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#include<iostream>
#include<fstream>
#include<math.h>
#include<string>
usingnamespacestd,;
# defineROW1 4
# defineCOL5
#definelog20.69314718055
typedefstructTNode

{
chardata[15];
charweight[15];
TNode* firstchild, * nextsibling;
}*tree;
typedefstructLNode

{

char - OutLook[15];

char Temperature[15];
Humidity[15];

char  \wind[15];

char PlayTennis[5];

char
LNode*next;
}*link;
typedefstructAttrNode
{
charattributes[15];//J&
intattr Num:;// & 14 i %
AttrNode™ next;

}* Attributes;
char* Examples| ROW][COL]={//"OverCast"," Cool","High"," Strong","No",

/] "Rain","Hot","Normal","Strong","Yes",
IISunny" ’ IIHOtll ’ IIHighll,"Weak",llNO"’

n Sunnyll ’ n Hotll ’ n High" , llStrongll ’ n NO",
"OverCast","Hot","High","Weak","Yes"
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"Rain","Mild","High","Weak","Yes",
"Rain","Cool","Normal","Weak","Yes",
"Rain","Cool","Normal","Strong","No",
"OverCast","Cool","Normal","Strong","Yes",
"Sunny","Mild","High","Weak","No",
"Sunny","Cool","Normal","Weak","Yes",
"Rain","Mild","Normal","Weak","Yes",
"Sunny","Mild","Normal","Strong","Yes",
"OverCast","Mild","Normal","Strong","Yes",

"OverCast","Hot","Normal","Weak","Yes",
n Rain" , n Mildll , " High" , " Strong" , n NO"
| #

char* Attributes_ kind[4]={"OutLook"," Temperature","Humidity","Wind"};
intAttr_kind[4]={3,3,2,2};
char*OutLook_kind[3]={"Sunny","OverCast","Rain"};ch

ar*Temperature_kind[3]={"Hot","Mild","Cool"};char*Hu

midity kind[2]={"High","Normal"};

char*Wind_kind[2]={"Weak","Strong"};

[*inti_Exampple[14][5]={0,0,0,0,1,
0,0,0,1,1,
1,0,0,1,0,
2,1,0,0,0,
2,2,1,0,0,
221,11,
1,2,1,1,0,
0,1,0,0,1,
0,2,1,0,0,
2,1,1,0,0,
0,1,1,1,0,
1,1,1,1,0,
1,1,1,0,0,
2,1,0,0,1
Il

voidtreelists(treeT);
voidInitAttr( Attributes& attr_ link, char* Attributes_ kind[ ], intAttr_ kind[ ] ) ; voidInitLink( link&

L,char*Examples[][COL));

voidID3(tree&T,linkL,linkTarget_Attr,Attributesattr);voi

dPN_Num(linkL,int&positve,int&negative);



doubleGain( intpositive, intnegative, char* atrribute, linkL, Attributesattr L) ;

voidmain()

{
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linkLL,p;
Attributesattr L,q;
treeT;

T=newTNode;

T- > firstchild= T- > nextsibling= NULL;
strcpy( T->weight,"");
strcpy(T->data,"");

attr_ L=newAttrNode;

attr_L->next=NULL,;
LL =newLNode;L

L->next=NULL;
111 T B ST PR A i 2%
InitLink(LL,Examples);
InitAttr( attr_ L, Attributes kind, Attr_kind) ;
ID3(T,LL,NULL,attr_L);
cout<<"IRWH LA RS LA "<<end|;
treelists(T);// UL 3R 1T =% A

/] cout<<Gain(9,5,"OutLook",LL,attr L)<<endl;
cout<<endl,

}

[TCAT SCER T8 2 5 A

voidtreelists( treeT)

{
treep;
if('T)
return;
cout<<"{"<<T->weight<<"}";
cout< <T->data;

p=T->firstchild;

if(p)
{

Cout<<ll(";

while(p)
{
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treelists(p);
p=p->nextsibling;
if(p)cout<<',’;

}

COUt<<")";

}

voidInitAttr( Attributes& attr__link, char* Attributes_ kind[], intAttr_kind[])

{
Attributesp;

for(inti=0;i<4;i++)
{
p= newAttrNode;
p- > next=NULL,;
strcpy( p- > attributes, Attributes_ kind[ 1] ) ;
p->attr  Num=Attr_kind[i];

p- > next=attr_link- > next;

attr_link- > next=p;

}
voidInitLink( link& LL, char* Examples[ ][ COL])

{

linkp;
for(inti=0;i<ROW;i++)
{

p= newLNode;

p- > next= NULL,;

strcpy(p->OutLook, Examples[i][0]);
strcpy(p->Temperature, Examples[i][1]);
strepy(p->Humidity, Examples]i][2]);
strepy(p->Wind,Examples][i][3]);
strcpy(p->PlayTennis, Examples][i][4]);

p->next=LL->next;

LL-> next=p;

}
voidPN_ Num( linkL, int& positve, int& negative)

{
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positve=0;
negative=0;
linkp;
p=L->next;
while(p)
{
if( strcmp( p- > PlayTennis, "No" )==0)
negative+ + ;
elseif( strcmp( p- > PlayTennis, " Yes" )==0)
positve+ +;

p=p->next;

}
/1 5AS B
/NinkL:FEA x5 S
/lattr L. BHESE
doubleGain( intpositive, intnegative, char* atrribute, linkL, Attributesattr L)
{
intatrr_kinds; // &5 A4~ J& % 4 B9 {E # > 2
Attributesp= attr_ L- > next;
linkg=L->next;
intattr_th=0;//28 JL/AN & Pk
while(p)
{

if( stremp( p- > attributes, atrribute)==0)

{

atrr_ kinds= p- > attr_ Num;

break;

}

p=p->next;

attr_th++;

}

doubleentropy, gain= 0 ;
doublep1=1.0*positive/ (positive+ negative);

doublep2=1.0*negative/ (positive+negative);
entropy=-p1*log(p1)/log2-p2*log(p2)/log2;// = & 4
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gain= entropy;

[13RAS B B HEAE TR YRR A v i B A 2
[15RAF B & PEAE P R N2 ) 148 A0 S 451 #6)A
[[EE Bl —~ 3*atrr_kinds %4
intkinds=newint*[3];

for(intj=0;j<3;j++)

{

kinds[j]=newint[atrr_kinds];// {x B & A~ J& 1 {8 £ Yl 25 A A A i 3L A 2
}

[19) 41k
for(intj=0;j<3;j++)
{

for(inti=0;i<atrr_kinds;i++)

{
kinds[j][i]=0;

}
while(q)

{
if( stremp( " OutLook" , atrribute)==0)

{

for(inti=0;i<atrr_kinds;i++)

{
if(strcemp(g->OutLook, OutLook_kind[i])==0)

{ kinds[O][i]++;
if(strcmp(g->PlayTennis,"Yes")==0)
Kinds[1][i]++;
else
Kinds[2][i]++;

}

elseif( strcmp( " Temperature" , atrribute) ==0)

{

for(inti=0;i<atrr_kinds;i++)

{

if(strcmp(qg->Temperature, Temperature_kind[i])==0)

{
kinds[O][i]++;
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if(strcmp(g->PlayTennis,"Yes")==0)

kinds[1][i]++;
else
kinds[2][i]++;
}
}
}
elseif( stremp( " Humidity" , atrribute) ==0)
{
for(inti=0;i<atrr_kinds;i++)
{
if(strcmp(g->Humidity, Humidity _kind[i])==0)
{
kinds[O][i]++;
if(strcmp(g->PlayTennis,"Yes")==0)
Kinds[1][i]++;//
else
kinds[2][i]++;
}
}
}
elseif( stremp(" Wind" , atrribute)==0)
{
for(inti=0;i<atrr_Kkinds;i++)
{
if(stremp(g->Wind, Wind_kind[i])==0)
{
kinds[O][i]++;
if(strcmp(g->PlayTennis,"Yes")==0)
kinds[1][i]++;
else
kinds[2][i]++;
}
}
}
d=g->next;

}
T

double* gain_ kind=newdouble[ atrr_kinds];

intpositive _kind=0,negative kind=0;
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