Basic Module

#include<iostream>

#define fr(i,a,b) for(i=a;i<=b;++i)
using namespace std;

int main(){

}
Bidirectional BFS

#include<iostream>
#include<string>

#define fr(i,a,b) for(i=a;i<=b;i++)
using namespace std;

struct State{
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const int maxh=1<<20;

int u[maxh];

State ht[maxh],queue[2][maxh/2];
int p[2],q[2],found[2];

int cal(State r){

}

bool same(State a,State b){

}

int hash(State r){
int i=cal(r);
while(u[i]&&!same(r,ht[i]))

i=(i+1)&(maxh-1);

ht[il=r;
return i;

}

void add(State s,int tag){
int w=hash(s);
if(u[w]==0] | (tag*2-1)*u[w]<0){
queueltag][++q[tag]]=s;
if(ulw])
found[tag]=q[tag];
found[1-tag]=abs(u[w]);

}
else
ulw]=q[tag]*(tag*2-1);
}
}
void extend(State r,int tag){
}

void BFS2(State s,State t){
memset(u,q[0]=g[1]=found[0]=found[1]=0,sizeof(u));
p[0]=p[1]=1;
add(s,0);
add(t,1);
for(int

tag=0;p[0]<=q[0]&&p[1]<=q[1]&&found[0]==0;tag=1-tag)

for(int k=q[tag];p[tagl<=k&&found[0]==0;p[tag]++)
extend(queue[tag][p[tag]],tag);

}

int main(){}

Big Number
#include<iostream>
#define fr(i,a,b) for(i=a;i<=b;i++)
const int maxsize=5002;

const int base=1000;

using namespace std;

struct BigNumber{

int x[maxsize],size,i,j;

BigNumber(int t):size(0){
memeset(x,0,sizeof(x));
for(;t;t/=base)

X[size++]=t%base;

}

BigNumber():size(0){
memset(x,0,sizeof(x));

}

BigNumber(string s){
memset(x,0,sizeof(x));
int j=1,k=0;
for(i=s.size()-1;i>=0;i--){

x[Kk]+=(s[i]-'0")*;
j*=10;
if(j>=base){
=1
k++;

”

}
resize(k+1);
}
void print(){
int i=size?size-1:0;
printf("%d" x[i]);
while(i--){
for(j=10;j*x[i]<base&&j<base;j*=10)
printf("0");
printf("%d" x[i]);

}
BigNumber operator+(BigNumber r){
if(r.size<size)
r.size=size;
fr(i,0,r.size-1){
rx[il+=x[i];
if(r.x[i]>=base){
r.x[i]-=base;
rx[i+1]++;

}
r.resize(r.size+1);
returnr;
}
BigNumber operator-(BigNumber r){
BigNumber tmp;
fr(i,0,size-1){
tmp.x[i]+=x[i]-r.x[i];

if(tmp.x[i]<0)}{
tmp.x[i]+=base;
tmp.x[i+1]--;

}

}
tmp.resize(size);
return tmp;
}
BigNumber operator*(int r){
int i=0,k=0;
BigNumber tmp;
while(i<size | |k)}{
k+=x[i]*r;
tmp.x[i++]=k%base;
k/=base;
}
tmp.size=i;
return tmp;
}
BigNumber operator*(BigNumber r){
BigNumber tmp;
fr(i,0,size-1)
fr(j,0,r.size-1)
tmp.x[i+j]+=x[il*r.x[j];
fr(i,0,r.size+size-1){
tmp.x[i+1]+=tmp.x[i]/base;
tmp.x[i]%=Dbase;
}
tmp.resize(r.size+size);
return tmp;
}
BigNumber operator/(int r){
int i,k=0;
BigNumber tmp;
for(i=size-1;i>=0;i--){
k=k*base+x[i];
tmp.x[i]=k/r;
k%-=r;
}
tmp.resize(size);
return tmp;
}
BigNumber operator/(BigNumber r){

int i,j,k,key,temp,len=r.size,para=len<10?len:10;

double a=r.toDouble(len-1,para)-1e-8,b;
BigNumber ans,tmp=*this;
for(i=size-len;i>=0;i--){
key=int(toDouble(i+len,para)*base/a);
if(key)
fr(j,0,len-1){

x[i+j]-=r.x[j]*key;
x[i+j+1]-=temp=(base-1-x[i+j])/base;
x[i+j]+=temp*base;

do{
for(k=len;k>=0;k--)
if(x[k+i]1=r.x[k])
break;
if(k>=0&&x[k+i]<r.x[k])
break;
key++;
fr(j,0,len-1){
x[i+j]-=r.x[j];
if(x[i+j]<0){
x[i+j]+=base;
x[i+j+1]-;

}
twhile(true);
ans.x[i]=key;
}
memmove(x,tmp.x,sizeof(x));
ans.resize(size);
return ans;

}
void resize(int r){
size=r;
while(size&&x([size-1]==0)
size—-;

}
bool operator==(BigNumber r){
if(r.size!=size)
return false;
fr(i,0,size-1)
if(r.x[i]!=x[i])
return false;
return true;
}
bool operator>(BigNumber r){
if(r.size!=size)
return size>r.size;
for(i=size-1;i>=0;i--)
if(r.x[i]!=x[i])
return x[i]>r.x[i];
return false;
}
double toDouble(int a,int limit){
double ans=0,value=1;
inti;
for(i=a;i>=0&&i>a-limit;i--,value/=base)
ans+=value*x[i];
return ans;

}
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struct Biginteger{
int sign;
BigNumber v;

BigInteger(int r):sign((r>=0)*2-1),v(abs(r)){}
BigInteger operator+(BigInteger r){
if(r.sign==sign)
r.V=r.v+v;
else
if(r.v>v)
r.V=r.v-v;
else{
r.V=v-r.v;
r.sign=sign;
}
returnr;
}
BiglInteger operator-(BigInteger r){
r.sign=-r.sign;
return operator+(r);

}

BigInteger operator*(Biglinteger r){
r.sign*=sign;
r.v=v*r.y;
returnr;

}

Biglnteger operator/(Biginteger r){



r.sign*=sign;

r.v=v/r.v;
returnr;
}
void print(){
if(sign<0&&v.size)
printf("-");
v.print();
}
%
int main(){}
Dijkstra + Heap

#include<iostream>

#define fr(i,a,b) for(i=a;i<=b;i++)
using namespace std;

const int maxn=100002;

const int maxm=1000002;
const int limit=1000000000;
template<class T>

struct DijkstraHeap{

g[maxn],num[maxm*2],next[maxm*2],w[maxn],where[maxn],

tt;

int

T v[maxm*2],d[maxn];

DijkstraHeap(){
clear();

}

void clear(){
memset(g,0,sizeof(g));
tt=0;

}

void add(int a,int b, T c){
num[++tt]=b;

v[tt]=c;
next[tt]=g[al;
glal=tt;

}

void add2(int a,int b, T c){
add(a,b,c);
add(b,c,a);

}

void chg(int a,int b){
swap(w([a],w[b]);
where[w[a]]=3a;
where[w[b]]=b;

}

void up(int r){
while(r>1&&d[w[r]]<d[w[r>>1]]}{

chg(r,r>>1);
r>>=1;
}
}
void down(int r,int I){
int j=r+r;
while(j<=I){
if(j<I&&d[w[j+1]]<d[wl[j]])
i+
if(d[w(j]]>=d[w[r]])
break;
chg(r.j);
r=j;
j=r+r;
}
}
T get(int s,int t,int n){
intik,l=n+1;
fr(i,0,n)
d[i]=limit;
d[s]=0;
fr(i,0,n)
where[w[i+1]=i]=i+1;
up(where[s]);
while(w[1]!=t&&I){
k=w[1];
chg(1,1);
down(1,--1);

for(i=g[k];i;i=next[i])
if(d[k]+v[i]<d[numl[i]]){
d[num(i]]=d[k]+v[i];

up(where[num(i]]);

}
}
return d[t];
}
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int main(){}
Disjoint Set

#include<iostream>
#define fr(i,a,b) for(i=a;i<=b;i++)
using namespace std;
const int maxn=1000002;
struct DisjointSet{
int flmaxn];
DisjointSet(){
clear();
}
void clear(){
memset(f,255,sizeof(f));
}
void connect(int a,int b){
int fa=find(a),fb=find(b);
if(fal=fb)
flfa]=fb;
}
bool same(int a,int b){
return find(a)==find(b);

}
int find(int r){
if(f[r]<0)
returnr;
return f[r]=find(f[r]);
}
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Eulerian Path
#include<iostream>
#include<vector>
#define fr(i,a,b) for(i=a;i<=b;i++)
using namespace std;
const int maxn=100002;
const int maxm=1000002;
const int mm=maxm*2+1;
struct EulerianPath1{
int
a,b,next[maxm],num[maxm],g[maxn],tt,in[maxn],out[maxn];
bool used[mm],u[maxn];
vector<int> ans;
EulerianPath1(){
clear();
}
void clear(){
memset(g,tt=0,sizeof(g));
memset(in,0,sizeof(in));
memset(out,0,sizeof(out));

}
void add(int a,int b){
out[a]++;
in[b]++;
num[++tt]=b;
next[tt]=g[a];
glal=tt;
}
void dfs(int r){
ulr]=true;
for(int i=g[r];i;i=next[i]){
if(used[abs(i)])
continue;
used[abs(i)]=true;
dfs(numl[i]);
}
ans.push_back(r);
}

vector<int> get(int a,int b){
int i,st,tot=0;
fr(st,a,b)
if(in[i]+out[i])
break;
ans.clear();
fr(i,a,b){

tot+=abs(in[i]-out[i]);
if(out[i]>in[i])
st=i;
if(tot>2)
return ans;
}
memset(u,0,sizeof(u));
memset(used,0,sizeof(used));
dfs(st);
fr(i,a,b)
if(tuli])
ans.clear();
return ans;
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struct EulerianPath2{
int

a,b,bufO[mm],bufl[mm], *next, *num,g[maxn],tt,dv[maxn];

bool used[mm],u[maxn];
vector<int> ans;

EulerianPath2():next(bufO+maxm),num(bufl+maxm){

clear();
}
void clear(){
memset(g,tt=0,sizeof(g));
memset(dv,0,sizeof(dv));
}
void add(int a,int b){
dv[a]++;
dv[b]++;
num[++tt]=b;
next[tt]=g[a];
glal=tt;
numl[-tt]=a;
next[-tt]=g[b];
glb]=-tt;
}
void dfs(int r){
ulr]=true;
for(int i=g[r];i;i=next[i]){
if(used[abs(i)])
continue;
used[abs(i)]=true;
dfs(num[i]);
}
ans.push_back(r);
}
vector<int> get(int a,int b){
int i,st=a,tot=0;
ans.clear();

fr(i,a,b){
tot+=dv[i]&1;
if(dv[i])
st=i;
if(tot>2)
return ans;
}

memset(u,0,sizeof(u));
memset(used,0,sizeof(used));
dfs(st);
fr(i,a,b)
if(luli])
ans.clear();
return ans;
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Extended BFS
#include<iostream>

#define fr(i,a,b) for(i=a;i<=b;i++)
using namespace std;

struct State{

h

const int maxh=1<<20;

bool u[maxh];

State ht[maxh],queue[maxh/2];
int p,q,found;

int cal(State r){

}

bool same(State a,State b){



}
int hash(State r){
int i=cal(r);
while(u[i]&&!same(r,ht[i]))
i=(i+1)&(maxh-1);

ht[il=r;

return i;
}
bool isFinal(State s){
}

void add(State s){
int w=hash(s);
if(ufw])

return;
u[w]=true;
queue[++q]=s;
if(isFinal(s))

found=q;
}
void extend(State s){
}

int BFS(State s){
memset(u,found=q=0,sizeof(u));

p=1;
for(add(s);p<=q&&found==0;p++)
extend(queue[p]);
return found;
}
FFT

#include<iostream>
#include<cmath>
#define fr(i,a,b) for(i=a;i<=b;i++)
using namespace std;
const int maxn=1<<20;
template<class T>
struct Complex{
Ta,b;
Complex(T x=0,T y=0):a(x),b(y){}
Complex operator+(Complex r){
return Complex(a+r.a,b+r.b);
}
Complex operator-(Complex r){
return Complex(a-r.a,b-r.b);
}
Complex operator*(Complex r){
return Complex(a*r.a-b*r.b,a*r.b+b*r.a);
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typedef Complex<double> Cb;
void transform(Cb *a,Cb *y,int k,int ty){
int i,j,where,m,tmp,st;
fr(i,0,(1<<k)-1){
where=0;
fr(j,0,k-1)
where=where*2+((i>>})&1);
y[where]=ali]*(ty==1?1:1.0/(1<<k));

}
fr(i,1,k){
m=1<<i;
Cb wm=Cb(cos(ty*2*acos(-1)/m),sin(ty*2*acos(-
1)/m));
for(st=0;st<(1<<k);st+=m){
Cb w=1;
fr(j,0,(m>>1)-1){
Cb t=w*y[st+j+(m>>1)],u=y[st+j];
y[st+j]=u+t;
y[st+j+(m>>1)]=u-t;
w=w*wm;
}
}
}

}
void FFT(Cb *a,int n,Cb *b,int m,Cb *c,int &k){
for(k=0;(1<<k)<n+m;k++);
transform(a,c,k,1);
transform(b,a,k,1);
for(int i=0;i<(1<<k);i++)
afil=ali]*c[i];

transform(a,c,k,-1);

}

Geometry

#include<iostream>

#include<vector>

#include<cmath>

#include<list>

#define fr(i,a,b) for(i=a;i<=b;i++)

#define x first

#define y second

#define point(a,b) make_pair(a,b)

using namespace std;

typedef pair<double,double> point;

typedef vector<point> polygon;

const double zero=1e-8;

const double limit=1e8;

const double pi=acos(-1);

point operator+(point a,point b){
return make_pair(a.x+b.x,a.y+b.y);

}

point operator-(point a,point b){
return make_pair(a.x-b.x,a.y-b.y);

}

point operator*(point a,double b){
return make_pair(a.x*b,a.y*b);

}

point operator/(point a,double b){
return make_pair(a.x/b,a.y/b);

}

double area2(point a,point b,point c){
return (b.x-a.x)*(c.y-a.y)-(c.x-a.x)*(b.y-a.y);

}

double dis(point a,point b){
return sqrt((a.x-b.x)*(a.x-b.x)+(a.y-b.y) *(a.y-b.y));

}

ostream& operator<<(ostream& os,point r){
os<<r.x<<" "<<ry<<" ";
return os;

}

void print(polygon p){
inti;
cout<<p.size()<<":";
fr(i,0,(int)p.size()-1)

cout<<"("<<pl[i].x<<","<<plil.y<<")";

cout<<end|;

}

point poi(point a,point b,point c,point d){
double s1=area2(a,b,c),s2=area2(a,b,d);
return make_pair((c.x*s2-d.x*s1)/(s2-s1),(c.y*s2-
d.y*s1)/(s2-s1));
}
bool onseg(point a,point b,point c){
return dis(a,c)+dis(b,c)-dis(a,b)<zero;
}
point rotate(point a,point b,double angle){
return make_pair((b.x-a.x)*cos(angle)-(b.y-
a.y)*sin(angle)+a.x,(b.x-a.x)*sin(angle)+(b.y-
a.y)*cos(angle)+a.y);
}
bool intersect(point &a,point &b,point &c,point &d){
return area2(a,b,c)*area2(a,b,d)<-
zero&&area2(c,d,a)*area2(c,d,b)<-zero;
}
double newy(point a,point b,double x){
return (x-a.x)*(b.y-a.y)/(b.x-a.x)+a.y;
}
bool inside(polygon p,point a){
double angle=rand();
point b=make_pair(cos(angle)*1e20,sin(angle)*1e20);
int i,tot=0;
fr(i,0,(int)p.size()-1)
if(onseg(pli],p[(i+1)%p.size()],a))
return true;
fr(i,0,(int)p.size()-1)
tot+=intersect(p[i],p[(i+1)%p.size()],a,b);
return tot&1;
}
double cal(point a,point b,point c,point d){
if(a.x>b.x)
return -cal(b,a,c,d);

if(c.x>d.x)
return -cal(a,b,d,c);
if(min(b.x,d.x)-max(a.x,c.x)<zero)
return 0;
a.x<c.x?a=make_pair(c.x,newy(a,b,c.x)):c=make_pair(a.x,
newy(c,d,a.x));

b.x>d.x?b=make_pair(d.x,newy(a,b,d.x)):d=make_pair(b.x

,newy(c,d,b.x));

point e=area2(a,b,c)*area2(a,b,d)>-
zero?(a.y<c.y?a:c):poi(a,b,c,d);

return ((min(a.y,c.y)+e.y)*(e.x-
a.x)+(min(b.y,d.y)+e.y)*(b.x-e.x))*0.5;

}
double intersection(polygon a,polygon b){
intij;
double s=0,tmp;
fr(i,0,(int)a.size()-1)
fr(j,0,(int)b.size()-1)
s+=tmp=cal(a[i],a[(i+1)%a.size()],b[j],b[(j+1)%b.size()]);
return's;
}

double intersection(point a,point b,polygon p){
vector<point> list;
intij;
double sum=0;
list.push_back(a);
list.push_back(b);
fr(i,0,(int)p.size()-1){
if(onseg(a,b,plil))
list.push_back(p[i]);
if(intersect(a,b,p[i],p[(i+1)%p.size()]))
list.push_back(poi(a,b,p[i],p[(i+1)%p.size()]));
}
fr(i,1,(int)list.size()-1)
fr(j,i+1,(int)list.size()-1)
if(dis(a,list[i])>dis(a,list[j]))
swap(list[i],list[j]);
fr(i,0,(int)list.size()-2)

if(inside(p,make_pair((list[i].x+list[i+1].x)/2,(list[i].y+list[i+

11.y)/2)))
sum+=dis(list[i], list[i+1]);
return sum;
}
double area(polygon p){
if(p.size()==0)
return O;
inti,len=p.size();
double s=p[len-1].x*p[0].y-p[0].x*p[len-1].y;
fr(i,0,len-2)
s+=p[il.x*pli+1].y-pli+1].x*p[il.y;
return s*0.5;
}
bool cmp(point a,point b){
return a.x*b.y-b.x*a.y>0;

}
polygon convexHull(polygon p){
if(p.size()<3)
return p;

int i,m=1,n=0;
fr(i,1,(int)p.size()-1)
if(p[i].x<p[0].x| | fabs(p[i].x-
p[0].x)<zero&&p[i].y<p[0].y)
swap(p[0],p[il);
fr(i,1,(int)p.size()-1)
if(fabs(p[i].x-p[0].x)+fabs(p[i].y-p[0].y) >zero)
p[++n]=make_pair(p[i].x-p[0].x,p[i].y-p[0].y);
sort(p.begin()+1,p.begin()+n+1,cmp);
fr(i,1,n)
plil=make_pair(p[i].x+p[0].x,p[i].y+p[0].y);
fr(i,2,n){
if(onseg(p[m-1],p[m],p[il))
continue;
while(m&&area2(p[m-1],p[m],pli])<zero)
m--;
p[++m]=plil;
}
p.resize(m+1);
return p;



} } for(int ie=1; ie<=N[0]; ie++){
#define Ip list<point> int hash(HASH r){ int te = N[ie];
vector<double> slope; int i=cal(r); if (c[te] <= eps) continue;//eps or O
bool cmp2(int a,int b){ while(u[i]&&!same(r,ht[i])) double delta = oo;
return slope[a]<slope[b]; i=(i+1)&(maxh-1); int tl = maxn;
} ht[i]=r; for(int i=1; i<=B[0]; i++)
Ip::iterator next(lp::iterator now,lp &p){ return i; if (A[B[i]][te] > eps){//eps or O
return ++now==p.end()?p.begin():now; } double temp = b[B[i]]/A[B[i]][te];
} Linear programming if (delta == 00 | | temp < delta ||

Ip::iterator back(lp::iterator now,lp &p){ temp == delta && B[i] < tl){

return now==p.begin()?--p.end():--now;

[FUEHL: ARAZEHRNTE class HLTI, (H iy T7E L
TFRWAF2 RE, B AR BT84 N[OJFEAR N T3

delta = temp;

} g . o . tl = B[il;
polygon halfPlanelntersection(point *a,point *b,int n){ ML BIOMURE B T HITER AL BEARER (ZECA44 }
o p; 4 inputName [RSCAFHEN): EAEFIANEn, m, RRAA }
polygon ans; BB, BETOR—AT n ML WA bR if (tl == maxn) return false;
vector<int> w; HMRE.  REmiT, BT mal ML RoR—AE if (delta*c[te] > maxUp){
intij; W Bl m ANEUR R, BN RO !fﬁﬁﬂj%ﬂ: maxUp = delta*c[te];
slope.clear(); (TE3CE 4N outputName FISCHEHEHD) « WS TEME, I =tl;
fr(i,0,n-1){ A —17"Infeasible".  WIRMWT LTS K, RAH AT e=te
slope.push_back(atan2(bl[i].y-a[il.y,b[i].x-a[i].x)); "Unbounded". 750, SH—AT N KM HIRREE, BT }
w.push_back(i); KA AR HBIE . */ }
} #include <string> if (maxUp == -1) break;
sort(w.begin(),w.end(),cmp2); #include<cmath> pivot(l, e);
p.push_back(make_pair(-limit,-limit)); #include <iostream> }
p.push_back(make_pair(limit,-limit)); using namespace std; return true;
p.push_back(make_pair(limit,limit)); const double eps=1e-10; }
p.push_back(make_pair(-limit,limit)); const int maxn=2002; void deleteO(){
Ip::iterator now=p.begin(),i0,i1,tmp; const int 00=19890709; int p;
fr(i,0,n-1){ struct LinearProgramming({ for(p=1; p<=B[0]; p++)
point c=a[w[i]],d=b[wl[i]]; double if (B[p] == 0) break;
while(area2(c,d, *now)>area2(c,d, *next(now,p))) Almaxn][maxn],tA[maxn][maxn],b[maxn],tb[maxn],c[maxn],tc if (p <= B[0]) pivot(0, N[1]);
now=next(now,p); [maxn],v; for(p=1; p<=N[0]; p++)
while(area2(c,d, *now)>area2(c,d, *back(now,p))) int N[maxn],B[maxn],n,m; if (N[p] == 0) break;
now=back(now,p); void set(){ for(int i=p; i<N[0]; i++)
if(area2(c,d,*now)>-zero) for(int i=1; i<=n; i++){ N[i] = N[i+1];
continue; scanf("%lIf", &c[i]); N[O]--;
i0=i1=now; clil*=m; }
while(area2(c,d, *back(i0,p))<zero){ } bool initialize(){
i0=back(i0,p); for(int i=1; i<=m; i++){ N[O] = B[0] = O;
if(i0==now) for(int j=1; j<=n; j++) for(int i=1; i<=n; i++)
return ans; scanf("%If", &A[n+ilj]); N[++N[0]] =i;
} scanf("%If", &b[n+i]); for(int i=1; i<=m; i++)
while(area2(c,d, *next(i1,p))<zero) } B[++B[0]] = n+i;
il=next(i1,p); } v=0;
p.insert(i0,poi(*i0,*back(i0,p),c,d)); void pivot(int |, int e){ int | =B[1];
*i1=poi(*i1,*next(i1,p),c,d); tble] = b[I]/All][e]; for(int i=2; i<=B[0]; i++)
for(now=i0;now !=il;now=tmp){ tAe][l] = 1/A[][e]; if (b[B[i]] < b[l])
tmp=next(now,p); for(int i=1; i<=N[0]; i++) I'=B[i];
p.erase(now); if (N[i] != e) if (b[I] >= 0) return true;
} tA[e][N[ill = AININEII/Ae]; double origC[maxn];
} for(int i=1; i<=B[0]; i++){ memcpy(origC, c, sizeof(double)*(n+m+1));
for(now=p.begin();now!=p.end();now++) tb[BIi]] = b[B[i]]-A[B[i]][e]*tb[e]; N[++N[0]] = 0;
ans.push_back(*now); tA[BLi][I] = -A[B[i]l[e]*tAle][I]; for(int i=1; i<=B[0]; i++)
return ans; for(int j=1; j<=N[0]; j++) A[B[i]][0] = -1;
} if (N[j] = e) memset(c, 0, sizeof(double)*(n+m+1));
void midperpendicular(point a,point b,point &c,point &d){ tA[B[i]][N[j]] = A[BLi]]IN[j]])- c[0] =-1;
c=(a+b)/2; tA[e][N[II*A[B[i]][e]; pivot(l, 0);
d=point(-(b.y-c.y),b.x-c.x)+c; } opt();//unbounded
} v += th[e]*c[e]; if (v < -eps) return false;//eps
point circleCenter(point a,point b,point c){ tc[l] = -tAfe][l]*c[e]; delete0();

point ab0,ab1,ac0,acl;
midperpendicular(a,b,ab0,abl);
midperpendicular(a,c,ac0,acl);
return poi(ab0,abl,ac0,acl);

}

int main(){}
Hash

#include<iostream>
#define fr(i,a,b) for(i=a;i<=b;i++)
#define HASH int
using namespace std;
const int maxh=1<<20;
bool u[maxh];
int ht[maxh];
int cal(HASH r){
return r&(maxh-1);
}
bool same(HASH a,HASH b){
return a==b;

for(int i=1; i<=N[0]; i++)
if (N[i] !=e)
te[N[i]] = c[N[i]]-tA[e][N[i]]*c[e];
for(int i=1; i<=N[0]; i++)
if (N[i] == e) N[i] =1;
for(int i=1; i<=B[0]; i++)
if (B[i] ==1) B[i] = e;
for(int i=1; i<=B[0]; i++){
for(int j=1; j<=N[0]; j++)
A[B[ITI[N[j]] = tA[B[i]][N[]];
b[BIi]] = tb[B[i]l;
}
for(int i=1; i<=N[0]; i++)
c[N[i]] = te[N[il];
}
bool opt(){//false stands for unbounded
while (true){
intl, e;
double maxUp = -1;//fE/: 0!

memcpy(c, origC, sizeof(double)*(n+m+1));
bool inB[maxn];
memset(inB, false, sizeof(bool)*(n+m+1));
for(int i=1; i<=B[0]; i++)
inB[B[i]] = true;
for(int i=1; i<=n+m; i++)
if (inB[i] && c[i] != 0){
v += c[i]*b[i];
for(int j=1; j<=N[0]; j++)
c[N[j]] -= AlI]IN*c(il;

c[i] = 0;
}
return true;
}
double get(){

set();

if (linitialize()){
printf("Infeasible\n");
return 0;



if (fopt(){
printf("Unbounded\n");
return O;
}
return v;
bool inN[maxn];
memeset(inN, false, sizeof(bool)*(n+m+1));
for(int i=1; i<=N[0]; i++)
inN[N[i]] = true;
for(int i=1; i<=n; i++)
if (inN[i]) printf("x%d = %If\n", i, 0.0);
else printf("x%d = %If\n", i, b[i]);

%
LinearProgramming g;
int main(){
while(cin>>g.n>>g.m)
printf("Nasa can spend %d taka.\n",(int)ceil(g.get()));
}
Max Flow
#include<iostream>
using namespace std;
const int maxn=100002;
const int maxm=1000002;
const int mm=maxm*2+1;
const int limit=1000000000;
const double zero=1e-8;
template<class T>
struct MaxFlow{
int buf3[mm],buf4[mm],g[maxn],la[maxn],*num, *next,tt;
T bufl[mm],buf2[mm],*x, *y,rec,sum,u[maxn];
MaxFlow():x(bufl+maxm),y(buf2+maxm),num(buf3+max
m),next(buf4+maxm){
clear();
}
void clear(){
memset(g,tt=0,sizeof(g));
}
void add(int a,int b,T c){
next[++tt]=g[a];
next[-tt]=g[b];
num(g[a]=tt]=b;
num(g[b]=-tt]=a;
x[tt]=c;
x[-tt]=0;//x[-tt]=-c if undirected

}
bool dfs(int r,int t, T mi){
if(r==t){
rec=mi;

return true;

}
ulr]=sum;
inti=la[r];
dof

if(x[i]-
y[i]>zero&&u[num[i]]!'=sum&&dfs(numlil,t,min(mi,x[il-y[i])){
yl-i]=-(y[la[r]=i]+=rec);
return true;
}
i=(next[i]?next[i]:g[r]);
twhile(i!=la[r]);
return false;

}

T get(int s,int t){
memset(u,255,sizeof(u));
memmove(la,g,sizeof(g));
memset(y-tt,0,(tt*2+1)*sizeof(T));
sum=0;
while(dfs(s,t,limit))

sum-+=rec;
return sum;

b

MaxFlow<int> g;

int main(){

}

Max Flow Max Cost
#include<iostream>

#define fr(i,a,b) for(i=a;i<=b;i++)

#define nxt(r) (r==n?0:r+1)
using namespace std;
const int maxn=100002;
const int maxm=1000002;
const int mm=maxm*2+1;
const int limit=1000000000;
const double zero=1e-8;
template<class T1,class T2>
struct MaxFlowMaxCost{
int
buf3[mm],buf4[mm],g[maxn],*num,*next,tt,queue[maxn],f[m
axnl,i,j,k,p,q;
T1 bufl[mm],buf2[mm],*x,*y;
T2 buf5[mm],*v,d[maxn];
bool u[maxn];
MaxFlowMaxCost():x(bufl+maxm),y(buf2+maxm),num(b
uf3+maxm),next(buf4d+maxm),v(bufS+maxm){
clear();
}
void clear(){
memset(g,tt=0,sizeof(g));
}
void add(int a,int b,T1 ¢,T2 d){
next[++tt]=g[al;
next[-tt]=g[b];
num(g[a]=tt]=b;
num(g[b]=-tt]=a;
x[tt]=c;
v[-tt]=-(v[tt]=d);
x[-tt]=0;
}
void get(int s,int t,int n,T1 &maxflow,T2 &maxcost){
maxflow=maxcost=0;
memset(y-tt,0,(tt*2+1)*sizeof(T1));
dof
fr(i,0,n)
d[i]=-limit;
memset(u,d[s]=0,n+1);

for(u[queue[p=g=0]=s]=true;nxt(q)!=p;p=nxt(p)){
u[j=queue[p]]=false;
for(i=g[jl;i;i=next[i])
if(x[i]-
ylil>zero&&d[k=numli]]<d[j]+v[i]){
dlk]=d[j]+v[f[k]=i];
if(ufk])
u[queue[g=nxt(q)]=k]=true;

}
}
if(d[t]>-limit){
T1 mi=limit;
for(i=t;il=s;i=num[-f[i]])
mi=min(mi,x[f[i]]-y[f[i]]);
for(i=t;il=s;i=num[-f[i]])
yI-Li1=-(y[fli]]+=mi);
maxcost+=mi*d[t];
maxflow+=mi;
}
lwhile(d[t]>-limit);
}
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int main(){}
Max Flow Min Cost

#include<iostream>
ttdefine fr(i,a,b) for(i=a;i<=b;i++)
#tdefine nxt(r) (r==n?0:r+1)
using namespace std;
const int maxn=100002;
const int maxm=1000002;
const int mm=maxm*2+1;
const int limit=1000000000;
const double zero=1e-8;
template<class T1,class T2>
struct MaxFlowMinCost{
int
buf3[mm],buf4[mm],g[maxn],*num, *next,tt,queue[maxn],f[m
axnl,i,j,k,p,q;
T1 buf1[mm],buf2[mm], *x, *y;
T2 buf5[mm],*v,d[maxn];

bool u[maxn];
MaxFlowMinCost():x(bufl+maxm),y(buf2+maxm),num(b
uf3+maxm),next(buf4+maxm),v(buf5+maxm){
clear();
}
void clear(){
memset(g,tt=0,sizeof(g));
}
void add(int a,int b, T1 ¢, T2 d){
next[++tt]=g[al;
next[-tt]=g[b];
num(g[a]=tt]=b;
num(g[b]=-tt]=a;
v[-tt]=-(v[tt]=d);
x[tt]=c;
x[-tt]=0;
}
void get(int s,int t,int n,T1 &maxflow,T2 &mincost){
maxflow=mincost=0;
memset(y-tt,0,(tt*2+1)*sizeof(T1));
do{
fr(i,0,n)
d[i]=limit;
memset(u,d[s]=0,n+1);

for(u[queue[p=g=0]=s]=true;nxt(q)!=p;p=nxt(p)){
ulj=queue(p]]=false;
for(i=g[j];i;i=next[i])
if(x[i]-
yli]>zero&&d[k=num[i]]>d[j]+Vv[i]{
d[k]=d[j]+v[f[k]=i];
if(lufk])
u[queue[g=nxt(q)]=k]=true;

}
}
if(d[t]<limit){
T1 mi=limit;
for(i=t;il=s;i=num[-f[i]])
mi=min(mi,x[f[i]]-y[fli]]);
for(i=t;il=s;i=num[-f[i]])
yI-ALill=-(y[fli]]+=mi);
mincost+=mi*d[t];
maxflow+=mi;
}
twhile(d[t]<limit);
}
h
int main(){
}
Number Theory

#include<iostream>
template<class T>
T extGCD(T a,T b, T &x,T &y){
if(b==0){
x=1;
y=0;
return a;
}
T tmp=extGCD(b,a%b,y,x);
y-=a/b*x;
return tmp;
}
template<class T>
T extMod(T a,T b){
T tmp=a%b;
return tmp<0?tmp+b:tmp;
}

int main(){}

Prime Heap
#include<iostream>
#define fr(i,a,b) for(i=a;i<=b;i++)
using namespace std;
const int maxn=100002;
const int maxm=1000002;
const int limit=1000000000;
template<class T>
struct PrimeHeap{

int
g[maxn],num[maxm],next[maxm],w[maxn],where[maxn],tt;



T v[maxm],d[maxn];

PrimeHeap(){
clear();

}

void clear(){
memset(g,tt=0,sizeof(g));

}

void add(int a,int b, T c){
num[++tt]=b;

v[tt]=c;
next[tt]=g[a];
glal=tt;

}

void add2(int a,int b,T c){
add(a,b,c);
add(b,a,c);

}

void chg(int a,int b){
swap(w([a],w[b]);
where[wl[a]]=a;
where[w[b]]=b;

}

void up(int r){
while(r>1&&d[w[r]]<d[w[r>>1]])}{
chg(r,r>>1);
r>>=1;

}
void down(int r,int I){
int j=r+r;
while(j<=I){
if(j<I&&d[w[j+1]]<d[w[j]])
j
if(d[w(j]]>=d[w([r]])
break;
chg(rj);
r=j;
j=r+r;

}
T get(int s,int n){
intik,l=n+1;
T ans=0;
fr(i,0,n)
d[i]=limit;
d[s]=0;
fr(i,0,n)
where[w[i+1]=i]=i+1;
for(i=l;i;i--)
up(i);
while(d[w[1]]<limit&&I){
ans+=d[k=w[1]];
chg(1,1);
down(1,--1);
for(i=g[kl;i;i=next[i])
if(v[i]<d[numl[i]]&&where[num[i]]<=I){
d[numli]]=vi];
up(where[num([i]]);

}

return ans;

%
int main(){}
Size Balanced Tree
#include<iostream>
#define sz(t) (t==NULL?0:t->s)
using namespace std;
struct Node{
int key,s;
Node *left, *right;
Node(int a):s(1),left(NULL),right(NULL),key(a){}
b
int cmp(Node *a,Node *b){
return a->key-b->key;
}
void update(Node *t){
if(1t)
return;

t->s=sz(t->left)+sz(t->right)+1;
}
void rr(Node *&t,Node *k){
t->left=k->right;
k->right=t;
update(t);
update(k);
t=k;
}
void Ir(Node *&t,Node *k){
t->right=k->left;
k->left=t;
update(t);
update(k);
t=k;
}
void insert(Node *&t,Node *k){
if(t==NULL)
t=k;
else
if(cmp(k,t)<0){
insert(t->left,k);
if(sz(t->left->left)>sz(t->right))
rr(t,t->left);
}
else{
insert(t->right k);
if(sz(t->right->right)>sz(t->left))
Ir(t,t->right);
}
update(t);
}
Node findmin(Node *t){
while(t->left!=NULL)
t=t->left;
return *t;
}
void remove(Node *&t,Node *k){
if(t==NULL)
return;
if(cmp(k,t)==0)
if(t->right==NULL){
k=t->left;
delete t;
t=k;
}
else{
Node tmp=findmin(t->right);
remove(t->right,&tmp);
tmp.left=t->left;
tmp.right=t->right;
*t=tmp;
}
else
if(cmp(k,t)<0)
remove(t->left,k);
else
remove(t->right,k);
update(t);
}
void preorder(Node *t){
if(t==NULL)
return;
preorder(t->left);
printf("%d ",t->key);
preorder(t->right);
}

int main(){}

Sort

#include<iostream>
#define fr(i,a,b) for(i<=a;i<=b;i++)
using namespace std;
void gsort(int a,int b,int x[]){
if(a>=b)
return;
int i=a,j=b,k=x[(a+b)>>1];
dof
while(x[j]>k)
=

while(x[i]<k)

i++;
if(i<=j)
swap(x[i++],x[j--1);
Ywhile(i<=j);
qgsort(a,j,x);
qgsort(i,b,x);
}
long long mergeSort(int a,int b,int list[]){
if(a>=b)
return 0;
int m=(a+b)>>1,i=a,j=m+1,k, *tmp=new int[b-a+1]+a;
long long tot=mergeSort(a,m,list)+mergeSort(m+1,b,list);
fr(k,a,b)
if(j>b | |i<=m&&list[i]<=list[j]){
tmplk]=list[i++];
tot+=j-m-1;
}
else
tmplk]=list[j++];
memmove(list+a,tmp+a,(b-a+1) *sizeof(list[0]));
delete tmp;
return tot;
}
int main(){}
Suffix Sort

#include<iostream>
#define fr(i,a,b) for(i=a;i<=b;i++)
using namespace std;
const int maxn=200002;
int
sa[maxn],rank[maxn],nrank[maxn],nsa[maxn],cnt[maxn],x[ma
xn],h[maxn];
void suffixSort(int *x,int n,int limit){
intik;
memeset(cnt,0,sizeof(cnt));
fr(i,0,n-1)
cnt[x[i]]++;
fr(i,1,limit)
cntfil+=cnt[i-1];
for(i=n-1;i>=0;i--)
sa[--cnt[x[i]]]=i;
rank[sa[0]]=0;
fr(i,1,n-1)
rank[sa[i]]=rank[sa[i-1]]+(x[sa[i-1]]!=x[sa[i]]);
for(k=1;k<n;k*=2){
fr(i,0,n-1)
cnt[rank[sali]]]=i+1;
for(i=n-1;i>=0;i--)
if(sa[i]-k>=0)
nsa[--cnt[rank[sa[i]-k]]]=sa[i]-k;
fr(i,n-k,n-1)
nsa[--cnt[rank[i]]]=i;
nrank[sa[0]]=0;
rank[n]=-1;
fr(i,1,n-1)
nrank[nsali]]=nrank[nsa[i-
1]]+(rank[nsa[i]]'=rank[nsa[i-1]] | | rank[nsa[i]+k] !=rank[nsal[i-
1]+K]);
memmove(rank,nrank,n*4);

memmove(sa,nsa,n*4);
}
}
void setHeight(int n){
int i,j,k=0;
fr(i,0,n-1)
if(rank[i]){
k=k?k-1:0;
j=sa[rank[i]-1];
while(i+k<n&&j+k<n&&x[j+k]==x[i+k])
k++;
h[rank[i]]=k;
}
else
h[0]=k=0;
}
int main(){}
Two SAT

#include<iostream>



#include <cstdio>
#include <vector>
#include <algorithm>
using namespace std;
const int N = 2100;//# K N EL
class SAT{
private:
vector<int>g[N]; //Ji IR L
int n, m, h[N], id[N]; //id[)3&7 i A mi s T 1
R I
int cnt, scnt, dfn[N], low[N], cur[N];
int stack[N], top, est[N], etop;
vector<int> tree[N]; //# 17 JoF Pl (Y320 38056 150 (7 1)
vector<int> contain[N]; //#T KR EEA SEVE & R IK A
PRI 6
void dfs(int);
void tsDfs(int);
void topologicalSort();
void colorDfs(int);
void color();
void tagAnswer();
void printAnswer();
void getOneAnswer();
void buildGraph();
public:
void scR();
bool build();
bool judge();
void solve();
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[*ERE uild 2% T PIRTIAR P (AR A8 SI2 o i N A7 00 AR 2
HE)*/

bool SAT::build(){
if (scanf("%d %d",&n,&m)==EOF)
return false;
n*=2;
for (int i=0;i<n;i++)
glil.clear();
for (int i=0;i<m;i++) {
inta,b,c,d;
scanf("%d %d",&a,&b);//a, b ZHFH. a FifE4Hm 5
—mNc bFITEHAN Ry do JEE AL a->d F1
34 b->co

if(a>0){
a=(a-1)*2;
c=a+l;

}

elsef
c=(-a-1)*2;
a=c+l;

}

if(b>0){
b=(b-1)*2;
d=b+1;

}

elsef{
d=(-b-1)*2;
b=d+1;

}

glc].push_back(b);
g[d].push_back(a);
}
return true;
}
void SAT::dfs(int src){
etop =top =0;
stack[top++] = src;
while(top != 0){
int ¢ = stack[top-1];
if(dfn[c] == -1){
h[c] = dfn[c] = low[c] = cnt++;
est[etop++] = ¢;
}
for(; cur[c] >= 0; cur[c]--}{
int no = g[c][cur[c]];
if(dfn[no] == -1){
stack[top++] = no;
break;

}

h[c] <?=low[no];
}
if(cur[c] >=0)
continue;
top--;
intk;
if(h[c] = low[c]){
low([c] = h[c];
continue;
}
dof
k = est[--etop];
id[k] = scnt; low[k] = N;
twhile(k !=c);
scnt++;
}
}
[* BRI scR AT difs 2 3R J5t 18] A0 R0 B 5/
void SAT::scR(){
memset(dfn, -1, sizeof(dfn));
cnt =scnt = 0;
for(inti=0;i<n;i++){
cur(i] = gli].size()-1;
containli].clear();

}
for(inti=0;i<n;i++)
if(dfn[i] ==-1)
dfs(i);

G A RIE I o B AL S IR AT, S SR AT T
FMAES . WRASKTAT R, AR, */
for (int i=0;i<n;i++)
contain[id[i]].push_back(i);
}
/*ERH judge FIWTR T RESR — NI4T U7 SRR/
bool SAT::judge(){
for (int i=0;i<n;i+=2)
if (id[i]==id[i+1])
return false;
return true;
}
[*BEY buildGraph FEEANSREE /> EAE N —N L, EHTY
Bl (4, BRI — A I E)
FRREERENER, WHARLZ Bl WU — ikt
PLHBR L. s*/
void SAT::buildGraph(){
for (int i=0;i<scnt;i++)
tree[i].clear();
for (int i=0;i<n;i++)
for (int j=0;j<g[i].size();j++){
int a=id[i];
int b=id([g[i][jl];
if (al=b)
tree[b].push_back(a);
}
}
void SAT::tsDfs(int k){
dfn[k]=cnt++;
for (int i=0;i<tree[k].size();i++){
int w=tree[k][i];
if (dfn[w]==-1)
tsDfs(w);
}
low[scnt++]=k;
}
/* %] topologicalSort Fl tsDfs &t #7 AT I HEF, HE
JTJ5 45 RAFTE low HUH A+ */
void SAT::topologicalSort(){
for (int i=0;i<scnt;i++){
dfn[i]=-1;
low[i]=-1;
}
int nn=scnt;
cnt=scnt=0;
for (int i=0;i<nn;i++)
if (dfn[i]==-1)
tsDfs(i);
}
void SAT::colorDfs(int k){
dfn[k]=2;

for (int i=0;i<tree[k].size();i++){
int w=tree([k][i];
if (dfn[w]==-1)
colorDfs(w);

}
}
/*BR %L color Al colorDfs /X HT AT H 4, BiEHREEN
1 AL — AT AT R/

void SAT::color(){
for (int i=0;i<scnt;i++)
dfn[i]=-1;
for (int i=scnt-1;i>=0;i--)
if (dfn[low[i]]==-1){
[HEF lowliJFE G 1 )5, SR IE mRARIE N 2%/
int a=contain[low[i]][0];//7E Ji &l th & — xR T 5% il
Iyt lowlilM & a, A5 a FTRALN S — &5 b TR A58 % @ 5y
i id[b] — & A2 low[i] T J& Ao
int b;
if (a%2==0)
b=a+1;
else
b=a-1;
dfn[low[i]]=1;
if (dfn[id[b]]==-1)
colorDfs(id[b]); //HI THAR R, A id[b]AEIEHI AT
H A low[i] )77 & 5
}
}
[*ERE tagAnswer FH BT A B 0 OEEAT RR T, 19 3R K
HITTAT fif*/
void SAT::tagAnswer(){
for (int i=0;i<n;i++)
lowl[i]=-1;
for (int i=0;i<scnt;i++)
if (dfnlil==1)//i JH AT S B, B4 R T
SRR T i ) AR S T T AT R A
for (int j=0;j<contain[i].size();j++)
low[containli][j]]=1;
}
/* R printAnswer 1 E[ 5 B I RT AT fife*/
void SAT::printAnswer(){
for (int i=0,j=0;i<n;i++,j++)
if (low[i]==1){
printf("%d",i);
if (jl=n/2-1)
printf(" ");
else
printf("\n");
}
}
/*PRi % getOneAnswer 793 J5 B (1) — 20 m] 47 fife*/
void SAT::getOneAnswer(){
buildGraph();
topologicalSort();
color();
tagAnswer();
printAnswer();
}
[*RRAEY solve TTARYE SEPREER, HEATTE Sk */
void SAT::solve(){
scR();
if (judge()){
printf("1\n");
getOneAnswer();
}
else
printf("0\n");
}
int main(){
SAT sat;
while (sat.build())
sat.solve();



