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Abstract

It is very important to measure the similarity between nouns in the natural
language processing, because many natural language processing systems need to
measure the similarity between nouns essentially. For example, the example based
method needs to measure the similarity between instances, and the core process
of it is to measure the similarity between nouns. Furthermore, if we can measure
the similarity between nouns, we can construct a thesaurus automatically. This
means that we can use the similarity between nouns instead of thesaurus in the
system using the thesaurus. Therefore, the measurement of the similarity between
nouns is an important technology of the natural language processing.

Generally, the similarity between nouns is measured by a thesaurus. A thesaurus
is sorted a word by the purpose. General thesaurus describes super-subrelation of
words, and has hierarchical structure, that is tree structure. By the hierarchy, we
can measure the semantic the similarity of two

words. However, a thesaurus has a not registed word (an unknown word). Thus,
we cannot measure the the similarity between nouns if the noun is unknown word.
To overcome the problem, the method to measure the similarity between nouns
by using the corpus is proposed. A Corpous is a lot of electronic document data.
When a corpus is used, a word is transformed into a vector by using the cooc-
currence frequency with base words. Then, the the similarity between nouns is
measured. The base words is the set of words that is corresponding to the base
vector when a word is transformed into a vector. However, the use of corpus has
a big problem that is the sparseness problem. We cannot measure the proper the
similarity between nouns if the frequency of the noun is low.

To overcome above problems, I propose the method to use Web search engine
to measures the the similarity between nouns. The Web document is huge, so
unknown word problem does not happen. So, we can measure the the similarity
better. Let’s consider transforming the word ”a” into a vector. First, the set of
base words b1, b2::-bn, which is suited for the Web,

is selected. Next, we give the query "a bi” to the Web search engine, and get
the frequency fi that is the number of pages in which words ”a” and ”bi” appear.
We normalize (fl, f2--fn) to make the feature vector of the word ”a”. If the word
can be expressed with a vector, it is possible to measure the similarity between
any words.

I conduct three experiments using my proposed method;

1) the word sense disambiguation,

2) the word clustering,

3) measurement of unknown word.

The word sense disambiguation is a task to judge the sense of ambiguous word. I



use my proposed method when I measure the the similarity between an unknown
noun and a noun. The result of this experiment showed that my method is useful,
because the precision of this task was improved. The word clustering is a task
to divide words into some groups according to the sense the similarity. If the
clustering task works well, it means that the measure of the the similarity is
excellent. In the experiments, I selected 25 words at random, and conducted the
clustering of these words. I used my method to measure the the similarity between
nouns. At same time, I evaluate the used base words in this experiment. To do it,
I compared the base words selected from newspaper articles with the base words
selected from the Web documents. As the result, it is shown that the base words
selected from the Web documents is better. However, I could not get the correct
clusters in this experiment. Thus, my method is not effective for usual words. The
third experiment was conducted as follows. First, I selected an unknown word.
Next, I selected two words similar to that unknown word. I named these two
words as A-group. Next, I selected two words whose meaning is a little different
from the unknown word. I named these two words as B-group. Last, I measured
the the similarity between the unknown word and each 4

words. If the two similarest words are in A-group, I evaluate this test as

success. This experiment was conducted for 30 unknown words. The number of
success was 11. In the random choice, the average number of success is 5.

These experiments showed that my method is effective for the the similarity
between an unknown noun and a noun, but not for the the similarity between
general nouns. I guess two reasons. First is that the base words were selected from
newspaper articles. Also used the base words selected from the Web documents
in the

experiment. However, the quantity of the used Web documents is small. That
is the second reason. In above experiments, the number of base words is fixed 100.
In additional experiment, I change the number of base words, and conducted the
clustering and measurement of unknown word again. The precision was changed.
I think that the number of base words is an essential factor. If we can find the
best number of base words, the precision will be improved more. In future, I will
investigate the method to make the base words and to find the number of basis
words.
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T 8A 7O5LY—XYX b

//MEB F— by Tk ENDEFL

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

#define LINESIZE 256
#define WORDSIZE 100

void quit(char *);

int main(int argc, char *argv[])
{
FILE *f1;
char buf [LINESIZE],wordl [WORDSIZE] ,word2[WORDSIZE] ,word3[WORDSIZE],str[LINESIZE],:
int r,counter,flag,i,j,k,1,flagh,flagh2;
counter=flagh=flagh2=1=0;
strcpy(str,"");
i=j=1=0;
if (argc !'= 2)quit("5|EAE ) prog datafile");
if ((f1 = fopen(argv[1],"r")) == NULL)quit(" 7 7 4 VHFIT Z2vn);

/ /A BRBR G5
while(fgets(buf ,LINESIZE,f1) != NULL){
i=j=k=1=0;
strcpy (hantei,"") ;
strcpy(copy,"");

strcpy(copy2,"");
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flagh2=0;
while(buf [i] !="\0’){
//IAVA R 2 ) 7 b DERS & IR
[1177777777777770171177777777777777777777777717777777777777717117711777
hantei [k]=buf [(i];
if (k>0) copy[k-1]=hantei [k];

if (k==7)

{

hantei[8]=’\0’;
copy[7]1="\0";

if (strcmp(hantei, "<script>")==0)
{
flagh=1;

}

if (strcmp (hantei,"</script")==0)
{

flagh=0;

}

strcpy(copy2,"") ;

strcpy (copy2, copy) ;
strcpy(hantei,"");

strcpy (hantei, copy) ;
strcpy(copy,"");
for(1=1;1<7;1++)copy[1-1]=copy2[1];

copy[7]="\0";

k

6,

HITITTILLTTTT70700000070070707777777777771777777777177117771171177717177
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[/<>TL L HNTWDERS & Bl
[111177077717777777777707777777777077777777777777777771777777711777777177
if (buf [i]=="<")flag=1;

if (flag==0 && flagh==0 )

{

str[jl=buf[i];

j++;

}
if (buf [i]==’>’)flag=0;

i+

k++;

LITTTTTTTTTT 777770 000007707777777771007711177777777777177177771771711117
}

str(jl="\0’;

printf("%s\n",str);

}

if((r = fclose(f1))== -1 quit("7 7 A LAFA Lz ),
}

void quit(char *s)

{
puts(s); exit(1);
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//WEB 7 — 7 7 b X ED A % it

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <ctype.h>
#define LINESIZE 300
#define WORDSIZE 100
#define HANTEISIZE 20

void quit(char *);

int main(int argc, char *argv[])

{

FILE *£f1;

char buf[LINESIZE],wordl [WORDSIZE] ,word2[WORDSIZE] ,word3[WORDSIZE],str [LINESIZE],:

int r,counter,flag,i,j,k,1,m,n,flagh,flagh2,flagh3;
counter=flagh=flagh2=flagh3=1=0;

strcpy(str,"");

i=j=1=m=n=0;

if (arge != 2)quit ("G|EA%E ) prog datafile");

if ((f1 = fopen(argv([1],"r")) == NULL)quit ("7 7 4 VORI & \av);

/ /LB
while(fgets(buf,LINESIZE,f1) != NULL){

i=j=k=1=m=n=0;
strcpy(hantei,"");
strcpy(copy,"");
strcpy(copy2,"");
strcpy(hantei2,"");
strcpy (hozon,"") ;
strcpy(hozon2,"");
strcpy(url,"http://");
flagh2=0;
if ((strstr(buf,". ")!=NULL) || (strstr(buf,", ")!=NULL)) flagh2=1;
//strstr:buf A2, ', P BHoltLlE,ZT
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while(buf [i]!'="\0"){

/1< >TL L bRTW S EG « HlBR
LITTIIIIIITITIIIITTE00 7177800777 0717077007770707077711777771711171777117
if (buf [i]=="<’)flag=1;
if (flag==0 &% flagh2==1 )
{

if (isspace(buf[i])==0)

{

str[jl=buf[i];

/1. HRIZHUAT
111777777777 7777777777777777777111117777

hantei2[m]=buf[i];

if (m>0) copy2[m-1]=hantei2[m];
if (m==1)
{

hantei2[2]="\0’;
copy2[1]="\0";

if (strcmp(hantei2,". ")==0)
{

j++;
str[jl=’"\n’;
}
strcpy(hozon2,"");
strcpy (hozon2,copy?2) ;
strcpy (hantei2,"");
strcpy (hantei2, copy2) ;
strcpy (copy2,"") ;
for(n=1;n<2;n++)copy[n-1]=hozon2(n];
copy2[1]="\0";

:O;
o+
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m++;

?

}
LITTITIIIIT1000070771077717711177717171117777

}
if (buf [i1==">’)flag=0;

II111777770007777771777777777710777071777777117777771777777777711177717777
i++;

}
str(jl="\0’;
if (str[j-1]==’\n’)str[j-1]1="\07;

if (stremp(str,"\0") !1=0)
{

printf ("%s\n",str);
}

counter++;

}

if ((r = fclose(f1))== -Dquit("7 7 A VB LNL\w");
}

void quit(char #*s)

{

puts(s); exit(1);
}
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//Google MRFEXER D 5, URL DA DI

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <ctype.h>
#define LINESIZE 300
#define WORDSIZE 100
#define HANTEISIZE 20

void quit(char *);

int main(int argc, char *argv(])

{

FILE *f1;

char buf [LINESIZE],word1[WORDSIZE] ,word2[WORDSIZE] ,word3[WORDSIZE] ,str[LINESIZE],:

int r,counter,flag,i,j,k,1,m,n,flagh,flagh2,flagh3;
counter=flagh=flagh2=flagh3=1=0;

strcpy(str,"");

i=j=1=m=n=0;

if(argc !'= 2)quit ("5|EA"E ) prog datafile");

if ((f1 = fopen(argv[1],"r")) == NULL)quit(" 7 7 4 VDSEI} vy,

/ T ALERBAYE
vhile(fgets(buf,LINESIZE,f1) != NULL){

i=j=k=1=m=n=0,
strcpy(hantei,"");
strepy(copy,"");
strcpy(copy2,"");
strcpy(hantei2,"");
strcpy(hozon,"") ;
strcpy(hozon2,"");
strcpy (url,"http://");
flagh2=0,

while(buf [i]!="\0"){
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if (strstr(buf,"<font color=#008000>")!=NULL) flagh2=1;
if (flagh2==1)
{

if (flagh3==1)

{

str[jl=buf[i];

jt+;

}

if (buf[i]l==’ ’)flagh3=0;
/1L

LITT110770077770770770177107777777700070777777777711777717711171771777117177

hantei2[m]=buf[i];
if (m>0) copy2[m-1]=hantei2[m];

if (m==19)
{
hantei2[20]=’\0";
copy2[19]="\0";

if (strcmp(hantei2, "<font color=#008000>")==0)

{
flagh3=1;

strcpy(hozon2,"");

strcpy (hozon2, copy2) ;

strcpy(hantei2,"");

strcpy(hantei2, copy2) ;

strcpy(copy2,"");

for(1=1;1<19;1++)copy2[1-1]=hozon2[1];
copy2[19]="\0’;
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m=18;
} //  if(k==20) &T

m++;

LITILITTTIIIITE2 170077 07077777777077710777717777117771777711171711777

it4;

}
str[j1="\0"’;
if(str[j-1]==’\n’)str[j-11="\0";

if (stremp(str,"\0") !=0)
{

strcat(url,str);
printf ("%s\n",url);

counter++;

}

if ((r = fclose(f1))== -Dquit("7 741 VAFFA Lhz\");

}
void quit(char #*s)

{
puts(s); exit(1);
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/1 BFERHMGEDOH L DI

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <ctype.h>
#define LINESIZE 2048
#define WORDSIZE 100
#define HANTEISIZE 20

void quit(char *);

int main(int argc, char *argv[])

{

FILE *£f1;

char buf [LINESIZE],wordl[WORDSIZE],word2[WORDSIZE] ,word3[WORDSIZE],word4 [WORDSIZE.

int r,counter,flag,i,j,k,1,m,n,flagh,flagh2,flagh3;
counter=flag=flagh=flagh2=flagh3=1=0;

strcpy(str,"");

strcpy(tangol,"");

strcpy(tango2,"");

strcpy (tangol, " A");

strcpy (tango2, "HERL") ;

if (argc != 2)quit ("F|HA%E ) prog datafile");
if ((f1 = fopen(argv[1]l,"r")) == NULL)quit(" 7 7 4 WA FIF &\ ),

/ /3B B G

while(fgets(buf ,LINESIZE,f1) != NULL){

strcpy (hantei,"");
strcpy(copy,"");
strcpy(copy2,"");
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strcpy(hantei2,"");
strcpy(hozon,"");
strcpy(hozon2,"") ;
strcpy(url,"http://");
f1agh2=0;
strcpy (word1,"");

strcpy (word2,"") ;

strcpy (word3,"");

strcpy (word4,"");

strcpy (word5,"");

strcpy(word6,"") ;

strcpy (word7,"") ;

sscanf (buf,"%s %s %s %s %s %s %s",wordl,word2,word3,word4,word5,word6,word7) ;
if (strcmp(word4,"&i")==0 || strcmp(word4,"KEFKIE")==0)

printf ("%s ",wordl);

if (strcmp (wordl, "E0S")==0)

printf ("\n");

}

if ((r = fclose(f1))== -1 quit ("7 7 1 VA L),

void quit(char *s)

{
puts(s); exit(1);
}
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/17 FA5) T

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <gdbm/ndbm.h>
#include <fcntl.h>
#include <math.h>

#define LINESIZE1 1000
#define LINESIZE2 2000

#define WORDSIZE 20

void quit(char *);

int hantei(int,int,int,char,char *);

void hyouji(int data_number, float min, int gyou, int retu, float mat[] [WORDSIZE]
EANEEX

int main(int argc, char *argv[])
{
FILE *£f1,*£2;
char buf [LINESIZE1],clml [WORDSIZE],clm2[WORDSIZE],c1lm3[WORDSIZE],str [WORDSIZE], co
int r,i,j,k,1,gyou,retu,size,kiokul,kioku2,data_number,number,length,change,kioku
float max,real_number,maximam,kiokud4_2,kiokud_1;
int flag[2000];
number=0;
char tango[2000] [1000];
float mat [2000] [2000] ;
DBM *mydb;
datum key,val;

strcpy(copy,"");
strcpy (copy2,"");
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strcpy (copy3,"");
strcpy(str2,"");
int counter=1000;
float count1=0.0;
float count2=0.0;
int count3=0;

i=j=k=gyou=retu=m=data_number=1=kiokul=kioku2=length=change=0;

kiokul_2=kioku2_2=kiokul_3=kioku2_3=0;
data_number=1000;

max=real _number=maximam=kioku4_1=kioku4_2=0.0;
for(i=0;i<2000;i++){
for(j=0;3j<2000;j++) mat[i] [j1=0.0;

strcpy(tango[i],"");
}

strcpy(str,"");
if(argc !'= 3) quit ("FIEDOEANED ") ; /* prog datafile db-filename*/

if ((f1 = fopen(argv[1],"r"))==NULL) quit("7 7 4 VHFiT 2\ ),
mydb = dbm_open(argv[2],0_RDONLY, 0640) ;

retu=-1;

/ /BRI R
while(fgets(buf ,LINESIZE1,f1) != NULL){

sscanf (buf,"%s %s %s",clml,clm2,clm3);
//printf (" s %s %s %daaaaaaaaaaaaaaaaaaaaaaaa\n",clml,clm2,clm3,number) ;
if (max==0.0) max=atof (c1lm3);

if (strcmp(str,clml) !=0)

{

strcpy (tango [number],clml) ;
strcpy(str,"");
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strcpy(str,clmi);
//printf("}s %d\n",tango[number] ,number);

number++;

}//if (strcmp(str,clml) !=0)end

real_number=atof (c1m3) ;
if (real_number>max)

{

max=real_number;

strcpy (copy,"");
strcpy(copy2,"");
strcpy(copy3,"");

strcpy(copy,clml);

strcpy(copy2,clm2);

//printf ("s %sfafdfssssssssssssssss\n",copy,copy2);
}//if (real_number>max)end

}// while(fgets(buf,LINESIZE,f1) !'= NULL){ end

strcpy (tango [number] ,clm2) ;//HEDHFEIIAL WAL clm2 22 b I ¥ —
//printf("%s %d\n",tango[number] ,number) ;

strcpy (clmi,"");
strcpy(clm2,"");
strcpy(clm3,"");

if((r = fclose(f1)) == -1) quit("7 74NV 1BFH LN\,
if ((f1 = fopen(argv[1],"r"))==NULL) quit("7 7 4 VAFIF &),

while(fgets(buf ,LINESIZE1,f1) != NULL){
sscanf (buf,"%s %s %s",clml,clm2,clm3);

if (strcmp(str,clml) !=0)
{

retu++;

gyousretu+l;
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strepy(str,"");
strcpy(str,clml);

}//if (strcmp(str,clml) !=0)end

while(1){
if (strcmp(tango[retul ,clml)!=0 || strcmp(tango[gyoul,clm2)!=0){

mat [gyou] [retu]=0.0;
//printf(“%s %s %1f\n",tango[retul,tango[gyou] ,mat[gyou] [retul);
gyout++;

}//if (strcmp(tango[retu],clm1)!=0 || strcmp(tango[gyoul,clm2)!=0){end

else

{
mat [gyou] [retul=atof (clm3) ;

break;
}//else end
}//while(1){end

//printf ("%s %s %s %s %s %1lf %d %d\n",clml,clm2,clm3,tango[retul ,tango[gyoul ,mat [
gyou++;
}//vwhile(fgets(buf ,LINESIZE,f1) != NULL){ end

for(j=0; j<number; j++)

{

if (strcmp(copy,tango[j1)==0){
//printf("%s %d\n",tango[j]l,j);
kiokul=j;

}//if (strcmp(copy,tango[j]1)==0){ end
if (strcmp(copy2,tango[j1)==0)

{

//printf ("%s %d\n",tango[jl,j);
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kioku2=j;

}//if (strcmp(copy2,tango[j])==0) end

}//for(j=0; j<=number; j++)end

maximam=max;

LITT1770 7077777077 77770771777107777777777777717777771117117
[/ Vv — T

while(data_number>=100){
//printf("7272\ ¥ 7 5 R%d\n" ,data_number) ;

//printf("%d %d\n",flagl[kiokull,flag[kioku2]l);
/1 T7—% AN

if (data_number!=1000){

max=0.0;

for(i=0;i<=number;i++)

{

for(j=0; j<=number; j++)

{

//if (i<=j)continue;

//printf ("Y1f %1f\n",max,maximam) ;

//if (i==number-1)mat[i] [j]1=0.0;
//printf ("%1f mat[%d] [%d]1\n",mat[i] [j],1,j);

if (mat[i] [j1>0.0 && max<mat[i] [j] && flag[il==0 && flag[j]==0){
//printf ("41f\n" ,mat [i] [kioku2]);

max=mat[i] [j];

kiokul_2=i;

kioku2_2=j;

//printf ("%1f %4 %d\n",max,i,j);

}//if (max<mat[i] [j]){end

if (kiokul_2>kioku2_2){
change=0;
change=kiokul_2;
kiokul_2=kioku2_2;
kioku2_2=change;
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}//if (kiokul>kioku2){end

}//for(j=0;j<=999; j++)end

}//for(i=0;i<number;i++)end

strcpy(copy,"");
strcpy(copy2,"");
kiokul=kiokul_2;
kioku2=kioku2_2;

strcpy (copy,tango [kiokull);
strcpy (copy2,tango [kioku2]) ;

}//if (data_number !=1000) {end

/1%

//printf("%d 7 7 A\n",data_number) ;
//printf("%s %s %1f\n",tango[kiokul],tango[kioku2],max);

/17 —4% AT

IIT11777000777777177777770007777777777777777771117171711171177
/17— 5 RELTEE

number++;
countl=count2=0;

1=0;

m=0;

k=0;
1=strlen(copy);
while(m<=1)
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{

str2[k]=copy[m] ;

if (str2[k]l==",’ || str2[k]=="\0"){
countl++;

str2[k]="\0";

k=0;

}//if(str2[k]=="," || str2[k]=="\0’){end
K++;

)

m++;

}//while(m<=1)end

1=0;
k=0;
m=0;
1=strlen(copy2);

while(m<=1)

{

str2[k]=copy2([m];

if (str2[k]==",’ || str2[k]=="\0"){
count2++;

str2(k]="\0’;

k=0;

}//if(str2[k}==",’ || str2[k]==’\0’){ end

kt++;

mt++;

}//while end

for(j=0; j<=number; j++)
{

if (j==kiokul)

{

mat [number] [j]1=0.0;
continue;

}
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if (j==kioku2)

{

mat [number] [j1=0.0;

continue;

}

if (j==number)

{

mat [number] [j1=0.0;

continue;

}

mat [number] [j1=0.0;

kioku4_1=0.0;

kioku4_1l=mat[kiokul] [j];

if (mat [kiokul] [j1==0.0 ){

kioku4_1=mat[j] [kiokul];

}

//printf ("%1f\n" ,kiokud_1);

//printf ("41f %d %1f %1f %d\n",countl,kiokul,mat[kiokul] [j],mat([j] [kiokul], j);
kioku4_2=0.0;

kioku4_2=mat [kioku2] [j];

if (mat [kioku2] [j1==0.0 ){

kiokud_2=mat[j] [kioku2];

}

//printf ("%1f %d %1f %1f %d %1f\n",count2,kioku2,mat[kioku2] [j],mat[j][kioku2],j,!
if (count1==1.0 && count2==1.0){

mat [number] [j]=(kiokud_1+kiokud_2)/2;

}

else

{

mat [number] [j1=((count1*kioku4_1)+(count2+kioku4_2))/(counti+count2);
}

//printf ("/d:%1f %d\n",data_number,mat[number][j],j);
//printf ("%1f %1f %1f\n",counti,count2,counti*count2);
kioku4_1=0.0;

kioku4_2=0.0;

}

//printf ("%s\n",str2);
//printf ("%1f %1f %1f %1f\n",countl,count2,kioku4_2,kiokud_1);
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//printf("%d %d\n",countl,count2);
//}

//strcpy(tango [kiokul],"");
//strcpy(tango [kioku2] ,"");

strcpy (tango [number] ,"") ;

strcat (tango [number] , copy) ;

strcat (tango [number],",") ;

strcat (tango [number], copy2) ;
maximam=max;

flag[number]=0;

//printf ("%s %1f\n",tango [number],max);
data_number--;

counter--;

//printf("%d %d\n",kiokul,kioku2);
//for(i=0;i<number;i++)

//{

for(j=0; j<=number; j++)

{

//if (i<=j)continue;

/*

mat [kioku1] [j1=0.0;

mat [kioku2] [j1=0.0;

mat [i] [kioku1]=0.0;

mat[i] [kioku2]=0.0;

mat [kiokul] [kioku2]=0.0;

mat [kioku2] (kioku1]=0.0;

*/

}

//}

mat [kiokul] [kioku2]=0.0;

mat [kioku2] [kioku1]=0.0;
flaglkiokull=1;

flag[kioku2]=1;

//printf("/d %s %10.81f %d %d\n",data_number,tango[number],max,kiokul,kioku?2);
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//printf ("%s\n", tango [number]) ;
//printf("%s %d %d %1f\n",tango[number], kiokul,kioku2,mat[kiokul] [kioku2]);
}//while(data_number>=100){end

if((r = fclose(f1)) == -1) quit("7 74NV 1 DA LhZw");
// £2 = fopen("kekka3.data","w");
count3=0;

for(j=0;j<2000; j++)

{

if (flag[jl==0 && strcmp(tangol[j]l,"\0")!=0){
printf ("7 7 A%d:%s \n",count3,tango[jl);
count3++;

}

}

//if ((r = fclose(£2)) == -1) quit("7 7AWV 20 Lhizv);

void hyouji(int data_number, float min, int gyou, int retu, float mat[] [WORDSIZE]
{

int i, j,kekka_number;

char henkou[WORDSIZE];

strcpy (henkou,"") ;

kekka_number=0;
for(i=0;i<=data_number-1;i++)//{iT%

{
for (j=0; j<=data_number-1;j++)//5)%
{
printf ("%1f " ,mat[i][j1);//% 7T7ZLERIZL A
}
printf ("\n");
}
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printf (" #/MI%LE\n AIBRIE mat [%d] [%d]\n\n" ,min,gyou+1,retu+1);
}

void quit(char *s)

{

puts(s); exit(1);
}
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//k-means 7 T A ¥ ) T

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <math.h>

#define LINESIZE 512
#define WORDSIZE 100

void quit(char *);

int main(int argc, char *argv[])

{

FILE #*f1;

char buf [LINESIZE], copy [WORDSIZE] [WORDSIZE],copy2[WORDSIZE],str [WORDSIZE],clml[WO!

int r,counter,flag,i,j,k,l,m,n,flagh,flagh2,gyou,retu,data_number,rand,daihyou[10t
counter=flagh=flagh2=mat_gyou=mat_retu=daihyou_number=0;

flag=0;

flagh=0,;

double mat [WORDSIZE] [WORDSIZE] ,max,min,kyori,keisan[WORDSIZE], juusinn[100] [100],h.

strcpy(str,"");
strcpy(clmi,"");
strcpy(clm2,"");
strcpy (clm3,"") ;
strcpy(clm4,"");
strcpy(clm5,"") ;

seikika=0.0;
for(i=0;i<=WORDSIZE;i++)
{

strcpy(copyl[il,"");

}

retu_count=gyou_count=0;
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ruijido=0.0;

class_gyou=class_retu=0;

min=0.0;

hozon=0.0;
i=j=k=gyou=retu=rand=max=data_number=1=m=0;

//

mat_gyou=24;

mat_retu=99;

daihyou_number=4;

//

ruijidoe=0.0;

kyori=0.0;

for(i=0;i<=mat_gyou;i++)//1T&

{
for(j=0; j<=mat_retu;j++)//FIK
{

keisan[i]=0.0;

mat[i] [j1=0.0;

daihyou[i]=0;

//DEME=012L T3
for(i=0;i<=100;i++)
{

syokiti[i]=0;

for(i=0;i<=100;i++)
for(j=0;j<=100; j++)
{

class[i] [j1=100;
juusinn(i] [j]=0.0;
1}
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//AE=012LT2% end

if(arge !'= 2) quit("FIEDEANE) "); /* prog datafile db-filename*/
if ((f1 = fopen(argv[1],"r")) == NULL)quit("7 7 4 VA FiT v ),

while(fgets(buf ,LINESIZE,f1) != NULL){

sscanf(buf,"%s %s %s %s %s",clml,clm2,clm3,clm4,clmb);
//printf ("Ys\n",clm5) ;

if (strcmp (copy [0],"")==0) strcpy(copyl[0],clml);

if (strcmp(clml,str) !=0 && strcmp(copy[0],clml)!=0)

{

gyou_count++;

strcpy (copy [gyou_count],clmi);

retu_count=0;

}

ruijido=atof (clm5);
mat [gyou_count] [retu_count]=ruijido/1000;
//printf ("%1f\n" ,mat [gyou_count] [retu_count]);

strcpy(str,"");
strcpy(str,clmi);
strcpy(clml,"");
strcpy(clm2,"");
strcpy(clm3,"");
strcpy(clmé,"");
strcpy(clmb5,"");
ruijido=0.0;

retu_count++;
}//while(fgets(buf,LINESIZE,fl) '= NULL){end

for(i=0;i<=24;i++)
{
for(j=0;j<=99; j++)
{
for(k=0;k<=99;k++)
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{
seikika=seikika+mat [i] [k]*mat [i] [k];
}

mat[i] [jl=(mat[i] [j])/sqrt(seikika);
}

printf ("%1f\n",seikika);
seikika=0.0;

}

retu_count--;

/*
for(i=0;i<=gyou_count;i++)
{

printf ("%s\n",copy[il);

}

*/

for(i=0;i<25;i++)

{

for(j=0;j<100; j++)

{

//printf ("41lf\n" ,mat[i] [j1);
}

}

/*

mat [0] [0]=2;
mat [0] [1]=5;
mat[1] [0]=3;
mat[1] [1]=0;
mat [2] [0]=4;
mat[2] [1]=2;
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mat [3] [0]=0;
mat [3] [1]=5;
mat [4] [0]=3;
mat [4] [1]=7;
*/

for (i=0;i<=mat_gyou;i++)//ITH
{
for(j=0; j<=mat_retu;j++)//FIX
{
//printf ("%1f\n" ,mat[i] [j]1);
}
}

srandom(time (0)) ;

for(i=0;i<=daihyou_number;i++)//fCE D%
{
rand=random()%25;//1T%

for (j=0; j<=daihyou_number; j++) //fA R Z DA%
{
if (rand==daihyoul[j])
{
flag=1;
break;
}
}
if(flag==1)
{
flag=0,;
i--;
continue;

}

daihyou[i]=rand;
printf ("f{F 5 %d\n" ,daihyoulil);
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}/ /for (i=0;i<=4;1++)//1T8 end
class_gyou=0;

for(i=0;i<=daihyou_number;i++)//fAEK S DMEE
{
class[class_gyou] [0]=daihyou[i];
class_gyou++;
}

class_gyou=0;

flag=0;

for(i=0;i<=daihyou_number;i++)//fLER I DI
{
for (j=0; j<=mat_retu; j++)//FI %
{
//printf ("mat [%d] [%d]=",daihyoulil,j);// 7 ¥ ¥ L THEAIT (X7 F )
T FR
//printf ("%1f \n",mat[daihyoul[il][j1);
}
//printf ("\n");
}
//printf ("\n");
/157 LTRAZRERRUN & B
for(i=0;i<=mat_gyou;i++)//1THKk
{
class_gyou=0;
flag=0;
for (j=0; j<=daihyou_number; j++) //fAEKH DI
{

if (i==daihyou(j]) flag=1;

}//  for(j=0;j<=1;j++)//5|% end
min=0.0;

if(flag==0){
for(j=0; j<=daihyou_number; j++){//fAER B
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kyori=0.0;
for (k=0;k<=mat_retu;k++)//5%X
{

keisan[k]=keisan[k]+mat [i] [k];

//printf ("mat [4d] [4d]=",1i,k);

//printf ("%1f\n" ,mat[i] [k]);

//printf("%d %d %d %d\n",i,k,daihyou(j],k);

kyori=kyori+pow(mat[i] [k]-mat[daihyou[j]] [k],2.0);

//printf ("mat [%d] [4d]=V1f mat[%d] [4d]=V%1f\n",i,k,mat[i] [k],daihyoulj],k,mat [daihy:

}//for(k=0;k<=1;k++)//5|¥ end

kyori=sqrt (kyori) ;
//printf ("%1f\n" ,kyori);

if (j==0)//min & DILEAF WO T o726
{
min=kyori;
//printf ("kyori=¥%1f min=}1f class=Yd\n",kyori,min,class_gyou);
continue;

}

if(j!'=0 && min>=kyori)
{

min=kyori,;
class_gyou=j;
}
//printf ("kyori=%1lf min=Y%1lf class=}d\n",kyori,min,class_gyou);
}//for(j=0; j<=1; j++){end

//printf ("7 7 ADFTEY%d\n" , class_gyou) ;
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for (1=0;1<=100;1++){// KD

if (class[class_gyou] [1]1==100){//100 {3584 7% .
class[class_gyoul [1]=i;
break;

}

}

}// if (flag==0) {end

}//for(i=0;i<=4;i++)//4T7# end
printf("\n");

for(i=0;i<=daihyou_number;i++)//7 7 A (f{FE &) D
{

printf("class[%d]=",1);
for(j=0;j<100;j++)//EEHIDKE &
{

if(class[il[j1==100) break;
printf("%d ",class([i][j1);

}

printf("\n");

}

printf ("\n");

counter++;
//E L E
for(i=0;i<=daihyou_number;i++)//i=2 7 A#
{

for(j=0;j<=mat_retu; j++)

{

for (k=0;k<=100;k++) //EFID K & &

{

if(class[i] [k]==100)break;
juusinn{i] [jl1=juusinn([i] [j]+mat[class[i] [(k]1]1[j];

}// for(k=0;k<=100;k++)end

juusinn[il [j1=juusinn([i] [j]1/k;
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//printf ("%1£f\n", juusinn[i] [j1);
} //for(j=0;j<=1;j++)end

}//for(i=0;i<=1;i++)end
//EL 3 end

for(i=0;i<=100;i++)
{

for(j=0; j<=100; j++)
{

class[i] [j]1=100;

}
1

flag=0;

/17 TR )TN YBRL

do {

for(i=0;i<=100;i++){
for(j=0;j<=100;j++){

class[i] [j1=100;

}

}

flag=0;

for (i=0;i<=mat_gyou;i++)//1T#
{

class_gyou=0;

for (j=0; j<=daihyou_number; j++){//fA T i1k

kyori=0.0;
for (k=0:k<=mat_retu;k++)//F|E
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kyori=kyori+pow(mat [i] [k]-juusinn[j] [k],2.0);
//printf ("mat [%d] [%d]=%1f mat[%d] (4d]=%1f\n",i,k,mat[i] [k],daihyoulj],k,mat[daihy

}//for (k=0;k<=1;k++)/ /5% end
//printf ("%1f\n" ,kyori);

kyori=sqrt(kyori) ;
//printf ("%1f\n" ,kyori);
if (j==0)
{
min=kyori;
continue;
}
if (j!=0 && min>=kyori)
{
min=kyori;
class_gyou=j;

}

}//for(j=0; j<=1; j++){end
//printf ("%d\n",class_gyou) ;

for(1=0;1<=100;1++){

if (class[class_gyou] [1]1==100){
class[class_gyou] [1]=1i;
break;

}

}

}//for(i=0;i<=4;i++)//1T# end
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for(i=0;i<=daihyou_number ;i++)

{

//printf("class([%d]=",i); //FtHEH#HRER
for (j=0;j<=100; j++)

{

if(class[i] [j]==100) break;
//printf("%d ",class[il[j1); //FIEHERER
}

printf ("\n");

}

printf ("\n");

counter++;

//E LR
for(i=0;i<=daihyou_number;i++)//i=2 7 A
{

for(j=0; j<=mat_retu;j++)

{
hozon=juusinn[i] [j];
juusinn([i] [j]=0.0;

for (k=0;k<=100;k++)
{
if (class[i] [k]==100)break;
juusinn[i] [jl=juusinn(i] [jl+mat [class[i] [k]] [j];
}// for(k=0;k<=100;k++)end
juusinn[i] [jl=juusinn([i] [j]/k;
if (hozon!=juusinn[i] [j])flag=1;

//printf ("%1£\n", juusinn[il[j1); //#ERER
} //for(j=0;j<=1;j++)end

}//for(i=0;i<=1;i++)end
//E L EH end
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}while(flag==1);

[1/17FAR5) 27D HiBL end

counter++;

printf(“ ———————————— .il]’% _____________ \n");

for(i=0;i<=daihyou_number;i++)

{

//printf("class[%d]=",i); //FHEERER
for(j=0;j<=100; j++)

{

if(class[i] [j1==100) break;

//printf ("%d, ",class[il[j1); //BHEFERFR
//printf("%s ",copylclass[il[j11); //EtHE#HRFER

}

//printf ("\n");

}

//printf ("\n");

//printf ("7 7 A %) ¥ 7 E%i3%d [E\n", counter) ;

if((r = fclose(f1)) == -1) quit("7 74V 1A L),

void quit(char *s)

{
puts(s); exit(1);
}
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