus, in physics, entropy is associated with the possibility of converting thermal-
energy into mechanical energy. If the entropy does not change during a process,
the process is reversible. If the entropy increases, the available energy decreases.
Statistical mechanics interprets an increase of entropy as a decrease in order or, if we
wish, as a decrease in our knowledge.

The applications and details of entropy in physics are of course much broader than
the examples I have given can illustrate, but I believe that I have indicated its nature
and something of its importance. Let us now consider the quite different purpose and
use of the entropy of communication theory.

In communication theory we consider a message source, such as a writer or

a speaker, which may produce on a given occasion any one of many possibie
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messages. The amount of information conveyed by the message increases as the
amount of uncertainty as to what message actually will be produced becomes
greater. A message which is one out of ten possible messages conveys a smaller
amount of information than a message which is one out of a million possible
messages. The entropy of communication theory is a measure of this uncertainty
and the uncertainty, or entropy, is taken as the measure of the amount of information
conveyed by a message from a source. The more we know about what message
the source will produce, the less uncertainty, the less the entropy, and the less the
information.

We see that the ideas which gave rise to the entropy of physics and the entropy
of communication theory are quite different. One can be fully useful without any
reference at all to the other. Nonetheless, both the entfopy of statistical mechanics
and that of communication theory can be described in terms of uncertainty, in similar
mathematical terms. Can some significant and useful relation be established between
the two different entropies and, indeed, between physics and the mathematical theory

of communication?
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Pl 404,989 288,775 73,622 3.922401 9.171490 2.338234 6,883
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COHERREPOHBTESLZ LIE, 151 MYV OERYFERET b
by ha B —i,2024 55 234 DEFETH D, ZTHIXXLFEF| =Y bur—
DETERPLESRT hu O —ZHYT 5, 7 FHEERITIIND 46
DEFETH DM, BRINFH LB S THEOHSIEIEWKRDOD D XFFITH
D, FRWZIZTY bu =k E<EO T2 LV I MISFRORMR P &
HLLS 9 BEOFERROBHBICEL > TEMITTVDZ LIZ2D,

10. SROFE

ARMIFEREMAOE I R b —2FE L, SRFBEAF 2RV



mE—, EEMEIRTY be—RHETAHETHD., i BAREILR
TAN A TR—=V a3 THY, U—FK - B —REFELRY., BR
BOTY hRE—LEEOTY M v E— R T D L E AN RELGE
TAT 7Ry N ERARL, EEEEBA TR IFET Y b Bk D
2T B,

SE 3k
(1) I.R. Pierce : Symbols, Signals and Noise, Harper & Row (1961) , p23
(2) M & [FEHIEER, EXEMNE (1995), ps5s
(3) FEHJA—: [EHHEm, BRE (1996), p24
(4) | Bz beb— LiITUh L (1994), plo4
(5) ¥ wa (GHEE, BEER) BREHBAM, 27TFEE (1958), pl2l
(6) Y7 v (FHB, THHR) : HFRER/AM, 27 FEE (1958), pl24
(7) #EHAEM : FEE MO ISK=V b e —0FHE BEMIEE 1355 25 (1995)
(8) WHEM: 7o v 7fbickB3REOMD ISK=V b v —FE . BEWRE
513 &5 35 (2000)
(9) & FIEH - B : IBRE (2000), pli
(10) H.G.Wells: A Short History of the World, Collins (1953)
(1) ARES, WEB, I FTAIT R0 [RBRIIES), #E |, XEEKIL,
(2001 4 10 H %), pl85 ,
(12) BJISFI1000 FAD I Ea— 2R3 UHERE XEZRET S, BRSNS,
(1995) p85 ~ 87 -
(13) dEJIERER : BEBLHEEHEEEI AT Ao —v— b, FHRLHE, Vol 38, No
8 (1997) ,
(14) MPFEE, SHEF, ZOR, MELE: KE2a—1XEHEFL LIS,
{EHRALEE Vol.41 No.7, EHILEZ<, (2000) p776
(15) PEAZR, RIFfES, FTEEZE, RS, \BHES, LN Fra v
NERIT D12 D DR B S A7 A, Cyber Ecology, 7 4 A-A—k A —
Ta VR, pl6 :

4!



FEOMOBHEMT L Fu E—EE

% 1

001:/* Wort0l.c R#fILa— FHA */
002:#include <stdioc.h>
003:void main{void)

004:{

005: int i = 0, cent = 0, wordent = O;
006: float ave:

007: char chara, work[100], fnamel[50}, fname2[50]:;
008: FILE * fpl, * fp2, * fp3;

009: printf("filel:");

010: scanf ("%s", fnamel);

011: printf("file2:");

012: scanf ("%s", fname2);

013: fpl = fopen(fnamel, "r"):

014: fp2 = fopen(fname2, "w"):;

015: printf (" (Wort0l.c) \n"}:

Olé: chara = getc(fpl);

017: while(chara != EOF)

018: { :

019: if (65 <= chara && chara <= 90)
020: { .

021: chara = chara + 32;

022: }

023: if (97 <= chara && chara <= 122)
024: {

025: work{i} = chara;

026: i=1+1;

027: }

028: else

029: {

030: if (i == 0)

031: {

032: }

033: else

034: {

035: cent = cent + iy

036: ~ wordcnt = wordcnt + 1;
037: work[i] = '\QO°';

038: i=20;

039: fputs (work, fp2):;

040: fputc('\n', fp2):;

041: }

042: }

043: chara = getc(fpl);

044: }

045: cent = cent + i

046: wordcnt = wordcnt + 1;

047: work[i] = *'\O';

048: fputs (work, f£fp2):;

049: fputc('\n', fp2):;:

050: ave = (float)cent / (float)wordent:
051: printf("%d words %7d characters ave: %8.6f\n"
052: fclose (fpl);

053: fclose (fp2);

054: fp3 = fopen("statis.txt", "w"):
055: fprintf (fp3, "%7d %7d\n", wordcnt, ccnt);
056:}

, wordent, ccnt, ave):



% 2

001:/* Wort03.c MHREfTI>rOE—MN +/
002:#include<stdio.h>

003:#include <string.h>

004 :#include <math.h>

005:void main(void)

006:{

007: char work[100}, trace[l00], * killa,

008: fnamel [50];

009: int n, in cnt = 0, out_cnt = 0, frequency = 0, words, characters;

010: double pera, average, entropy = 0, selfinfo, entropybyte;
011: FILE * fpl, * fp3:

012: printf ("in file 1: "):;

013: scanf ("%s", fnamel):;

014: fpl = fopen(fnamel, "r"):

015: fp3 = fopen("statis.txt", "r");

0l6: fscanf (fp3, "%7d %7d", &words, &characters);

017: average = (float)characters / (float)words;

018: printf (" (Wort03) "); '

019: printf ("%$7d words, %d characters average = %8.6f\n",

020: words, characters, average);
021: killa = fgets(work, 100, f£fpl):

022: strcpy{trace, work);

023: while(killa != NULL)

024: { '

025: in cnt = in_cnt + 1;

026: frequency = frequency + 1;

027: n = strcmp(work, trace):

028: if (n > 0)

029: {

030: proba = (float)frequency / (float)words;
031: selfinfo = log(proba) / log(2.0);:
032: entropy = entropy + proba * selfinfo;
033: out_cnt = out_cnt + 1;

034: frequency = 0;

035: strcpy(trace, work);

036:

037: }

038: killa = fgets(work, 100, fpl):

039: }

040: frequency = frequency + 1;

041: proba = (float)frequency / (float)words:

042: selfinfo = log{proba) / log(2.0);

043: entropy = entropy + proba * selfinfo;

044: entropybyte = entropy / average;

045: printf ("%$8.6f %8.6f %8.6f\n", entropy, average, entropybyte):;
046: out_cnt = out_cnt + 1;

047: '

048: printf ("in %d records, out %d records\n", in_cnt, out_cnt);
049: fclose (fpl);

050: fclose (fp3);

051:}

052:



