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Graph &g

/* *\
| DAG HIREMAR EFC
| INIT: edgel[] [14F#:4E/; pre[]l, post[], tag®EO;
| CALL: dfstag(i, n); pre/post:F i/ SR
\* */
int edge[V][V], pre[V], post[V], tag;
void dfstag(int cur, int n)
{ // vertex: 0 ~ n-1
pre[cur] = ++tag;
for (int i=0; i<n; ++i) if (edge[cur][i]) {
if (0 == pre[i]) {
printf ("Tree Edge!\n");
dfstag(i, n);
} else {
if (0 == post[i]) printf("Back Edge'!\n");
else if (pre[i] > pre[cur])
printf ("Down Edge'\n") ;
else printf ("Cross Edge!\n");

}
}
post[cur] = ++tag;
}

*
| Fel= B
| INIT: edgel[][14F#JERE;vis[],pre[],anc[],bridge EO;
| CALL: dfs(0, -1, 1, n);
\* */
int bridge, edgel[V][V], anc[V], pre[V], vis[V];
void dfs(int cur, int father, int dep, int n)
{ // vertex: 0 ~ n-1
if (bridge) return;

*\

vis[cur] = 1; prel[cur] = anc[cur] = dep;
for (int i=0; i<n; ++i) if (edge[cur][i]) {
if (i '= father && 1 == vis[i]) {

if (pre[i] < anc[cur])
anc[cur] = pre[i];//back edge
}
if (0 == vis[i]) {
dfs (i, cur, dep+l, n);
if (bridge) return;
if (anc[i] < anc[cur]) anc[cur] = anc[i];

//tree edge

if (anc[i] > pre[cur]) { bridge = 1; return; }

}
}
vis[cur] = 2;

}

*
| FeEEERE ()
| INIT: edgel[] [14F#4ERE ;vis[],pre[],anc[],deg[1EHO0;
| CALL: dfs(0, -1, 1, n);
| k=deg[0], deg[i]+1 (i=1..n-1)AMIERXTT =/GE 2 HEE &3
| FER: ofEN R B 2k !
\* */
int edge[V][V], anc[V], pre[V], vis[V], deg[V];
void dfs(int cur, int father, int dep, int n)
{// vertex: 0 ~ n-1
int ent = 0;

*\

vis[cur] = 1; prel[cur] = anc[cur] = dep;
for (int i=0; i<n; ++i) if (edge[cur][i]) {
if (i '= father && 1 == vis[i]) {

if (pre[i] < anc[cur])
anc[cur] = pre[i];//back edge
}
if (0 == vis[i]) {
dfs (i, cur, dep+l, n);
++ent; // I
if (anc[i] < anc[cur]) anc[cur] = anc[i];
if ((cur==0 && cnt>1l) ||
(cnt!=0 && anc[i]>=pre[cur]))
++deg[cur] ;

//tree edge

}
}

vis[cur] = 2;

// link degree of a vertex

/* *\
| XHEEE DP + DFS
| INIT: g[][]4BEEAERE;
| CALL: res = clique(n);
\* */
int g[V][V], dp[V], stk[V][V], mx;
int dfs(int n, int ns, int dep){
if (0 == ns) {
if (dep > mx) mx = dep;
return 1;

}
int i, j, k, p, ent;
for (i = 0; i < ns; i++) {
k = stk[dep][i]; cnt = O;
if (dep + n - k <= mx) return O;
if (dep + dpl[k] <= mx) return O;
for (j =i+ 1; j < ns; j++) {
p = stk[depl[]jl];
if (gl[k]l[p]) stk[dep + 1][cnt++] = p;
}
dfs(n, cnt, dep + 1);
}
return 1;
}
int clique (int n) {
int i, j, ns;
for (mx =0, i=n-1; i >= 0; i--) {
// vertex: 0 ~ n-1
for (ns =0, j=1i+1; j < n; j++)
if (g[i][j]1) stk[1]1[ ns++ 1 = j;
dfs(n, ns, 1); dp[i] = mx;
}
return mx;

}

*
| BXHIERIZ o (E)
| INIT: adj[][]1EANEMER, cntlal ham4BEAANE
| CALL: elpath(0); B :AEFHAMZ
\* */
int adj[V][V], idx[V][V], cnt[V], stk[V], top;
int path(int v) {
for (int w ; cnt[v] > 0; v = w) {
stk[ top++ ] = v;
w = adj[v][ --cnt[v] ];
adj[w] [ idx[w][v] ] = adj[w]l[ --cnt[w] ];
// RERETE—-ARNE, HRv->wE, EELEMNBRw->v
}

return v;

*\

}
void elpath (int b, int n){
int i, j;
for (i = 0; i < n; ++i) // vertex: 0 ~ n-1
for (j = 0; j < cnt[i]; ++3)
idx[i][ adj[i][3] 1 = 3;
printf("$d", b);
for (top = 0; path(b) == b && top !'= 0; ) {
b = stk[ --top ]’
printf("-%d", b);

// begin from b

}
printf ("\n");
e "
| Dijkstra #HLI 0 (N*2)
| Dijkstra --- FASEIL (FEMEERL Ll HEBCh STLHQueueSEHT)
| lowcost[] --- beg®lHAh S HRITH
| path[] -- begHBEIFMH, BRFEL M
\* */
#define INF 0x03F3F3F3F
const int N;
int path[N], vis[N];

void Dijkstra(int cost[] [N], int lowcost[N], int n, int beg) {

int i, j, min;
memset (vis, 0, sizeof(vis));
vis[beg] = 1;
for (i=0; i<n; i++){
lowcost[i] = cost[beg][i]; path[i] = beg;
}
lowcost[beg] = 0;
path[beg] = -1; // WRIFFE
int pre = beg;
for (i=1l; i<n; i++){

min = INF;



for (j=0; j<n;
// TEE@ﬂu&TﬁESﬁﬁéﬁtﬂ INFARERUR K
if (vis[j]==0 &&
lowcost[pre]+cost[pre] [j]<lowcost[j]) {
lowcost[j] = lowcost[pre] + cost[pre] [j];
path[j] = pre;
}
for (j=0; j<n; j++)
if (vis[j] == 0 && lowcost[j] < min) {
min = lowcost[j]; pre = j;
}
vis[pre] =

}

1;

}

/* *\
| Dijkstra O(E * log E)

| INIT: WHinit(nv, ne)iZAIIEWIEL;

| CALL: dijkstra(n, src); dist[i] %src@ﬂiﬁﬁ%ﬁﬁﬁ%

\* */

// type of cost
// max of cost

#define typec int
const typec inf = O0x3f3f3f3f;
typec cost[E], dist[V];
int e, pnt[E], nxt[E], head[V], prev[V], vis[V];
struct gnode {
int v; typec c;
gnode (int vv = 0, typec cc = 0) : v(vv), c(cc) {}
bool operator < (const gnode& r) const { return c>r.c; }
}i
void dijkstra(int n, const int src) {
gnode mv;
int i, j, k, pre;
priority queue<qgnode> que;

vis[src] = 1; dist[src] = 0;
que.push (gnode (src, 0));
for (pre = src, i=1; i<n; i++) {
for (: = head[pre]; j '= -1; j = nxt[j]) {
= pnt[j];
1f (vis[k] == 0 &&

dist[pre] + cost[j] < dist[k]){
dist[k] = dist[pre] + cost[j];
que.push (gnode (pnt[j], dist[k]));
prev([k] = pre;
}
}
while ('que.empty () && vis[que.top().v] == 1)
que.pop () ;
if (que.empty()) break;
mv = que.top(); que.pop();
vis[pre = mv.v] = 1;
}
}
inline void addedge(int u, int v, typec c){
pnt[e] =v; cost[e] = c; nxt[e] = head[u]; head[u] = e++;
}

void init(int nv, int ne){
int i, u, v; typec c;
e =0;

-1, sizeof (head));
0, sizeof(vis));
-1, sizeof (prev));

memset (head,
memset (vis,
memset (prev,

for (i = 0; i < nv; i++) dist[i] = inf;
for (i = 0; i < ne; ++i) {
scanf ("$d%d%d", &u, &v, &c);// %d: type of cost

addedge (u, v, c); // vertex: 0 ~ n-1, EJail
}
/*
| BellmanFord HiRHE O (VE)

| BEE—REOT, GEFEFEFBULBIT, MREIER KSR E

| INIT: edgel[E][3]1X#

| CALL: bellman (src) ;H fIRFI0;dist[i] NsrcBliBRMEEE

| WLABRESANRG: FEHLWELRE, WEATKN>=RrkE
/J\){E, TERBKE, <=RTKEXE, EARER
\
#define typec int

const typec inf=0x3f3f3f3f;

int n, m, pre[V], edge[E][3];
typec dist[V];

int relax (int u, int v, typec c){

if (dist[v] > dist[u] + c) {
dist[v] = dist[u] + c;

*\

*/

// type of cost
// max of cost

(v-u<=c:a[u] [v] =

pre[v] = u; return 1;

}

return O;

}

int bellman (int src){

int i, j;
for (i=0; i<n; ++i) {
dist[i] = inf; prel[i] = -1;

}
dist[src] = 0; bool flag;
for (i=1; i<n; ++i){
flag = false; // fitk
for (3=0; j<m; ++3j) {
if (1 == relax(edge[3j][0], edge[j][1],
edge[j]l[2]) ) flag = true;
}
if( 'flag ) break; }
for (3=0; j<m; ++3j) {
if (1 ==relax(edge[]j][0], edge[]j][1], edge[]j][2]))
return 0; // BEflE
}
return 1;
e "
| SPFA(Shortest Path Faster Algorithm)
Bellman-FordBIAH MBS, BT ALERTIRTH. BWE
O (kE) ¥ [H] 5 2% BE Py K VR R BIHAR T NS B2, BT DU Fid.
3. RGBSR —miA s Pl T IR AR A, AR RES AT 48
e AR A T HE . B
HIb A EI B EREAG RS, BT | v RETRE .
\*
// POJ 3159 Candies

*/

const int INF = O0x3F3F3F3F;
const int V = 30001;
const int E = 150001;

int pnt[E], cost[E], nxt[E];
int e, head[V]; int dist[V];
int main(void) {
int n, m;
while( scanf ("%d%d",
int i, a, b, c;
e =0;
memset (head, -1, sizeof (head));
for( i=0; i < m; ++i )
{// b-a <= c, HEZ(a, b):c, WUKFHME! ! !
scanf ("%d%d%d", &a, &b, &c);
addedge(a, b, c);

bool vis[V];

&n, &m) !'= EOF ) {

}

printf ("$d\n", SPFA(1l, n));
}
return 0;
}
int relax(int u, int v, int c){

if ( dist[v] > dist[u] + ¢ ) {

dist[v] = dist[u] + c¢; return 1;
}
return O;
}
inline void addedge (int u, int v, int c){

pnt[e] =v; cost[e] =c; nxt[e] = head[u]; head[u] = e++;
}
int SPFA(int src, int n)

{ /7 BCARFIRRSTEL, ATEER R A SIS

int i;
for( i=1l; i <= n; ++i ){ // WAR1...n
vis[i] = 0; dist[i] = INF;
}
dist[src] = 0;
int QI[E], top = 1;
Q[0] = src; vis[src] = true;
while( top ){
int u, v;
u = Q[--top]; vis[u] = false;
for( i=head[u]; i '= -1; i=nxt[i] ) {
= pnt[i];
if( 1 == relax(u, v, cost[i]) && 'vis[v] ) {
Q[top++] = v; vis[v] = true;

}
}
}

return dist[n];



// BAFISEIR, T BAT AAEIE B —PoJ 3169 Layout
$#define swap(t, a, b) (t=a, a=b, b=t)
const int INF = Ox3F3F3F3F;
const int V = 1001;
const int E = 20001;
int pnt[E], cost[E], nxt[E];
int e, head[V], dist[V];
bool vis[V];
int ent[V]; // ANBAFIRE
int main (void) {
int n, ml, md;
while( scanf ("%$d%d%d",
int i, a, b, c, t;
e =0;
memset (head, -1, sizeof (head));
for( i=0; i < ml; ++i ) // A m|! 1!
{// R-/h<=c, HEA D, K):c
scanf ("%d%d%d", &a, &b, &c);
if( a > b) swap(t, a, b);
addedge(a, b, c);

&n, &ml, &md) !'= EOF ){

}

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

{// R-A>=c ==> /f-R<=-c, FREZA (K, P):-c
scanf ("%d%d%d", &a, &b, &c);

if( a < b ) swap(t, a, b);
addedge (a, b, -c);
}
//for( i=1; i <= n; ++i ) printf("%d\n", dist[i]);
printf ("$d\n", SPFA(1l, n));
}
return O;
}
int relax(int u, int v, int c){
if( dist[v] > dist[u] + c¢ ) {
dist[v] = dist[u] + c¢; return 1;
}
return O;
}
inline void addedge (int u, int v, int c){
pnt[e] =v; cost[e] =c; nxt[e] = head[u]; head[u] = e++;
}
int SPFA(int src, int n){// MAFARFISZER
int i;
memset (cnt, 0, sizeof(cent)); // ABAIKR¥
memset (vis, false, sizeof(vis));

for( i=1; i <= n; ++i ) dist[i] = INF;
dist[src] = 0;

queue<int> Q;

Q.push(src); vis[src] = true; ++cnt[src];

while( !'Q.empty() ){
int u, v;

u = Q.front(); Q.pop(); vis[u] = false;
for( i=head[ul; i '!'= -1; i=nxt[i] ){
v = pnt[il;
if( 1 == relax(u, v, cost[i]) && !vis[v] ) {
Q.push(v); vis[v] = true;

if( (++cnt[v]) > n ) return -1; // cnt[i]

ANNFUREL, FASRA TR A SR [ B
}

}
}
if( dist[n] == INF ) return -2; // srcS5nAHi5, HLEH
EEIE-REEN!
return dist[n]; // KM srcEnfBREER, REBESARMHE

}
/* *\
| ERER (Dijkstra)
| dijZBTE, A LLHERR A R4 MRECH/ N FETK, i dijl$iddist
| H—4ERR2%, CF2T ALK, 2K - « kIREIR/ME.
| #ytHdist[n-1] [k]1BIES
\* */
//WHU1603

int g[1010][1010];
int n,m,x;
const int INF=1000000000;
int v[1010];
int dist[1010][20];
int main() {
while (scanf ("%$d%d%d", &n, &m, &x) !=EOF) {
for (int i=1l;i<=n;i++)
for (int j=1;j<=n;j++)
glil [3]1=INF;

for (int i=0;i<m;i++) {
int p,q,r;
scanf ("%d%ds%d", &p, &q, &r) ;
if (r<glpllql) glpllql=r;

}
for (int i=l;i<=n;i++){
v[i]=0;
for (int j=0;j<=x;j++)
dist[i] [j]=INF;
}

dist[1][0]=0;
dist[0] [0]=INF;
while (1){
int k=0;
for (int i=1l;i<=n;i++)
if (v[i]<x && dist[i][v[i]]l<dist[k][0])
k=i;
if (k==0) break;
if (k==n && v[n]==x-1) break;
for (int i=l;i<=n;i++){
if (v[i]l<x &&
dist[k] [v[k]]+g[k][il<dist[i][x]){
dist[i] [x]=dist[k] [v[k]]+g[k][i];
for (int j=x;3j>0;j--)
if (dist[i][jl<dist[i][j-1])
swap (dist[i][j],dist[i][j-1]);
}
}
v[k]++;
}
if (dist[n] [x-1]<INF) printf("%d\n",dist[n][x-1]);
else printf("-1\n");

}
return 0;
}
/* *\
| EREH (a%)
| ax AR fiNBIAWAELHBEEKE, hiAEAFLARKE
| gi=hi+fi;
\* */
//WHU1603

int n,m,x,ct;
int g[1010][1010],gr[1010][1010];
int dist[1010],v[1010];
const int INF=1000000000;
struct node{
int id,fi,gi;
friend bool operator <(node a,node b){
if (a.gi==b.gi) return a.fi>b.fi;
return a.gi>b.gi;
}
}s[2000010] ;
int init(){
for (int i=0;i<=n;i++){
dist[i]=INF;
v[i]=1;
}
dist[n-1]1=0;
for (int i=0;i<n;i++) {
int k=n;
for (int j=0;j<n;j++)
if (v[j] && dist[jl<dist[k]) k=3;
if (k==n) break;
v[k]=0;
for (int j=0;j<n;j++)
if (v[j] && dist[k]+gr[k][jl<dist[j])
dist[jl=dist[k]+gr[k][]j];
}
return 1;
}
int solve(){
if (dist[0]==INF) return -1;
ct=0;
s[ct] .id=0;
s[ct].£fi=0;
s[ct++] .gi=dist[0];
int cnt=0;
while (ct){
int id=s[0].id,fi=s[0].fi,gi=s[0]
if (id==n-1) cnt++;
if (cnt==x) return fi;
pop_heap (s,s+ct) ;

.gi;



ct--;
for (int j=0;j<n;j++)
if (g[id] [JI<INF) {
s[ct] .id=j;
s[ct] . fi=fi+g[id] [J];
s[ct++] .gi=s[ct] .fi+dist[]j];
push_heap (s, s+ct) ;
}
}
return -1;
}
int main() {
while (scanf ("%d%d%d", &n, &m, &x) !'=EOF) {
for (int i=0;i<n;i++)
for (int j=0;j<n;j++)
grli]l[31=g[i] [3]1=INF;
(int i=0;i<m;i++) {
int x,y,z;
scanf ("%d%dsd" , &x, &y, &2) ;
X==,y——/
glx] [yl<?=z;
grlyl [x]<?=z;

for

}

init();

printf ("$d\n",solve());
}

return 0;
2 "
| Prim 3K MST
| INIT: cost[][1FEHRIEM (infALHK) ;
| CALL: prim(cost, n); R M- 1R R EAEE ;
\* */

#define typec int

const typec inf O0x3f3£f3£f3f;

int vis[V]; typec lowc[V];

typec prim(typec cost[][V], int n)
{

// type of cost
// max of cost

// vertex: 0 ~ n-1
int i, j, p;
typec minc, res 0;
memset (vis, 0, sizeof(vis));
vis[0] 1;
for (i=1; i<n; i++) lowc[i]
for (i=1; i<n; i++) {

minc inf; p = -1;

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

if (0 == vis[]j] && minc > lowc[]j]) {
minc = lowc[j]; p js

cost[0][i];

}
if (inf == minc) return -1;
res += minc; vis[p] = 1;
for (j=0; j<n; j++)
if (0 == vis[j] && lowc[]j] > cost[plI[jl)
lowc([j] = cost[p]l[j]l:

/7 JREAER

}
return res;
}
/*
| RANEFRS 0 (vr2)
\ *

% WNERME AR R R — LB

*\

*/

UEAR:  ATDMER R R AR,
TRE—RB/MEEN, TORE—RETTHN, BidRHT0 -->T1 -->
T2 --> ... --> Tn (T) ZHHRMEEN . FHRNEHRE, BRIET_iPH

FELBBTHH—FL, TWEMT_(i+1) BA/DTETT_iMR.

BARBER:

step 1. ET_iFER—E&ARETH Hilu v.

step 2. ilifu_vEH, SRR THNAEENRANB, FTH, BHEE K
Bu'_v' E4aRB.

step 3. BRAu'_v'BIRu v/ (B, u_vBiNEETT) . HBu'_v'
Bu vEIBEHT (i+1).

B BT BRUCOMESRM, T (n-1) HEhRUNERM BT
E—&N. GREBIE.

Hi: REASFIHUEL®, BRve2MEs. AT

step 1. StAlprimRNB/NMEEHT. FprimPIEN, AR

max [u] [v] WERAETHESERFE R, vIIHE— KB FSUES KR LA
BE. (EEXE). XRBESBIN, AlprimZ@RIEIN— Ngrs, T
WEEARE T WL REE W, Mwh e RS s 3l s i ¥ 8 BUE AR
RYEIMAKIXE&IL. step 1 FAR o(Vr2) .

step 2. MEHEAETHEA v, MAZu vEBR Amax [u] [v] i#
RNETEFREAME, BIRDMEBM . step 2 AN o(E) . MUERTRINO (vA2) .

*

| ER/NERFRFRIEIRR (k FiR) O (mlogm) .

\* */
BIEgt. HEE Bk dtKruskal

R Kruskal Hik B, Ed WA BRMEETSEn- 1405, B &DE
AR, BRSO HREFERME TR —EESENR (REE—EES
&, BARSEDORE, MAMRAEEN) BHE “EH” MWEER, &
BFEn-1KERER T —RMST, n-20BBER T — MPBRY i /N R

*\

n-3, coeee » n-kILEERTE R T kU I B E AR AR, SRR H ESRRARI
/* *\

| FEESNHEE

| INIT: egBHiNFR; resBHO; cplil BHi;

| CALL: dirtree(root, nv, ne); resR%R;

\* */

#define typec int
const typec inf = Ox3f3f£3f3f;
typec res, dis[V];
int to[Vl, cp[Vl, tag[Vl;
struct Edge { int u, v; typec c; } egl[E];
int iroot(int i) {

if (cp[i] == i) return i;

return cp[i] iroot(cpli]);

// type of res
// max of res

}
int dirtree(int root, int nv, int ne) // root: i
{ // vertex: 0 ~ n-1
int i, j, k, circle 0;
memset (tag, -1, sizeof(tag)):;
memset (to, -1, sizeof(to));
for (i 0; i < nv; ++i) dis[i]
for (3 0; j < ne; ++3j) {
i = iroot(egl[j]l.u); k iroot(eg[]j].v)
if (k '= i && dis[k] > eg[j]l.c) {

inf;

dis[k] = eg[jl.c;
to[k] = 1i;
}
}
to[root] = -1; dis[root] = 0; tag[root] = root;
for (i =0; i <nv; ++i) if (cp[i] == i && -1 == tag[i]) {
j=4i;
for ( ; j !'= -1 && tag[j] == -1; j = to[j])
tag[j] = i;
if (j == -1) return O;
if (tag[j] == i) {
circle = 1; tag[j] = -2;

for (k = to[j]; k '= j; k = to[k]) tagl[k] = -2;
}
}

if (circle) {

for (j = 0; j < ne; ++3j) {
i = iroot(eg[j].u); k = iroot(eg[j].v):
if (k '=1i && tag[k] == -2) eg[j].c -= dis[k];
}
for (i = 0; i < nv; ++i) if (tag[i] == -2) {
res += dis[i]; tag[i] = 0;
for (j = to[i]; j !'= i; j = to[j]) {
res += dis[j]; cpl[j] = i; tagl[j] = 0;
}
}
if (0 == dirtree(root, nv, ne)) return 0;

} else {
for (i=0; i<nv; ++i) if (cp[i] ==1i) res +=dis[i];

/7 FEIRFOREEE N EE

}

return 1;

*

S~ -

*\
Minimal Steiner Tree

G(V, E), ARVI—/AFE, RKEDCETATHTT RNBR/DFH.
IRIEZE: O(N*3 + N * 242 * (27A + N))

INIT: d[][1BERYSERE; id[1EAKAATRIIRS;

CALL: steiner(int n, int a);

main () B HHBE : Ticket to Ride, NWERC 2006/2007
#aAExt (a1, bl) ... (a4, b4),

Rmin (sigma (dist[ai] [bi])) , HAEEMHBEREH K.
XBERE — N steinerFFk, BFEITHRM PR BHEITHE

|

\ *
#define typec int // type of cost
const typec inf = Ox3f3f3f3f; // max of cost
int vis[V], id[A]; //id[]1: AF KRS
typec d[V][V], dp[1<<A][V];//dp[i] [v]: mvE|m&ELiNEHEE
void steiner(int n, int a) {

int i, j, k, mx, mk, top = (1 << a);

for (k = 0; k < n; k++) for (i 0; i < n; i++)

*/

6



for (j = 0; j < n; j++)
if (d[i][3]1 > d[il[k] + d[k][]])

d[i]l[j] = d[i]l[k] + d[k][3];
for (i = 0; i < a; i++) { // vertex: 0 ~ n-1
for (j = 0; j < n; j++)
dp[l << i][3j] = d[3j]1[ id[i] ];
}
for (i = 1; 1 < top; i++) {
if (0 == (i & (i - 1)) ) continue;
memset (vis, 0, sizeof (vis));
for (k = 0; k < n; k++) { // init
for (dpl[i][k] = inf, j = 1; j < i; j++)
if ((1 | j) == 1 &&
dp[i] [k] > dp[jl[k] + dpl[i - jl[k])
dp[i] [k] = dp[j][k] + dp[i - jI[k];
}
for (j = 0; mx = inf, j < n; j++) { // update

for (k = 0; k < n; k++)
if (dpl[i] [k] <= mx && 0 == vis[k])
mx = dp[i] [mk = k]’
for (k = 0, vis[mk] 1; k < n; k++)
if (dpl[i]l[mk] > dp[il[k] + d[k][mk])
dp[i] [mk] = dp[i] [k] + d[k][mk];

}
}
int main(void) {
int n, a = 8;
// TODO: read data;
steiner(n, a);
// enum to find the result

for (i =0, b=inf; z =0, i < 256; b>z ? b=z : b, i++)
for (3 =0;, y =0, j<4; z += !y * dplyl[x], j++)
for (k = 0; k < 8; k += 2)
if ((A > k & 3) == j)
y += 3 << k, x = id[k];
// TODO: cout << b << endl;
return 0;
}
/* *\
| Tarjan BEESE
| INIT: vec[]H4fEEX; stop, cnt, scntEO0; pre[l1E-1;

| CALL: for(i=0; i<n; ++i) if(-1==pre[i]) tarjan(i, n);

\* */
vector<int> vec|[V];

int id[V], pre[V], low[V], s[V], stop, cnt, scnt;

void tarjan(int v, int n) // vertex: 0 ~ n-1

{

int t, minc low[v] = prelv]
vector<int>::iterator pv;
s[stop++] v;
for (pv = vec[v].begin(); pv != vec[v].end(); ++pv) {
if (-1 == pre[*pv]) tarjan(*pv, n);
if (low[*pv] < minc) minc=low[*pv];

cnt++;

}

if (minc < low[v]) {

low[v] = minc; return;
}
do {
id[t = s[--stop]] = scnt; low[t] = n;
} while(t !'= v);
++scnt; // FBIEES BRI
}
/* *\
ZEF

INIT: g[][1BRBEEMERE;
CALL: mcs(n); peo(n);
B BN RST mes(n)
BRERSHTREEGHA, KRS REAHB
FRNARE, BREFAENA.
for num=n-1 downto 0 do {
BRI Kix, MExHEHWEARSTRY AHES,
¥ x5 Anum, FEMBBAA.

}
#£_6: KA peo(n)
for num=0 to n-1 do {
X5 Anunfy mx, WHTH RS >num B 5xHI48H m&EAC
FECHRHF TR Ay,
HCHFEERz =y, FRyHzZATLH, NHERZEZE.

}
KRAERT, MEEZZE.

———— e ————— —

~

*/
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int g[V][V], order[V],
void mecs (int n) {
int i, j, k;
memset (tag, 0, sizeof(tag));

inv[V], tag[V];

memset (order, -1, sizeof (order));
for (i =n - 1; i >= 0; i--) { // vertex: 0 ~ n-1
for (j = 0; order[j] >= 0; j++) ;
for (k = 3j + 1; k < n; k++)
if (order[k] < O && tag[k] > tag[j]) j = k;
order[j] = i, inv[i] = j;

for (k = 0; k < n; k++) if (gl[jl[k]) tagl[k]l++;
}
}
int peo(int n){
int i, j, k, w, min;
for (i =n - 2; 1> 0; i--) {
3j inv[i], w = -1, min
for (k = 0; k < n; k++)
if (g[jl[k] && order[k] > order[j] &&
order[k] < min)
min order[k], w=k;
if (w < 0) continue;
for (k = 0; k < n; k++)
if (g[j]l[k] && order[k] > order[w] && 'g[k] [w])
return 0; // no

n;

}

return 1; // yes

/*

*\
% E M perfect elimination fHE3I
INIT: g[] [1EARBEMERE;
CALL: cardinality(n); tag[i] AHFFIHPHEiANSHRE
The graph with the property mentioned above
is called chordal graph. A permutation s [vl , v2,
., vn] of the vertices of such graph is called a
perfect elimination order if each vi is a simplicial
vertex of the subgraph of G induced by {vi ,..., wvn}.
A vertex is called simplicial if its adjacency set
induces a complete subgraph, that is, a clique (not
necessarily maximal). The perfect elimination order
| of a chordal graph can be computed as the following:
\* */
procedure maximum cardinality search (G,
for all vertices v of G do
set label[v] to zero
end for
for all i from n downto 1 do
choose an unnumbered vertex v with largest label
set s(v) to i{number vertex v}
for all unnumbered vertices w adjacent to vertex v do
increment label[w] by one
end for
end for
end procedure

s)

int tag[V], g[V][V], deg[V], vis[V];
void cardinality(int n)
{
int i, j, k;
memset (deg, 0, sizeof(deg));
memset (vis, 0, sizeof(vis));
for (i n-1; i > 0; i--) {
for (J =0, k=-1; j <n; j++) if (0 == vis[j]) {

if (k == -1 || deg[j]l > deglkl]) k = j;
}
vis[k] = 1, tagl[i] = k;
for (j = 0; j<n; j++)

if (0 == vis[j] && g[k]l[j]) deg[jl++;
}
}

/*
| FEEBIFEERE O (n”2)
\*
const int N
struct People({

bool state;

int opp, tag;

int list[N]; // manffH

int priority[N]; // womanffHH, HULEHENLAIListEH,
DA 2 A

void Init(){
}man[N], woman|[N];

*\

*/

1001;

state tag 0; 1}



struct R{
int opp; int own;
}requst[N];
int n;
void Input(void) ;
void Output (void) ;
void stableMatching (void) ;
int main(void) {

//...
Input () ;
stableMatching() ;
Output() ;

//

return 0;
}
void Input(void) {
scanf ("%d\n",
int i, j, ch;
for( i=0; i < n; ++i ) {
man([i] .Init();

&n) ;

for( 3=0; 3 < n; ++3j ){ //#fmaniBEEBEHHF
scanf ("%d", &ch); man[i].list[j] = ch-1;
}
}
for( i=0; i < n; ++i ) {

woman[i] .Init (),
for( j=0; j < n;

B2, ﬁ%ﬁfﬁ'ﬁmanﬂin‘ 11

++3 ) { //3%Bwoman =B HHEF,

scanf ("%d", &ch) ; woman[i] .priority[ch-1] =3j;

}
}
}
void stableMatching (void) {
int k;
for( k=0; k < n; +k ){
int i, id = 0;
for( i=0; i < n; ++i )
if( man[i] .state == 0 ) {
requst[id] .opp =
man[i] .list[ man[i] .tag ]’
requst[id] .own
man[i].tag += 1;

i;
++id;
}
if( id == 0 ) break;
for( i=0; i < id; ++i ){
if ( woman[requst[i].opp].state == 0 ){
woman[requst[i] .opp] .opp =
requst[i] .own;
woman[requst[i] .opp] .state
man[requst[i] .own] .state
man[requst[i] .own] .opp

=1;
=1;
requst[i] .opp;

}

else{

if ( woman[requst[i] .opp] .priority[ woman[requst[i].o
ppl.opp 1 >
woman [requst[i] .opp] .priority[requst[i].own] ){ //

man[ woman[requst[i].opp].opp ].state = 0;
woman[ requst[i].opp ].opp =
requst[i] .own;
man[requst[i] .own] .state = 1;
man[requst[i] .own].opp =
requst[i] .opp;
}

}
}
void Output (void) {

for( int i=0; i < n; ++i ) printf("%d\n", man[i] .opp+1) ;
}

* *\
| EINEERR
| INIT:edgel[][]E&EXNEIILEIEIE; count[0..i.n-1] :THAIFIAE.
\* */
void TopoOrder (int n) {
int i, top = -1;
for( i=0; i < n; ++i )
if( count[i] == 0 ){ // THrBitlHEtk
count[i] = top; top = i;

}

for( i=0; i < n; ++i )
if( top == -1 ) { printf ("FZ£M®\n"); return ; }
else{
int j = top; top = count[top];
printf ("%d", Jj);
for( int k=0; k < n; ++k )
if( edge[j]l[k] && (--count[k]) == 0 ){
count[k] = top; top = k;
}
}
}
/* *\
| TEEEES (dfs/bfs $F1ERE)
| DFS / BFs / j&&
\* */

/* *\
| B EERE RS X (dfs/bfs §PIEME) 0 (n”2)

//ﬁ@ﬁiﬁt idiR[AElL. A STBE
7 1FENBRRAn 4T B ma t , AAH4E R144%0
#define MAXN 100
void search(int n,int mat[] [MAXN],int* dfn,int* low,int
now,inté& cnt,inté& tag,int* id,int* st,int& sp){
int i,3;
dfn[st[sp++]=now]=low[now]=++cnt;
for (i=0;i<n;i++)
if (mat[now] [i]) {
if ('dfn[i]){

*/

search(n,mat,dfn,low,i,cnt, tag,id, st,sp);
if (low[i]<low[now])
low[now]=low[i];
}
else if (dfn[i]<dfn[now]) {
for (j=0;j<spé&&st[j]'=i;j++);
if (j<cnté&&dfn[i]<low[now])
low[now]=dfn[i];
}
}
if (low[now]==dfn[now])
for (tag++;st[sp]'!'=now;id[st[--sp]]=tag);
}
int find components(int n,int mat[] [MAXN],int* id){
int ret=0,i,cnt,sp,st[MAXN],dfn[MAXN], low[MAXN] ;
for (i=0;i<n;dfn[i++]=0);
for (sp=cnt=i=0;i<n;i++)
if ('dfn[i])
search(n,mat,dfn,low,i,cnt,ret,id,st,sp);
return ret;

}
/ /7 F ESEEES) 3 , besBBEETE , 0 (nr2)
/7B, idIRFIL. . BHME
/1 NE R R/ E Emat , AAHEE K440
#define MAXN 100
int find components(int n,int mat[] [MAXN],int* id){
int ret=0,a[MAXN],b[MAXN], c[MAXN],d[MAXN],i,j, k,t;
for (k=0;k<n;id[k++]=0) ;
for (k=0;k<n;k++)
if ('id[k]){
for (i=0;i<n;i++)
a[i]=b[i]=c[i]=d[i]=0;
alk]=b[k]=1;
for (t=1;t;)
for (t=i=0;i<n;i++) {
if (a[i]&&!'c[i])
for (c[i]=t=1,3=0;7j<n;j++)
if (mat[i][j]&&'al[]])
aljl=1;
if (b[i]&&!'d[i])
for (d[i]=t=1,3=0;7j<n;j++)
if (mat[j][i]&&!'b[3])
b[j]=1;
}
for (ret++,i=0;i<n;i++)
if (a[ils&b[i])
id[i]=ret;
}

return ret;

*\




| BEERNGSE ($FEE) 0 (n”2)
[ B)fj‘%?ﬁ%’% MFER AT SV, —EFEBTH—AVi, HEvifkv)
| FIRTAR.

\* */
//IR[E] R BRI S 2R
/ /A NERIR a8 Emat, A48 RIL0
/ /BB EE
#define MAXN 100
int base vertex(int n,int mat[] [MAXN],int* sets) {

int ret=0,id[MAXN],v[MAXN],i,]j;

j=find_components (n,mat,id);

for (i=0;i<j;v[i++]=1);

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

for (3j=0;j<n;j++)
if (id[i]'=id[jl&&mat[i] []])
v[id[j]-1]=0;
for (i=0;i<n;i++)
if (v[id[i]-1])
v[id[sets[ret++]=i]-1]1=0;

return ret;

2 "
| Floyd R&/iR

\* */
HhEH

%e(u,v) KpufivZ AIREDL, 4min(u,v) ReMBRufivz AIKELZ)E
uRIvZ B, B/AFUENIn (u, v) + e(u, v). WHEASXER
O (EV~2) .
L floydMFRIRT, N{ESH B /NF
glil[j1=i, jZIAMAK
dist:=g;
for k:=1 to n do
begin
for i:=1 to k-1 do
for j:=i+l to k-1 do
answer:=min (answer, dist[i][j]l+g[i] [k]l+g[k][3]);
for i:=1 to n do
for j:=1 to n do

dist[i][j]:=min(dist[i][j],dist[i] [k]+dist[k][]])

end;

B/ NSO B ITIE ]

—MNRPRBERELE E Ak (RTER) , SHAEERNHNERL, 5, XN
HKEAGli] [k]1+g[k] [J1+iB]JHBBRT G L KRS8/ T RBIE
BRE. WiEfloydEE, EBIBEHIIMBTk-1KZJG, dist[i]1[FIN
RET LB MBETIELERRSEH D TRHRERR

SR BT , R EE— e R B R NER

const int INF 1000000000;

const int N = 110;

int n, m; /7 n: AN, mo AN
int g[N][N]; // T
int dist[N][N]; // BEEKRZ
int r[N][N]; // rlil[3]1: iBljMBERRME—D
int out[N], ct; // BFB/PIHK
int solve(int i, int j, int k) {// iBXHB/NHE
ct = 0;
while ( j '= i ){
out[ct++] = j;
j = rlil [3]1;
}
out[ct++] = i; out[ct++] = k;
return O;
}
int main(void) {
while( scanf ("%d%d", &n, &m) !'= EOF ) {
int i, j, k;
for ( i=0; i < n; i++ )
for ( j=0; j < n; j++ ){
glil[j] = INF; r[i][3j] = i;
}
for ( i=0; i < m; i++ ){
int x, y, 1;
scanf ("%$d%dsd", &x, &y, &l);
--x; --y;
if (1 < glx1llyl ) glxllyl = glyl[x] = 1;
}
memmove (dist, g, sizeof(dist));
int Min = INF; // B/
for ( k=0; k < n; k++ ){//Floyd
for (i=0; i <k; i++)// —AIHHPRRKE KAk (%
SEX)

9

if ( g[k][i] < INF )
for ( j=i+l; j < k; j++ )
if ( dist[i][j] < INF && g[k]l[]]
< INF && Min > dist[i] [jl+g[k] [i]l+g[k][J] ){
Min =

dist[i] [jI+g[k] [i]1+g[k][]]~
solve(i, j, k); // BREB/PK
}
for ( i=0; i < n; i++ )
if ( dist[i] [k] < INF )
for ( j=0; j < n; j++ )
if ( dist[k][j] < INF &&
dist[i][j] > dist[i] [k]+dist[k][J] ){
dist[i] [j]

dist[i] [k]+dist[k][j];

r[i][3] = r[k][]j]’
}
}
if ( Min < INF ){
for ( ct--; ct >= 0; ct-- ){
printf ("$d", out[ct]+1);
if ( ct ) printf(" ");
}
}

else printf("No solution.");
printf("\n");

}
return 0;
}
/* *\
| 2-sat [EFR

* NMER, §NERAAN, BEEREHREZSHA,

* BEMEARREH M. WRABAETE, GRS
* RRBEEHEOAN
\*
const int MAXN=3010;
int n,m;
int g[3010][3010],ct[3010],£[3010];
int x[3010],y[3010];
int prev[MAXN], low[MAXN], stk[MAXN], sc[MAXN];
int cnt[MAXN];
int cnt0, ptr, cntl;

*/

void dfs (int w) {
int min(0);
prev([w] cnt0++;
low[w] = prev[w];
min low([w];
stk[ptr++] w;
for(int i 0; i < ct[w]; ++1i){
int t = g[w] [i];

if (prev[t] == -1)
dfs(t);
if(low[t] < min)
min = low[t];
}
if (min < low[w]) {
low[w] = min;
return;
}
do{
int v = stk[--ptr];
sc[v] = cntl;
low[v] = MAXN;
}while (stk[ptr] !'= w);
++cntl;

}
void Tarjan(int N) {

[ 1EEANH BB SRR EscBAF, F—i5HRER—RER

W ’
//BERSEH Hentl
cnt0 = cntl = ptr = 0;
int i;
for(i = 0; i < N; ++i)
prev[i] = low[i] = -1;
for(i = 0; i < N; ++i)
if (prev[i] == -1)
dfs (i) ;

}
int solve(){
Tarjan(n) ;
for (int i=0;i<n;i++) {



if (sc[i]==sc[f[i]]) return O;
}
return 1;
}
int check (int Mid) {
for (int i=0;i<n;i++)
ct[i]=0;
for (int i=0;i<Mid;i++) {
glfIx[i]1]] [ct[f[x[i]]]++]=y[i];
glfly[i]1]1] [ctlf[y[i]l]1]1++]=x[i];
}
return solve() ;
}
int main() {
while (scanf("%d%d",&n,&m) !'=EOF && n+m) {
for (int i=0;i<n;i++) {

int p,q;

scanf ("%d%d", &p, &q) ;

flpl=q, flql=p;
}
for (int i=0;i<m;i++) scanf ("%d%d",&x[i], &y[i])
n*=2;

int Min=0,Max=m+1;

while (Min+1l<Max) {
int Mid=(Min+Max)/2;
if (check(Mid)) Min=Mid;
else Max=Mid;

}

printf ("$d\n" ,Min) ;
}
return 0;
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Network WM&k

/* *\
ZHEE;E (5)FFH % brs TI)

INIT: g[][14F8IERE;

CALL: res = MaxMatch() ;

R SLUREASEM, EHTHAEE, prsiki Bik.

R—ZW BWERE O (B, BERVER 8, BRAERENO (VE)
*/

-
const int MAXN
int uN, VN; // u, vEH, E¥iEiL 1!
bool g[MAXN][MAXN]; // gl[il[j] RarxiHyitHiE
int xM[MAXN], yM[MAXN]; // &
bool chk[MAXN] ; // HEIERERRy [vIEE Picheck
bool SearchPath (int u) {

int v;

for (v

1000;

0; v < VN; v++)
if (g[u] [v] && !'chk[v])
{

chk[v] = true;
if(yM[v] == -1 || SearchPath(yM[v]))
{

yM[v] = u; xM[u] = v;

return true ;
}
}
return false ;
}
int MaxMatch () {
int u, ret = 0 ;
memset (xM, -1, sizeof (xM));
memset (yM, -1, sizeof (yM));
for (u 0; u < uN; u++)
if (xM[u] -1){
memset (chk, false, sizeof (chk));
if (SearchPath(u)) ret++;

}

return ret;

/* *\
| ZSHBEEE (RFFHHEE BFs X))

| INIT: g[][]4BERsERE;

| CALL: res = MaxMatch () ;Nx, Ny#Jiik! ! !

| P ERTHRE 2B, W8P, ¥ BERE.

| SUFFEENEIREIERO (VE)

\* */

const int MAXN 1000;

int g[MAXN] [MAXN], Mx[MAXN], My[MAXN], Nx, Ny;

int chk[MAXN], Q[MAXN], prev[MAXN];

int MaxMatch (void) {
int res = 0;
int gs, qe;
memset (Mx,
memset (My,
memset (chk,
for (int i

-1, sizeof(Mx));
-1, sizeof(My)):;
-1, sizeof(chk));
0; i < Nx; i++){

if (Mx[i] == -1){
gs = gqe = 0;
Ql[get++] = i;
prev[i] = -1;

bool flag = 0;
while (gs < ge && !'flag){
int u = Q[gs];
for (int v 0; v < Ny && !'flag; v++)
if (g[u]l[v] && chk[v] !'= i) {
chk[v] = i; Q[ge++] My[v];
if (My[v] >= 0) prev[My[v]] = u;

else {
flag = 1;
intd=u, e = v;
while (d '= -1) {
int t = Mx[d];
Mx[d] = e; My[e] =d;

d = prev[d]; e = t;

}
gs++;
}
if (Mx[i] !'= -1) res++;
}
}

return res;

*\

ZSBERE (Hopcroft—Carp RIEE)

INIT: g[][]14BERAERE;

CALL: res = MaxMatch(); Nx, NyE¥&HiL! ! !
| WEERERO (vA0.5 E)

\*

const int MAXN = 3001;

const int INF 1 << 28;

int g[MAXN] [MAXN], Mx[MAXN], My[MAXN], Nx, Ny;

int dx[MAXN], dy[MAXN], dis;

bool vst[MAXN];

bool searchP (void) {

queue<int> Q;

dis INF;

memset (dx,

memset (dy,

*/

-1, sizeof(dx));
-1, sizeof(dy));
for (int i 0; i < Nx; i++)

if (Mx[i] -1){
Q.push (i) ; dx[i]

0;
}
while ('Q.empty()) {
int u Q.front(); Q.pop();
if (dx[u] > dis) break;
for (int v 0; v < Ny; v++)
if (g[ul [v] && dy[v]
dy[v] = dx[u]+1;
if (My[v] -1)
else{
dx[My[v]] = dy[v]+l;
Q.push (My[v]) ;

-1) {

dis dy[v];

}
}
return dis != INF;
}
bool DFS (int u) {
for (int v = 0; v < Ny; v++)
if ('vst[v] && g[u] [v] && dy[v]
vst[v] 1;
if (My[v] !'= -1 && dy[v] == dis) continue;
if (My[v] -1 || DFS(My[v])) {
My [v] u; Mx[u] v;
return 1;

== dx[u]+1) {

}
}
return O;
}
int MaxMatch (void) {
int res = 0;
memset (Mx, -1, sizeof (Mx));
memset (My, -1, sizeof(My)):
while (searchP()) {
memset (vst, 0, sizeof(vst));
for (int i 0; i < Nx; i++)
if (Mx[i] -1 && DFS(i)) res++;

}

return res;

/* *\

ZHEJERE (kuhn munkras E%E O(m*m*n))
ABEEPE TN, B0 (m*m*n) REIREILEME, 44N 2 EX/dm, n
AREERE Mmat , #7731, matchl,match2iR[E]—ANEEIULHAD , AR ICH IR =
matchfiH-1, —EFEm<=n, HFNFEHLELLL, B/ MULERERE
Vg i)
WIthk: for( i=0 ; i < MAXN ; ++i )

for( §=0 ; j < MAXN ; ++j ) mat[i] [j]
HNFFERD: mat[i][3] = val ; // EE, TRENE

-inf;
|

\*

#include <string.h>

#define MAXN 310

#define inf 1000000000

#define _clr(x) memset(x,-1,sizeof (int) *MAXN)

*/

11



int kuhn munkras(int m,int n,int mat[] [MAXN], int*
matchl,int* match2) {

int

s [MAXN] , t [MAXN] , 11 [MAXN],12[MAXN],p,q,ret=0,i,j, k;

for (i=0;i<m;i++) {
for (11[i]=-inf,3j=0;3j<n;j++)
11[il=mat[i] [§]1>11[i]?mat[i]l[§]:11[i];
if( 11[i] == -inf ) return -1;// FTHEJLER!
}
for (i=0;i<n;12[i++]=0);

for (_clr(matchl),_clr(match2),i=0;i<m;i++) {
for (_clr(t),s[p=gq=0]=i;p<=q&&matchl[i]<0;p++)
for (k=s[p],j=0;j<n&&matchl[i]<0;j++)
if (11[k]+12[j]l==mat[k][j]&&t[j]<O0) {
s[++q]=match2[j],t[jl=k;
if (s[ql<0)
for (p=j;p>=0;j=p)
match2[j]=k=t[j],p=matchl[k] ,matchl[k]=];
}
if (matchl[i]<0) {
for (i--,p=inf,k=0;k<=q;k++)

for (j=0;3j<n;j++)
if

(t[J1<0&&ll[s[k]]1+12[j]-mat[s[k]][jI<p)

}

/*

p=11[s[k]1+12[j]-mat[s[k]1][j];
for (j=0;3j<n;12[j]1+=t[j1<0?0:p,j++);
for (k=0;k<=q;l1l[s[k++]]-=p);
}
}
for (i=0;i<m;i++)
{// ifbEFLICERIER! !
if( match[i] < 0 ) return -1;
if( mat[i] [match[i]] <= -inf ) return -1;
ret+=mat[i] [matchl[i]];
}

return ret;

*\

| TEER/MNE o(N~3)
| INIT: ¥ISRATEIERFg ][]/

| CALL:

res = mincut(n) ;

| ¥¥: Stoer-Wagner Minimum Cut;
| gl‘%g;ﬁ NES, EEFMENEEBAER (BRIMEXFHEREIRD
| #Fn

\*

*/

#define typec int
const typec inf =
const typec maxw =

// type of res
// max of res
// maximum edge weight

0x3£f3£3£3f;
1000;

typec g[V][V], w[V];

int a[V], v[V],

na[V];

typec mincut(int n) {

int i, j, pv, zj;

typec best = maxw * n * n;
for (i = 0; i < n; i++) v[i] = i; // vertex: 0 ~ n-1
while (n > 1) {
for (a[v[0]] =1, i =1; i < n; i++) {
a[v[i]] = 0; nal[i - 1] = i;
w[i] = g[v[0]][vI[i]];
}
for (pv = v[0], i = 1; i < n; i++ ) {
for (zj = -1, j =1; j < n; j++ )
if (talv[jl]l && (2 < O || w[3j]l > w[z3]))
zj = 3;
a[v[zjl] = 1;
if (1 = n - 1) {
if (best > w[z]j]) best = w[zj];
for (i = 0; i < n; i++)
glviillpv] = glpvlIvIil] +=
glvizjll[v[il]l:
v[zj]l = v[--n];
break;
}
pv = v[z]l;
for (j =1; j < n; j++) if(lalv[jl])
w[j]l += glvlzjllIv[jll~
}

}

return best;

*\

| ELTHRBRNEX)R

| INIT: up[l[IAZELF; low[] [IABETH;

| CALL: mf = limitflow(n,src,sink); flow[] []AMEDH;
| FWt: TEERG A

| R EFREICIMEN, BN HFERMAE mED= (v, A) KM%,
I LR NATETRFMER LS. WREXFALHRE

I £ £(v, V) = £V, v). VRERTIRY,

I 1(a)<=f (a)<=c(a), MFREHMENKIIEIRGR .

| f#: WI—AEsFCe, WFEBATRARLANHOMIA (u, v),
| BETHRER, EWSChe-1, BMHKL (u, t), (s,

I BEHHL. EMEFEFAREN TH MEB R .
\*
int up[N][N], low[N]([N],
int pv[N], que[N], d[N];
void maxflow(int n, int src,
{ // BFsH#f)”, O(E * maxflow)

*/

flow[N] [N] ;

int sink)

int p, q, t, i, 3J;

do{
for (i = 0; i < n; pv[i++] = 0) ;
pv[t = src] = src + 1; d[t] = inf;

for (p=q=0; p<=q && !'pv[sink]; t=que[p++])

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

if ('pv[ilssup[t] [i]&&(j=up[t] [i]-flow[t] [i])>0)

}

for (i=sink; pv[i] && i'!=src; ) {

if (pv[i]>0) flow[pv[i]-1][i]+=d[sink],i=pv[i]-1;
else flow[i] [-pv[i]-1]-=d[sink], i=-pv[i]-1;
}
} while (pv[sink]);

#define typec int // type of cost

const typec inf = O0x3f3f3f3f; // max of cost

struct edge { int x, y, nxt; typec c; } bf[E];

int ne, head[N], cur[N], ps[N], dep[N];

void addedge (int x, int y, typec c)

{ // add an arc(x -> vy, c); vertex: 0 ~ n-1;
bf[ne] .x = x; bf[ne].y = y; bf[ne].c = c;

bf[ne] .nxt = head[x]; head[x] = ne++;
bf[ne].x = y; bf[ne].y = x; bf[ne].c = 0;
bf[ne] .nxt = head[y]; head[y] = ne++;

}

typec flow(int n, int s, int t)

{

typec tr, res = 0;

12

V),

}
int limitflow(int n, int src, int sink)
{
int 1, j, sk, ks;
if (src == sink) return inf;
up[n] [n+1] = up[n+1][n] = up[n][n] = up[n+1] [n+1] =
for (1 = 0; i < n; i++) {
up[n][i] = up[il[n] = up[n+1][i] = up[i] [n+1] =
for (j = 0; j < n; j++) {
up[i] [j] -= low[i][]];
up[n] [i] += low[j][i];
up[i] [n+1] += low[i][j];
}
}
sk = up[src][sink]; ks = up[sink] [src];
up[src] [sink] = up[sink][src] = inf;
maxflow(n+2, n, n+l);
for (i = 0; i < n; i++)
if (flow[n][i] < up[n][i]) return -1;
flow[src] [sink] = flow[sink] [src] = O;
up[src] [sink] = sk; up[sink][src] = ks;
// ! min: src <- sink; max: src -> sink;
maxflow(n, sink, src);
for (i = 0; 1 < n; i++) for (J = 0; j < n; j++) {
up[i][j] += low[il[3j]; £low[il][j] += low[il[3];
}
for (j =1i=0; i< n; j+= flow[src][i++]) ;
return j;
2 “
| Dinic A O(VA2 * E)
| INIT: ne=2; head[]&N0; addedge () IIAFTHI;
| CALL: flow(n, s, t);
\* */

pvlque[g++]=i]=+t+1, d[i]=d[t]<j?d[t]:];
else if (!pv[i]&&up[i] [t]&&(j=flow[i][t])>0)
pvique[g++]=i]l=-t-1, d[i]=d[t]<j?d[t]:];



}

/* *\
| HLPP KL 0(V~3)
| INIT: network g; g.build(nv, ne);
| CALL: res = g.maxflow(s, t);
| ER: AEMARRERRL, FTREIEIEEE.
\* */
#define typef int // type of flow
const typef inf = 0x3f3£f3f3f; // max of flow
typef minf (typef a, typef b) { return a < b ? a : b; }

struct edge {

};

struct vlist {

};

struct network {

int i, j, k, £, r,
while (1) {
memset (dep, -1, n * sizeof(int));
for (f = dep[ps[0] s] =0, r 1; £ '=r; )
for (i =ps[f++], j =head[i]; j; j =bf[]j].nxt)
{

top;

if (bf[j].c && -1 == dep[k = bf[j].y]){
dep[k] dep[i] + 1; ps[r++] = k;
if (k == t) { £ = r; break; }

}
}
if (-1 == dep[t]) break;

memcpy (cur, head, n * sizeof(int));
for (i s, top =0; ;) {
if (1 == t) {
for (k = 0, tr inf; k < top; ++k)
if (bf[ps[k]].c < tr)
tr = bf[ps[f = k]].c;
for (k 0; k < top; ++k)
bf[ps[k]].c -= tr, bf[ps[k]*1l].c +=
res += tr; i = bf[ps[top = £f]].x;

tr;

}
for (j=cur[i]; cur[i]; j=cur[i] =bf[cur[i]].nxt)
if (bf[j].c &&dep[i]+1 ==dep[b£f[]j].y]) break;
if (cur[i]) {
ps[top++] cur[i];
i = bflcur[i]].y’

}
else {
if (0 == top) break;
dep[i] -1; i = bf[ps[--top]].x;

}
}

return res;

int u, v; typef cuv, cvu, flow;
edge (int x=0, int y=0, typef cu=0,
typef cv=0, typef £=0)
: u(x), v(y), cuv(cu), cvu(cv), flow(f) {}

int other(int p) { return p==u ? v : u; }
typef cap(int p) {
return p == u ? cuv-flow : cvu+flow;

}
void addflow (int p, typef f) { flow+= (p==u? £ : -f); }

int 1lv, next[N], idx[2 * N], v;
void clear(int cv) {

int v, s, t, h[N], hn[2 * N],
void push(int);

void relabel (int) ;

void build(int, int);

typef maxflow(int, int);

cur|[N] ;

};
void network: :push(int u) {
edge* te net[u] [cur[u]];
typef ex minf (te->cap(u), elul);
int p = te->other(u);
if (e[p] == 0 && p !'= t) list.insert(p, h[p]):
te->addflow(u, ex); elu] ex; e[p] += ex;

}
void network: :relabel (int u) {
int i, p, mh 2 * v, oh = h[u];
for (i = net[u].size()-1; i >= 0;
p = net[u] [i]->other (u) ;
if (net[u][i]->cap(u) '= 0 && mh > h[p] + 1)
mh = h[p] + 1;

i--) o{

}

hn[h[u]]--; hn[mh]++; h[u] = mh;
cur[u] = net[u].size()-1;
if (hn[oh] '= 0 || oh > v + 1) return;
for (i = 0; i < v; i++)
if (h[i] > oh && h[i] <= v && i !'= s) {
hn[h[i]]--; hn[v+1l]++; h[i] = v + 1;

}
}
typef network::maxflow(int ss, int tt) {

s = ss; t = tt;

int i, p, u; typef ec;

for (i = 0; i < v; i++) net[i] .clear();
for (i = eg.size()-1; i >= 0; i--) {

net[eg[i] .u].push back(&eg[i])
net[eg[i] .v] .push_back (&eg[i]);
}

memset (h, 0, sizeof(h)); memset(hn, 0, sizeof(hn));
memset (e, 0, sizeof(e)); e[s] = inf;

for (i = 0; i < v; i++) h[i] = v;

queue<int> q; gq.push(t); h[t] = 0;

while ('qg.empty()) {
p = q.front(); q.pop();
for (i = net[p].size()-1; i >= 0;
u net[p] [i] ->other(p) ;
ec net[p] [i]->cap(u);
if (ec '= 0 && h[u] == v && u !'= s) {
h[u] = h[p] + 1; q.push(u);

i--) {

}
}
}
for (i = 0; i < v; i++) hn[h[i]]++;
for (i = 0; i < v; i++) cur[i] = net[i].size()-1;

list.clear (v);
for (; cur[s] >= 0; cur[s]--) push(s);

while (!'list.empty()) {
for (u list.remove(); e[u] > 0; ) {
if (cur[u] < 0) relabel(u);

v =cv; lv = -1; else if (net[u] [cur[u]]->cap(u) > 0 &&
memset (idx, -1, sizeof (idx)); h[u] == h[net[u] [cur[u]]->other (u)]+1)
} push (u) ;
void insert(int n, int h) { else cur[u]--;
next[n] = idx[h]; idx[h] = n; }

if (v < h) 1lv = h;

}

} return e[t];

int remove () { }
int r = idx[lv]; idx[lv] = next[idx[1lv]]; void network: :build(int n, int m) {
while (1lv >= 0 && idx[1lv] == -1) 1lv--; Vv = n; eg.clear();
return r; int a, b, i; typef 1;

} for (i = 0; i < m; i++) {

bool empty() { return 1lv < 0; }

vector<edge> eg;
vector<edge*> net[N];
vlist list;

typef e[N];
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cin >> a >> b >> 1;
eg.push _back(edge(a, b, 1, 0)); // vertex: 0 ~ n-1

*\
| &MNEAR o(v *x E * £)

| INIT: network g; g.build(v,
| CALL: g.mincost(s, t);

e);

flow=g.flow; cost=g.cost;



| X SPFAMY), LFEREZTT/MTo(V * E);

\* */
#define typef int // type of flow
#define typec int // type of dis
const typef inff = O0x3f3f3f3f; // max of flow
const typec infc = 0x3f3f3f3f; // max of dis
struct network
{
int nv, ne, pnt[E], nxt[E];
int vis[N], que[N], head[N], pv[N], pe[N];
typef flow, cap[E]; typec cost, dis[E], d[N];
void addedge(int u, int v, typef c, typec w) {
pnt[ne] = v; capl[ne] = c;
dis[ne] = +w; nxt[ne] = head[u]; head[u] = (ne++)
pnt[ne] = u; capl[ne] = 0;
dis[ne] = -w; nxt[ne] = head[v]; head[v] = (ne++)
}
int mincost(int src, int sink) {
int i, k, £, r; typef mxf;
for (flow = 0, cost = 0; ; ) {
memset (pv, -1, sizeof(pv)):;
memset (vis, 0, sizeof(vis));
for (i = 0; i < nv; ++i) d[i] = infc;
d[src] = 0; pv[src] = src; vis[src] = 1;
for (£ =0, r =1, que[0] = src; r '= £; )
i = quel[f++]; vis[i] = O;
if (N==£f) £ =0;
for (k = head[i]; k !'= -1; k = nxt[k])

if (cap[k] && dis[k]+d[i] < d[pnt[k]]
{
d[pnt[k]] = dis[k] + d[i];
if (0 == vis[pnt[k]]) {
vis[pnt[k]] = 1;
que[r++] = pnt[k];
if (N==1r) r=0;
}
pvipnt[k]]=i; pe[pnt[k]]=k;
}
}
if (-1 == pv[sink]) break;

for (k = sink, mxf = inff; k !'= src; k = pv[k])

if (caplpelk]] < mxf) mxf = cap[pel[k]]’
flow += mxf; cost += d[sink] * mxf;

for (k = sink; k !'= src; k = pv[k])
cap[pelk]] -

{
mxf; cap[pel[k] * 1] += mxf

}
}
return cost;
}
void build(int v,
nv Vv; ne
memset (head, -1, sizeof (head));
int x, y; typef f; typec w;
for (int 1 = 0; i1 < e; ++i) {
cin >> x >> y > £ > w; // vertex: 0 ~ n-1
addedge (x, y, £, w);// add arc (u->v, £, w)

int e)
0;

{

}
}g;
/*

*\
RAMERIR o(vr2 * £)

INIT: network g; g.build(nv, ne);

CALL: g.mincost(s, t); flow=g.flow; cost=g.cost;
WE: WA HcostTAIER . HFEIM, BHITUWTHL:
HAWREEESSA, WAEERNHRAR. BAW LAJohnson
%ﬁﬁ%&?ﬁ?ﬂﬁ?ﬁﬁ@éﬁimﬂ, DUEEIRET R RY, Hikwm

1. Hlbellman-fordKsE|& MM Ephi[];
2. UEER—REEN, ®sE&ANREER dis[]:
for i=1 to v do
phi[v] += dis|[v];
THHABEZBTE=S, UREREF I, FmE—DSHE.

\*
#define typef int
#define typec int
const typef inff
const typec infc

*/
// type of flow
// type of cost

// max of flow

// max of cost

0x3£3£3£3f;
0x3£f3£3£3f;

struct edge {

int u, v; typef cuv, cvu, flow; typec cost;

edge (int x, int y, typef cu, typef cv, typec cc)
tu(x), v(y), cuv(cu), cvu(cv), flow(0), cost(cc) {}

int other(int p) { return p==u ? v : u; }

typef cap(int p) { return p == u ? cuv-flow : cvu+flow; }

typec ecost(int p) {

if (flow == 0) return cost;
else if (flow > 0) return p == u ? cost : -cost;
else return p == u ? -cost : cost;

}
void addFlow(int p, typef f) { flow+= (p==u? £ : -f); }
};

struct network {
vector<edge> eg;
vector<edge*> net[N];
edge *prev[N];
int v, s, t, pre[N], vis[N];
typef flow; typec cost, dis[N], phi[N];
bool dijkstra();
void build(int nv, int ne);
typec mincost(int, int);

’

’

}i
bool network::dijkstra()
{ // ffHOo(E * logV) MDijFIFFHEEMAFIRER O(E * logV * f)

{ int i, j, p, u; typec md, cw;
for (i = 0; i < v; i++) dis[i] = infc;
dis[s] = 0; prev[s] = 0; pre[s] = -1;
memset (vis, 0, v * sizeof(int));

) for (i =1; i < v; i++) {

for (md = infc, j = 0; j < v; j++)
if ('vis[j] && md > dis[j]) {
md = dis[j]; u = j;
}
if (md == infc) break;
for (vis[u] =1, j net[u] .size()-1; j >= 0; j--)
{

edge *ce net[u] [j]:
if (ce->cap(u) > 0) {
p = ce->other(u);
cw = ce->ecost(u) + phi[u]
// '! assert(cw >= 0);
if(dis[p] > dis[u]+cw)
dis[p]
prev[p]

- phi[pl;

{
= dis[u] + cw;
= ce; prelpl]

u;

; }
}
return infc '= dis[t];
}
typec network::mincost(int ss, int tt) {
s ss; t = tt;
int i, c; typef ex;

flow cost = 0;

memset (phi, 0, sizeof(phi));

// "V BEREEFAETNL, FEHAE TBellmanford
// #phi[i] (0<=i<=n-1) BHAmindist(s, i).

for
for

(i 0; i < v; i++) net[i].clear();
(i eg.size()-1; i >= 0; i--) {
net[eg[i] .u] .push_back (&eg[i]);
net[eg[i].v].push back(&eg[i]);

}

while (dijkstra()) {

for (ex inff, ¢ = t; c !'= s; c = pre[c])

if (ex > prev|[c]->cap(prelc]))
ex = prev|[c]->cap(pre[c]);

for (c t; ¢ !'=s; c = prelc])
prev[c]->addFlow (pre[c], ex);

flow += ex; cost += ex * (dis[t] + phi[t]);

for (i = 0; 1 < v; i++) phi[i] += dis[i];

}
return cost;

}

void network: :build(int nv,
eg.clear(); v = nv;
int x, y; typef f; typec c;
for (int 1 = 0; i1 < ne; ++i) {

cin >> x >> y >> £ >> c¢;

int ne) {
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eg.push _back(edge(x, y, £, 0, ¢));

}
}
/* *\
| EfEBEIE
\* */

#define MAXN 100
#define inf 1000000000

int max flow(int n,int mat[] [MAXN],int source,int sink) {
int v[MAXN], c[MAXN],p[MAXN],ret=0,1i,];
for (;;){
for (i=0;i<n;i++)
v[i]l=c[i]=0;
for (c[source]l=inf;;){
for (j=-1,i=0;i<n;i++)
if (!'v[i]l&s&c[i]&&(j==-1]|c[i]l>c[]]))
J=1;
if (j<0) return ret;
if (j==sink) break;
for (v[j]l=1,i=0;i<n;i++)
if (mat[j]l[i]l>c[i]&&c[j]l>c[i])

clil=mat[j]l[i]<c[j]l?mat[j]l[i]:c[]],p[i]l=];
}
for (ret+=j=c[i=sink];i!=source;i=p[i])
mat[p[i]]l[i]-=], mat[i] [p[i]]l+=];

}

int best_edge_ cut(int n,int mat[] [MAXN],int source,int
sink,int set[][2],int& mincost) {
int mO[MAXN] [MAXN] ,m[MAXN] [MAXN] ,i,j,k,1,ret=0,last;
if (source==sink)
return -1;
for (i=0;i<n;i++)
for (3j=0;j<n;j++)

mO[i] [j1=mat[i] [3];

for (i=0;i<n;i++)
for (j=0;j<n;j++)

m[i] [§]1=mO[i] [3];
mincost=last=max_flow(n,m,source,sink);
for (k=0;k<né&é&last;k++)

for (1=0;1<n&&last;1l++)
if (mO[k][1]){
for (i=0;i<n+n;i++)
for (3j=0;j<n+n;j++)
m[i] [J]=mO[i][]];
m[k] [1]=0;
if
(max_flow(n,m,source,sink)==last-mat[k] [1]) {
set[ret] [0]=k;
set[ret++] [1]=1;
m0[k] [1]=0;
last-=mat[k] [1];

}
}
return ret;
}
/* *\
| RESEE
\* */

#define MAXN 100
#define inf 1000000000
int max flow(int n,int mat[] [MAXN],int source,int sink) {
int v[MAXN], c[MAXN],p[MAXN],ret=0,1i,j;
for (;;){
for (i=0;i<n;i++)
v[i]=c[i]=0;
for (c[sourcel=inf;;) {
for (j=-1,i=0;i<n;i++)
if ('v[il&&c[i]&&(J==-1]lc[i]>c[]]))
J=1;
if (j<0) return ret;
if (j==sink) break;
for (v[j]l=1,i=0;i<n;i++)
if (mat[j]l[i]>c[i]&&c[j]l>c[i])

clil=mat[j]l[i]<c[jl?mat[j]l[i]:c[]],p[i]l=];
}

for (ret+=j=c[i=sink];i'=source;i=p[i])

mat[p[i]][i]-=j,mat[i] [pP[i]]+=3~
15

}

int best vertex cut(int n,int mat[] [MAXN],int* cost,int
source,int sink,int* set,int& mincost) {
int mO[MAXN] [MAXN] ,m[MAXN] [MAXN] ,i,j, k,ret=0,last;
if (source==sink| |mat[source] [sink])
return -1;
for (i=0;i<n+n;i++)
for (j=0;j<n+n;j++)

mO[i] [j]1=0;

for (i=0;i<n;i++)
for (j=0;j<n;j++)
if (mat[i][j])
mO[i] [n+j]=inf;
for (i=0;i<n;i++)
mO[n+i] [i]=cost[i];
for (i=0;i<n+n;i++)
for (j=0;j<n+n;j++)

m[i] [F1=mO[i] [j];
mincost=last=max flow (n+n,m,source,n+sink);
for (k=0;k<né&é&last;k++)

if (k'!'=sourceé&é&k!=sink) {
for (i=0;i<n+n;i++)
for (3j=0;j<n+n;j++)
m[i] [F1=mO[i] [j];
m[n+k] [k]=0;

if

(max_flow(n+n,m,source,n+sink)==last-cost[k]) {
set[ret++]=k;
mO0 [n+k] [k]=0;
last-=cost[k];

}

}
return ret;
2 “
| s/MAEIE
\* */

#define MAXN 100
#define inf 1000000000
int max flow(int n,int mat[] [MAXN],int source,int sink) {

int v[MAXN],c[MAXN],p[MAXN],ret=0,1i,3;
for (;;){
for (i=0;i<n;i++)
v[i]=c[i]=0;
for (c[sourcel=inf;;){
for (j=-1,i=0;i<n;i++)
if (!'v[i]&&c[i]&&(j==-1||c[i]>c[]F]))
J=1;
if (j<0) return ret;
if (j==sink) break;
for (v[jl=1,i=0;i<n;i++)
if (mat[j][i]>c[i]l&&c[j]l>c[i])

clil=mat([j]l[i]l<c[jl?mat[j]l[i]:c[]],p[i]l=];
}
for (ret+=j=c[i=sink];i'=source;i=p[i])
mat[p[i]][i]-=],mat[i] [p[i]]+=];

int min_edge_cut(int n,int mat[] [MAXN],int source,int
sink,int set[][2]) {

int mO[MAXN] [MAXN] ,m[MAXN] [MAXN] ,i,j,k,1,ret=0,last;
if (source==sink)
return -1;
for (i=0;i<n;i++)
for (j=0;j<n;j++)
mO[i] [j]1=(mat[i][j]'!=0);
for (i=0;i<n;i++)
for (j=0;j<n;j++)
m[i] [31=mO[i] [j];
last=max flow(n,m,source,sink);
for (k=0;k<n&é&last;k++)
for (1=0;1<né&é&last;l++)
if (mO[k][1]){
for (i=0;i<n+n;i++)
for (j=0;j<n+n;j++)
m[i] [31=mO[i] [3];
m[k] [1]=0;
if (max_flow(n,m,source,sink)<last) {



set[ret] [0]=k;
set[ret++] [1]=1;
m0[k] [1]=0;
last--;

}

return ret;
}
/* *\

| s hREE (REBE)

\* */
#define MAXN 100
#define inf 1000000000

int max flow(int n,int mat[] [MAXN],int source,int sink) {
int v[MAXN], c[MAXN],p[MAXN],ret=0,1i,j;
for (;;){
for (i=0;i<n;i++)
v[i]=c[i]=0;
for (c[sourcel=inf;;) {
for (j=-1,i=0;i<n;i++)
if (!'v[il&&c[i]&&(J==-1]lc[i]>c[]]))
J=1;
if (j<0) return ret;
if (j==sink) break;
for (v[j]l=1,i=0;i<n;i++)
if (mat[j]l[i]>c[i]&&c[j]l>c[i])

cl[i]=mat[j] [i]l<c[jl?mat[j]l[i]:c[]j],p[i]=];
}
for (ret+=j=c[i=sink];i'=source;i=p[i])
mat[p[i]] [i]-=j,mat[i] [p[i]]+=];

}

int min_vertex cut(int n,int mat[] [MAXN],int source,int
sink, int* set){
int mO[MAXN] [MAXN] ,m[MAXN] [MAXN],i,j, k,ret=0,last;
if (source==sink| |mat[source] [sink])
return -1;
for (i=0;i<n+n;i++)
for (j=0;j<n+n;j++)
m0[i] [j]=0;
for (i=0;i<n;i++)
for (3j=0;j<n;j++)
if (mat[i][3])
mO[i] [n+j]=inf;
for (i=0;i<n;i++)
mO[n+i] [1i]=1;
for (i=0;i<n+n;i++)
for (j=0;j<n+n;j++)
m[i] [J]=mO[i][]j];
last=max_ flow(n+n,m,source,n+sink) ;
for (k=0 ;k<né&&last;k++)
if (k!=sources&&k!=sink) {
for (i=0;i<n+n;i++)
for (j=0;j<n+n;j++)
m[i] [31=m0[i] [j];
m[n+k] [k]=0;
if (max_flow(n+n,m,source,n+sink)<last) {
set[ret++]=k;
m0 [n+k] [k]=0;

last--;
}
}
return ret;
}
/* *\
| R/MERIEEE 0 (n”3)

BaEs. MEERPR LRSS, FXEETEYRETA, HET—A
WAE AR —&BREZ X8,

BNBARER: RERNBONRELAE, F2RIPH—IREEE. B
B ZoBILRKNXR: B/ BREER=| P | —BKILEE;

H AP B K TCER S SRV 248 P A AN TR Spi KB TR fpi ' Spi ' ' R
HEp P FhE—4piBlpiiiid, MALEZHEP' g —&EEpi Spj''IM
B Gk ECENBREE D) ; XEpi' SEptpifiliil, pi'"
#pHpi K—&ANL;

HRE: BMBEER=| P | —BALEL;

THE: BNEEER=|P | —BAWLEL/2;

\ * */

/* *\
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| RNREES
| &k — =2 EPRBRRILEASETEAET KRN EE.
\*

*/



Structure Z#E %514

return tr[root];

}
node pop(int &root) {

node out tr[root];

int 1 tr[root] .1, r
tr[root] .1l tr[root].r
tr[l].f = tr[r].f = na;

tr[root] .r;
tr[root] .f = na;

root = merge(l, r);
/* *\ return out;
| REXZEHL }
\* */ int add(int i, typec val) // tr[i].key += val
char *name[] = { "monday", "tuesday", "wednesday", {
"thursday", "friday", "saturday", "sunday" }; if (i == na) return i;
int main(void) if (tr[i].l == na && tr[i].r == na && tr[i].f == na)

{

intd, m, y, a;

printf ("Day: "); scanf("%d",&d);
printf ("Month: "); scanf("%d",é&m) ;
printf ("Year: "); scanf("%d",s&y);

// 1H2 A AERI—5 /13,144

if (m == Il m==2) { m += 12; y--;
// ABRELELT52549 A3AZH(
if ((y < 1752) || (y == 1752 && m < 9)

}
I

tr[i] .key += val;
return i;
}
typec key = tr[i] .key + val;
int rt = del(i);
return ins (i, key, rt);

}

void init(int n){

for (int i 1; i <= n; i++) {

(y == 1752 && m == 9 && d < 3)) scanf ("%d", &tr[i].key); //%d: type of key
a=(d+2*m + 3*(m+l1) /5 + y + y/4 +5) % 7; tr[i].1l = tr[i].r = tr[i].f = na;
else tr[i] .dist = 0;
a=(d+2*m+ 3*(m+l)/5+y+y/4-y/100 + y/400)%7; }
printf("it's a %s\n", name[a]); }
return 0; * *\
} | #R#aA
* *\ | INIT: ar[]1EHO;
| ZEfatt &HERE 0 (log N) | CALL: add(i, v): BimMfEMv; sum(i): RK[1, i]1HA;
| INIT: init()EASIEFIFBFATOIN \* */
| CALL: merge() AHBHMLMN,; ins () BA—DFWA; #define typev int // type of res
| top () BUEE/ANER; pop() BURIMERE/NE R ; typev ar[N]; // index: 1 ~ N
| del() MBREL S, add () HM/W— N4 I E int lowb(int t) { return t & (-t) ; }
I iroot() KL RiliR; void add(int i, typev v) {
\* */ for ( ; i < N; ar[i] += v, i += lowb(i));
#define typec int // type of key val }
const int na = -1; typev sum(int i) {
struct node { typec key; int 1, r, £, dist; } tr[N]; typev s = 0;
int iroot(int i) { // find i's root for ( ; i > 0; s += ar[i], i -= lowb(i));
if (i == na) return i; return s;
while (tr[i].f !'= na) i = tr[i].£; }
return i; * *\
} | Z#EmbREA
int merge (int rx, int ry)({ // two root: rx, ry | INIT: c[][1BHN0; Row,ColZEMR¥IME
if (rx == na) return ry; \* */
if (ry == na) return rx; const int N = 10000;
if (tr[rx].key > tr[ry].key) swap(rx, ry); int c¢[N][N]; int Row, Col;
int r = merge(tr[rx].r, ry); inline int Lowbit(const int &x){// x > 0
tr[rx].r = r; tr[r].f = rx; return x&(-x);
if (tr[r].dist > tr[tr[rx].l].dist) }
swap (tr[rx].1l, tr[rx].r); int Sum(int i, int j)({
if (tr[rx].r == na) tr[rx].dist = 0; int tempj, sum = 0;
else tr[rx].dist = tr[tr[rx].r].dist + 1; while( i > 0 ){
return rx; // return new root tempj = j;
} while( tempj > 0 ){
int ins(int i, typec key, int root){ // add a new node (i, key) sum += c[i] [temp]];
tr[i] .key = key; tempj -= Lowbit (tempj) ;
tr[i].1 = tr[i].r = tr[i].f = na; }
tr[i] .dist = O0; i -= Lowbit(i):;
return root = merge(root, i); // return new root }
return sum;
int del(int i) { // delete node i }
if (i == na) return i; void Update(int i, int j, int num) {
int x, y, 1, r; int tempj;
1 = tr[i].1l; r = tr[i]l.r; y = tr[i].£f; while( i <= Row ) {
tr[i].1 = tr[i].r = tr[i].f = na; tempj = j;
tr[x = merge(l, r)].f =y, while( tempj <= Col ){
if (y '= na && tr[yl].1l == i) trlyl.l = x; cl[i] [tempj] += num;
if (y !'= na && trly].r == i) trlyl.r = x; tempj += Lowbit (tempj) ;
for (; y !'=na; x =y, y = trlyl.f) { }
if (tr[tr[y].l].dist < tr[tr[y].r].dist) i += Lowbit(i);
swap (tr[y]l.1l, trly].r); }
if (tr[trl[y].r].dist + 1 == tr[y].dist) break; }
tr[y] .dist = tr[tr[y].r].dist + 1; /* *\
| Trie#f (k X)
if (x !'= na) return iroot(x); // return new root | INIT: init();

else return iroot(y);
}
node top(int root) {

\
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const int tk = 26, tb =

| ¥: tree[i] [tk]>ORFR/RSHFEAFE, YARBARTEES TN,
// tkX; BIHEFEFFHtb;

'a';



int top, tree[N][tk + 1]; // N: BKEEAE

void init () {
top = 1;

memset (tree[0], 0, sizeof (tree[0])):;

}

int search(char *s){ // %&MiE[E 0
for (int rt = 0; rt = tree[rt][*s - tb]; )

if

(*(++s) == 0) return tree[rt][tk];

return O;

}

void insert(char *s, int rank = 1) {

int rt,

for (rt
nxt
if

}
}
tree[rt] [tk]
}

nxt;
= 0; *s; rt = nxt, ++s) {
= tree[rt][*s - tb];
(0 == nxt) {
tree[rt] [*s - tb] = nxt = top;

memset (tree[top], 0, sizeof(tree[top]))

top++;

= rank;//1RTFEORTDAFLE, AT DURFHIEAE X for (len

void delete(char *s){ // FRUMfric, fHEs—EfFE
int rt = 0;

for ( ;
tree[rt]
}

*s; ++s) rt = tree[rt][*s - tb];
[tk]=0;

int prefix(char *s){ // &K%
int rt = 0, 1lv;
for (lv = 0; *s; ++s, ++1lv) {
rt = treel[rt][*s - tb];
if (rt == 0) break;

}

return 1lv;

}

/*
| Trie B (EILFHLH)
| INIT: init();

\*

int top;

struct trie
void init () {

{ char ¢; int 1, r, rk; } tree[N];

top = 1;
memset (tree, 0, sizeof (tree[0]))
}
int search(char *s) { // RBEEE 0
int rt;
for (rt = 0; *s; ++s) {

for

(rt = tree[rt].l; rt; rt = tree[rt].r)
if (tree[rt].c == *s) break;

if (rt == 0) return O0;

}

return tree[rt].rk;

}

void insert(char *s, int rk = 1){ //rk: WEEHFID
int i, rt;

for (rt
for

= 0; *s; ++s, rt=i) {
(i = tree[rt].1l; i; i = tree[i].r)
if (tree[i].c == *s) break;

if (i == 0) {

}
}
tree[rt]
}

tree[top] .r = tree[rt].1l;
tree[top] .1 = 0;
tree[top] .c = *s;

tree[top] .rk = 0;
tree[rt] .1 = top;
i = top++;

.rk=rk;

void delete(char *s){ // BEsD&FELE, RMird

int rt;
for (rt
for

}
tree[rt]

}

= 0; *s; ++s) {
(rt = tree[rt].l; rt; rt = tree[rt].r)
if (tree[rt].c == *s) break;

.rk = 0;

int prefix(char *s){ // &K%

int rt =
for (1lv
for

0, 1lv;
= 0; *s; ++s, ++1lv) {
(rt = tree[rt].l; rt; rt = tree[rt].r)

*\

*/

if (tree[rt].c == *s) break;
if (rt == 0) break;
}
return 1lv;
}
/* *\
| FE%4H o(N * log N)
| INIT: n = strlen(s) + 1;
| CALL: makesa(); lcp();
| height[i] = lcp(sal[i], sa[i-1]);

\* */
char s[N]; // N > 256

int n, sa[N], height[N], rank[N], tmp[N], top[N];

void makesa () { // O(N * log N)

int i, j, len, na;
na = (n < 256 ? 256 : n);
memset (top, 0, na * sizeof(int));

for (1 =0; 1 <n ; i++) top[ rank[i] = s[i] & Oxff ]++;
for (i = 1; i < na; i++) top[i] += top[i - 1];
for (i = 0; i < n ; i++) sa[ --top[ rank[i] ] ] = i;
= 1; len < n; len <<= 1) {
for (i = 0; i < n; i++) {
j = sa[i] - len; if (j < 0) j += n;

tmp[ top[ rank[j] 1++ ] = j;

sa[ tmp[ top[0] =011 =13 =0;
for (i = 1; i < n; i++) {
if (rank[ tmp[i] ] '= rank[ tmp[i-1] ] ||
rank[ tmp[i]+len ]!'=rank[ tmp[i-1]+len ])
top[++]] = i;
sa[ tmp[i] ] = j;
}
memcpy (rank, sa , n * sizeof(int));
memcpy (sa , tmp, n * sizeof(int));
if (j > n - 1) break;
}
}
void lep() { // O(4 * N)
int i, j, k;
for (j = rank[height[i=k=0]=0]; i < n - 1; i++, k++)
while (k >= 0 && s[i] !'= s[ sa[j-1] + k 1)
height[j] = (k--), j = rank[ sa[j] + 1 ];
2 "
| EEEA o(N)
| INIT: n = strlen(s) + 1;
| CALL: makesa()Ksal];
\* */
char s[N];
int n, sa[4*N], rank[N], height[N];
int buf[4*N], ct[N], sx[N], sax[N];

inline bool leq(int a, int b, int x, int y)

{ return (a < x || a == x && b <=y); }
inline bool leq(int a, int b, int ¢, int x, int y, int z)
{ return (a < x || a == x && leq(b, c, y, 2z)); }

inline int geti(int t, int nx, int sal[])
{ return (sa[t]<nx ? sa[t]*3+1 : (sa[t]-nx)*3+2); }

static void radix(int a[], int b[], int s[], int n, int k)
{ // sort a[0..n-1] to b[0..n-1] with keys in 0..k from s
int i, t, sum;
memset(ct, 0, (k + 1) * sizeof(int));

for (i = 0; i < n; ++i) ct[s[a[i]]l]++;
for (1 = 0, sum = 0; i <= k; ++i) {
t = ct[i]; ct[i] = sum; sum += t;

}
for (i = 0; i < n; i++) b[ct[s[a[i]]]l++] = a[i];

}

void suffix(int s[], int sa[], int n, int k)

{ // '!! require s[n] = s[n+l] = s[n+2] = 0, n >= 2.
int i, j, e, p, t;
int name = 0, cx = -1, cy = -1, cz = -1;

int nx = (n+2)/3, ny = (n+l)/3, nz = n/3, nxz = nx+nz;
int *syz = s + n + 3, *sayz = sa + n + 3;

for (i=0, j=0; i < n + (nx - ny); i++)
if (i%3 !'= 0) syz[j++] = i;

radix(syz , sayz, s+2, nxz, k);

radix (sayz, syz , s+l, nxz, k);

radix(syz , sayz, s , nxz, k);

for (i = 0; i < nxz; i++) {
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if (s[ sayz[i] ] '=cx || s[ sayz[i] +1 ] '=cy |
s[ sayz[i] + 2 ] '= cz) {
name++; cx = s[ sayz[i] ];
cy = s[ sayz[i] + 1 ]; cz = s[ sayz[i] + 2 ];
}
if (sayz[i] % 3 == 1) syz[ sayz[i] / 3 ] = name;
else syz[ sayz[i]/3 + nx ] = name;
}
if (name < nxz) {
suffix (syz, sayz, nxz, name);
for (i = 0; i < nxz; i++) syz[sayz[i]] =1 + 1;
} else {
for (i = 0; i < nxz; i++) sayz[syz[i] - 1] = i;
}
for (i = j =0; i < nxz; i++)

if (sayz[i] < nx) sx[j++] = 3 * sayz[i];
radix (sx, sax, s, nx, k);
for (p=0, t=nx-ny, e=0; e < n;
i = geti(t, nx, sayz); j =
if ( sayz[t] < nx ?
leq(s[i], syz[sayz[t]+nx], s[j], syz[3/3]) :
leq(s[i], s[i+1l], syz[sayz[t]-nx+1],
s[jl1, s[3j+1], syz[j/3+nx]) ) {
sale] = i;
if (++t == nxz) {
for (e++; p < nx; pt++, e++)

e++) {
sax[p];

sale] = sax[p];
}
}
else {
sale] = j;
if (++p == nx) for (++e; t < nxz; ++t, ++e)
sa[e] = geti(t, nx, sayz);
}

}

}

void makesa () {
memset (buf, O,
memset(sa, O,
for (int i=0; i<n; ++i) buf[i]
suffix(buf, sa, n, 255);

4 * n * sizeof(int));
4 * n * sizeof(int));
s[i] & Oxff;

}*
| RMQ EEZ¢E % O (N*logN)+0 (1)
| INIT: val[lBEANRFEWHA,; initrmg(n);
\*
int st[20][N], 1ln[N], val[N];
void initrmg(int n) {
int i, j, k, sk;
1n[0] 1n[1] 0;
for (i = 0; i < n; i++) st[0][i] = val[i];
for (i =1, k =2; k < n; i++, k <<= 1) {
for (j = 0, sk (k >> 1); j < n; ++j, ++sk) {
st[i][j] = st[i-1]1[3];
if (sk < n && st[i][j] > st[i-1][sk])

*\

*/

st[i][j] = st[i-11[sk];
1}for (§=(k>>1)+1; j <= k; ++3) 1n[j] = ln[k>>1] + 1;
;or (§=(k>>1)+1; j <= k; ++3) 1n[j] = 1n[k>>1] + 1;
J'}.nt query (int x, int y) // min of { vallx] ... vally] }
{ int bl = ln[y - x + 11;
return min(st[bl][x], st[bl][y-(1<<bl)+1]);
* *\

RMQ (Range Minimum/Maximum Query)-st Bk (O(nlogn + Q))
ReadIn() ##M#Hal0.. .n-1];

InitRMQ () M| stk ( O(nlogn) )BHTHALE;

Query () AREFN K TAREHIRAE (0(Q))

Hint: PARJEM:0...n-1, 0801, . MM BE; HASIIIRARRK
BoRME, MRKEMEFHELmax->min

Call: ReadIn(n); InitRMQ(n); Query(Q);

—_——— e — N~

\* */
const int N = 200001;
int a[N], d[20];

int st[N][20];
int main(void) {
int n, Q;
while( scanf("%d%d", &n, &Q) '= EOF ) {

}

return 0;
}
void ReadIn(const int &n) {

int 1i;

for( i=0; i < n; ++i ) scanf("%d", &a[i]):
}

inline int max(const int &argl, const int &arg2) {

return argl > arg2 ? argl : arg2;
}
void InitRMQ (const int &n){
int i, j;
for( d[0]=1, i=1; i < 21; ++i ) d[i] = 2*d[i-1];

for( i=0; i < n; ++i ) st[i][0] al[i];
int k = int( log(double(n))/log(2) ) + 1;
for( j=1; j < k; ++j )
for( i=0; i < n; ++i ){
if( i+d[j-1]1-1 < n ){

st[i] [j] = max(st[i][j-1],
st[i+d[j-1]11[3-11);
}
else break; // st[il[j] = st[i][j-1];
}
}
void Query(const int &Q) {
int i;
for( i=0; i < Q; ++i ){
int x, y, k; // x, y¥WATF#:0...n-1
scanf ("%d%d", &x, &y);
k = int( log(double(y-x+1))/log(2.0) );
printf ("$d\n", max(st[x][k], st[y-d[k]+1][k]));
}
}
/* *\
| rRMQ B EE O (N*LlogN)+0 (1) Kf# Lca
| INIT: val[]ENFFEWEY; initrmg(n);
\* */

const int N = 10001; // 1<<20;
int pnt[N], next[N], head[N]; // 4FE:&

int e; // B
bool visited[N]; // HIEEA0, MAREH
int id;

int dep[2*N+1], E[2*N+1], R[N]; // dep:dfsidfiTi Six/E, E:dfs
P, R:EBE—IREEDTE T 5
void DFS(int u, int d);
int d[20], st[2*N+1][20];
void Answer (void) {
int i, Q;
scanf ("%d", &Q);
for( i=0; i < Q;
int x, y;
scanf ("sd%d", &x, &y); // BEiflx,yfiLca

++i ) {

x = R[x]; y = R[yl;
if( x>y )
int tmp = x; x = y; y = tmp;
}
printf ("$d\n", E[ Query(x, y) 1);
}
}
void DFS(int u, int d){
visited[u] = 1;
R[u] = id; E[id] = u; dep[id++] = 4d;
for( int i=head[u]; i !'= -1; i=next[i] )
if ( visited[ pnt[i] ] == 0 ){
DFS (pnt[i], d+1);
E[id] = u; depl[id++] = d;
}
}

void InitRMQ(const int &id) {
int i, j;
for( d[0]=1, i=1; i < 20; ++i ) d[i]
for( i=0; i < id; ++i ) st[i][0] = i;
int k = int( log(double(n))/log(2.0) ) + 1;
for( j=1; j < k; ++3 )
for( i=0; i < id; ++i ){
if( i+d[j-1]1-1 < id ){
st[i][j] = dep[ st[i][j-1] ] >
dep[ st[i+d[j-111[3-1] 1 ? stli+d[3j-1]11[3-1] : st[i][j-11;
}
else break; // st[i][]]

2%d[i-1];

st[i][3-1];

ReadIn(n); InitRMQ(n); Query(Q):
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int Query(int x, int y){
int k; // x, y¥®WATFHR:0...n-1
k = int( log(double(y-x+1))/log(2.0) );
return dep[ st[x][k] ] > dep[ st[y-d[k]+1]1[k] ] ?

st[y-d[k]+1][k] : st[x][k];

2 "
LCA BEEE O(E)+0(1)
INIT: id[1EH-1; g[1ERNAPEIERE;
CALL: for (i=0; i<n; ++i) if (-1==st[i]) dfs(i, n);

LCAREALARMOMITT ¥ . S BEATDFSHT , 4 3k AR BIHI 2
FAGELAN, BilEEEAR e (1RG0, RNCRS MiAE
BAPE—RHIMAE, BMr[i]. e i1 MEELMKdi] .
LCA(T,u,v), FHMFRE[RMO(d,r[ul ,r[v])], (rl[ul<r[v]).
*/

\*
int id[N], les[N][N], g[N][N];
int get(int i) {
if (id[i] == i) return i;
return id[i] = get(id[i]);
}
void unin(int i, int j){
id[get(i)] = get(J)’
}
void dfs(int rt, int n) {
int i;
id[rt] rt;
for (1 = 0; i < n; ++i) if (g[rt][i] && -1 == id[i])
dfs(i, n); unin(i, rt);

// ERAERAMRIA o(E)+0(1)

}
for (i 0; 1i < n; ++i) if (-1 '= id[i])
les[rt] [i] les[i] [rt] = get (i),

*\
HIENHEE
INIT: makeset(n);
CALL: findset(x); unin(x, y)’
\*
struct lset{
int p[N], rank[N], sz;
void link(int x, int y) {
if (x == y) return;
if (rank[x] > rank[y]) plyl
else p[x] yi
if (rank[x] == rank[y]) rank[y]++;

*/

X;

}
void makeset(int n) {
sz n;
for (int i=0;i<sz;i++) {
plil] i; rank[i]

0;
}

}

int findset(int x) {
if (x '= p[x]) plx]
return p[x];

findset(p[x]);

}
void unin(int x, int y) {
link (findset(x), findset(y)):
}
void compress() {
for (int 1 = 0; i1 < sz; i++) findset(i):;
}
}i

/*
| BRIEHER
\*
void ksort(int 1, int h, int al[]){
if (h < 1 + 2) return;
inte=h, p=1;
while (1 < h) {
while (++1 < e && a[l] <= alpl);
while (--h > p && a[h] >= alp]):
if (1 < h) swap(a[l], a[h]):

*\

*/

}

swap (a[h], al[p]l):

ksort(p, h, a); ksort(l, e, a);
}

/*

| 2 BNBITIERAE

* */
260188, nfifES, DFikEs1 b, BEs2 b, EE&ZRLEE

BAER . REBHZTING. IR—ALAAE: 26VBHELTEE
WA H ¥ (JohnsonE %) , 38 B L ERIVIESENP-hardff]. JohnsonBE %k :

*\

(1) BRI a2 AN TFE,

B AESTEESL BN R ES2 B,
HERNELHRBIE = 5.

KRB NMEEEEN ML, RS NMEESEREL.
HFE—AEE, HP R R S ER AR ;
MFEAES, PRS2 LK RS .

(2)

/* *\
| BREMAAR )
I <, <=, +,-,*,/, s(B3/HRE—ATTH)
\* */
const int base = 10000; // (base”~2) fit into int

const int width = 4;
const int N 1000;
struct bint{
int 1n, v[N];
bint (int r
for (1n

// width log base
// n * width: HRJEBERRME

0) { // cNZRFHHE!
0; r> 0; r /= base) v[ln++]

r % base;

}

binté& operator
memcpy (this,
return *this;

(const binté& r) {
&r, (r.ln + 1) * sizeof(int));// !

}
} o
bool operator < (const bint& a, const binté& b) {

int i;
if (a.ln !'= b.1ln) return a.ln < b.1ln;
{ for (i = a.ln - 1; i > 0 && a.v[i] == b.v[i]; i--);

return i < 0 ? 0 : a.v[i] < b.v[i];

}

bool operator <= (const bint& a, const binté& b){
return !(b < a);

}

bint operator + (const bint& a, const binté& b){
bint res; int i, cy = 0;

for (i =0; i<a.ln || 1i<b.1n || cy > 0; i++) {
if (i < a.ln) cy += a.v[i];
if (i < b.1n) cy += b.v[i];

res.v[i] cy % base; cy /= base;
}

res.1ln i;
return res;

}
bint operator - (const bint& a, const binté& b){
bint res; int i, cy = 0;

for (res.ln = a.ln, i = 0; i < res.1ln; i++) {
res.v[i] = a.v[i] - cy;
if (i < b.1n) res.v[i] -= b.vI[i];

if (res.v[i] < 0) cy = 1, res.v[i] += base;
else cy = 0;
}
while (res.ln > 0 && res.v[res.1ln - 1] == 0) res.ln--;
return res;
}
bint operator * (const bint& a, const binté& b) {
bint res; res.ln = 0;
if (0 == b.1n) { res.v[0] = 0; return res;
int i, j, cy;
for (i = 0; i < a.ln; i++) {
for (j=cy=0; j < b.1ln || cy > 0; j++, cy/= base) {
if (j < b.1n) cy += a.v[i] * b.v[]j];
if (i + j < res.1ln) cy += res.v[i + j];
if (1 +j>=res.ln) res.v[res.ln++] =cy % base;
else res.v[i + j] cy % base;

}

}
}
return res;
}
bint operator / (const bint& a, const binté& b)
{ // ' b '=0
bint tmp, mod, res;
int i, 1f, rg, mid;
mod.v[0] = mod.1ln = O;
for (i a.ln - 1; i >= 0; i--) {
mod = mod * base + a.v[i];
for (1f = 0, rg = base -1; 1f < rg; )
mid = (1f + rg + 1) / 2;
if (b * mid <= mod) 1f = mid;
else rg mid - 1;

{

}
res.v[i] 1f;
mod = mod - b * 1f;
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res.ln = a.ln;
while (res.ln > 0 && res.v[res.ln - 1] == 0) res.ln--;
return res; // return mod WiE%EH
}
int digits(bints& a) // REINH
{
if (a.ln == 0) return O0;
int 1= (a.ln-1) * 4;
for (int t = a.v[a.ln - 1]; t; ++1, t/=10) ;
return 1;
}
bool read(bint& b, char buf[]) // BEERBEREO
{
if (1 '= scanf("%s", buf)) return 0;
int w, u, 1ln = strlen(buf);
memset (&b, 0, sizeof (bint));
if ('0' == buf[0] && 0 == buf[l]) return 1;
for (w=1, u=0; 1n; ) {
u += (buf[--1n] - '0') * w;
if (w * 10 == base) {
b.v[b.1n++] = u; u=0; w=1;
}
else w *= 10;
}
if (w '= 1) b.v[b.1ln++] = u;
return 1;
}
void write(const binté& v) {
int i;
printf("%d", v.ln == 0 ? 0 v.v[v.ln - 1]1);
for (i = v.1ln - 2; i >= 0; i--)
printf ("%$04d", v.v[i]); // ! 4 == width
printf ("\n");
}
* *\
| EEMAEEE
\* */
const int MAXSIZE = 200;
void Add(char *strl, char *str2, char *str3);
void Minus(char *strl, char *str2, char *str3);
void Mul (char *strl, char *str2, char *str3);
void Div(char *strl, char *str2, char *str3);
int main(void) {
char strl[MAXSIZE], str2[MAXSIZE], str3[MAXSIZE];

while( scanf("%$s %s", strl, str2) == 2 ){
if( strcmp(strl, "0") ){
memset (str3, '0', sizeof(str3)); // !!

Add (strl, str2, str3);
printf ("$s\n", str3);
memset (str3, '0', sizeof(str3));
Minus (strl, str2, str3);
printf ("%$s\n", str3);
memset (str3, '0', sizeof(str3));
Mul (strl, str2, str3);
printf ("$s\n", str3);
memset (str3, '0', sizeof(str3));
Div(strl, str2, str3);
printf ("%$s\n", str3);
}
else {
if( strcmp(str2, "0") )
printf ("%$s\n-%s\n0\n0\n", str2, str2);
else printf ("0\n0\n0\nO\n") ;
}
}
return 0;
}
void Add(char *strl,

char *str2, char *str3)

{// str3 = strl + str2;
int i, j, il, i2, tmp, carry;
int 1lenl = strlen(strl), len2 = strlen(str2);
char ch;
il = lenl-1; i2 = len2-1;
j = carry = 0;
for( ; i1l >= 0 && i2 >= 0; ++j, --il1, --i2 ){

tmp = strl[il]-'0"'+str2[i2]-"'0"'+carry;
carry = tmp/10;
str3[j] = tmp%10+'0';

}

while( il >= 0 ){
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tmp = strl[il--]-'0"'+carry;
carry = tmp/10;
str3[j++] = tmp%10+'0';

}

while( i2 >= 0 ){
tmp = str2[i2--]-'0"'+carry;
carry = tmp/10;
str3[j++] = tmp%10+'0"';

}
if( carry ) str3[j++] = carry+'0’';
str3[j] = '\0';
for( i=0, --3j; i < j; ++i, --3 ){
ch = str3[i]; str3[i] = str3[j]; str3[j] = ch;
}
}
void Minus(char *strl, char *str2, char *str3)
{// str3 = strl-str2 (strl > str2)
int i, j, i1, i2, tmp, carry;
int 1lenl = strlen(strl), len2 = strlen(str2);
char ch;
il = lenl-1; i2 = len2-1;
j = carry = 0;
while( i2 >= 0 ){
tmp = strl[il]-str2[i2]-carry;
if( tmp < 0 ) {
str3[j] = tmp+10+'0'; carry = 1;
}
else {
str3[j] = tmp+'0'; carry = 0;
}
--il; --i2; ++3;
}
while( i1l >= 0 ){
tmp = strl[il]-'0"'-carry;
if( tmp < 0 ) {
str3[j] = tmp+10+'0'; carry = 1;
}
else(
str3[j] = tmp+'0'; carry = 0;
}
--il; ++3j;
}
-=3;
while( str3[j] == '0' & j > 0 ) --3;
str3[++3j] = '\0';
for( i=0, --3j; i < j; ++i, --3 ){
ch = str3[i]; str3[i] = str3[j]; str3[j] = ch;
}
}
void Mul (char *strl, char *str2, char *str3)({
int i, j, i1, i2, tmp, carry, jj;
int 1lenl = strlen(strl), len2 = strlen(str2);
char ch;
jj = carry = 0;
for( il=lenl-1; il >= 0; --il ){
j =33
for( i2=len2-1; i2 >= 0; --i2, ++3j ){
tmp =
(str3[j]1-'0")+(strl[il]-'0")*(str2[i2]-'0")+carry;
if( tmp > 9 ){
carry = tmp/10; str3[j] = tmp%10+'0';
}
else {
str3[j] = tmp+'0'; carry = 0;
}
}
if( carry ) {
str3[j] = carry+'0'; carry = 0; ++3j;
}
++35;
}
-=3;
while( str3[j] == '0' & j > 0 ) --3;
str3[++3j] = '\0';



for( i=0,

ch =
}
}

-=3; i< 3; ++i, -3 ) {

str3[i]; str3[i] = str3[j]; str3[j] = ch;

void Div(char *strl, char *str2, char *str3){

int i1,
int 1lenl

i2, i, j, jj, tag, carry, cf, c[MAXSIZE];

= strlen(strl), len2 = strlen(str2), lend;

char d[MAXSIZE];

memset(c, 0, sizeof(c));

memcpy (d,

strl, len2);

lend = len2; j = 0;

for( il=len2-1; il < lenl; ++il ) {
if( lend < len2 ){

d[lend] = strl[il+l]; c[j] = O;
++3j; ++lend;

}
else if( lend == len2 ){
jj = 1;
for( i=0; i < lend; ++i ){
if( d[i] > str2[i] ) break;
else if( d[i] < str2[i] ){
jj = 0; break;
}
}
if( 33 == 0 ){
d[lend] = strl[il+1l]; c[j] = O;
++3j; ++lend;
continue;
}
}
if( jj==1 || lend > len2 ){
cf = jj=0;

while( d[jj] <= '0' && jj < lend ) ++3jj;
if( lend-jj > len2 ) cf = 1;
else if( lend-jj < len2 ) cf = 0;
else{
i2 = 0; cf = 1;
for( i=jj; i < lend; ++i ){
if( d[i] < str2[i2] ){
cf = 0; break;

}
else if ( d[i] > str2[i2] ){
break;
}
++i2;
}
}//else

while( cf ) {
i2 = len2-1; cf = 0;

for( i=lend-1; i >= lend-len2; --i ){

d[i] = d[i]-str2[i2]+'0';
if( d[i] < '0" ){
d[i] = d[i]+10; carry = 1;
--d[i-1];
}
else carry = 0;
--i2;
}
++c[jl; 33=0;

while( d[jj] <= '0' && jj < lend ) ++jj;

if( lend-jj > len2 ) cf = 1;
else if( lend-jj < len2 ) cf = 0;
else({
i2 = 0; c£ =1;
for( i=jj; i < lend; ++i ){
if( d[i] < str2[i2] ){
cf = 0; break;

}
else if( d[i] > str2[i2] ){
break;
}
++i2;
}
}//else
}//while
3 = 0;

while( d[jj] <= '0' && jj < lend ) ++jj;

for( i=0;i < lend-jj; ++i ) d[i] = d[i+jj];

d[i] = strl[il+l]; lend = i+1;
++3;
}//else
}//for
i=tag =0;
while( c[i] == 0 ) ++i;
for( ; i < j; ++i, ++tag ) str3[tag] = c[i]+'0';
str3[tag] = '\0';
}
/* *\

| RKAHEBETFFI o (nr2)
| £iiR%RE, pPitRKE, MaXtofA#i, BS&Mh. zoJ2432
\* */
int £[N][N], dp[N];
int gcis(int a[], int la, int b[], int 1lb, int ans[])
{ // a[l.la], b[l..1b]
int i, j, k, mx;
memset (£, 0, sizeof(f));
memset (dp, 0, sizeof(dp));
for (i = 1; i <= la; i++) {
memcpy (£[i], £[i-1], sizeof (£[0]));
for (k =0, j=1; j <= 1b; j++) {
if (b[j-1] < a[i-1] && dp[3] > dp[k]) k = 3;
if (b[j-1] == a[i-1] && dp[k] + 1 > dp[jl) {
dpl[j] = dplk] + 1,
f[i]1[j] =i * (b + 1) + k;

}
}
for (mx = 0, i = 1; i <= 1b; i++)
if (dp[i] > dp[mx]) mx = i;
for (i=la*lb+la+mx, j=dp[mx]; Jj;
i=f[i/ (1b+1)][i%(1b+1)],j--)
ans[j-1] = b[i % (1b + 1) - 1];
return dp[mx];

}
/* *\
| 0-1 £r¥Hx
\* */
tl * x1 + t2 * x2 + ... + tn * xn
Y = = e e e e e e e e e o ———
cl * x1 + c2 * x2 + ... + cn * xn

#%Et[1l..n], c[l..n], Kx[1..n]ffBsigma (xi)=kHrEKX (/M) .
HTike@ K, LR THBEz(r) = (t1 * x1 + .. + tn * xn) - ¢ *
(cl * xn + .. + cn * xn);

B MBRMREIR. WF:

z(r) < 0 ZJHMNH r > R;

zu)=0éﬂﬁér=

z(r) > 0 BHMNHY r <

FRA KR

/* *\
| BRKAFFFS GEis/ER/E518/365R)

\* */

const int N = 1001;
int a[N], £IN], d[N]; // A[i]ATER a[0.. i]1HBKRKE
int bsearch(const int *f, int size, const int &a) {
int 1=0, r=size-1;
while( 1 <= r ){
int mid = (1+r)/2;
if( a > f[mid-1] && a <= f[mid] ) return mid;// >&&<= %
H: >= §& <
else if( a < f[mid] ) r = mid-1;
else 1 = mid+1;
}
}
int LIS(const int *a, const int &n) {
int i, j, size = 1;
£[0] = a[0]; 4[0] = 1;
for( i=1l; i < n; ++i ){
if( a[i] <= £[0] ) j = 0; /] <= #]H: <
else if( a[i] > f[size-1] ) j = size++;// > Hh: >=
else j = bsearch(f, size, a[i]):;
£[3j]1 = a[il; d[i] = j+1;
}
return size;
}
int main(void) {
int i, n;
while( scanf("%d",&n) != EOF ) {
for( i=0; i < n; ++i ) scanf("%d", &a[i])
printf("$d\n", LIS(a, n)); // :k%j:ﬁié/i:ﬂ?)?ﬁuﬁn%ﬁ
BRIEMT RS, ABAT LIRS S 50
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}

return 0;
}
/* *\
| RKAETFEFT
\* */

int LCS(const char *sl, const char *s2)

{// s1:0...m, s2:0...n
int m = strlen(sl),
int 1, j;
af[o][0] =

n = strlen(s2);

0;

for( i=1; i <=m; ++i ) a[i][0] = O;
for( i=1l; i <= n; ++i ) a[0][i] = O;
for( i=1; i <=m; ++i )

for( j=1; j <= n; ++j ){
if(sl[i-1]==s2[3j-1]) a[i]l[]j] = al[i-1][j-1]+1;
else if(a[i-1]1[jl>al[il[j-1]1)alil[j]l= ali-1]1[3]];
else a[i][j] = alil[j-1];

}

return a[m] [n];

}

/* *\
| BOKETEE (50K -RIEEI)

\* */

int wvalue[7] = {100, 50, 20, 10, 5, 2, 1};
int count[7]; // count[i]:value[i] &Kk
int res[7];
bool flag;
int main(void) {
//...
flag = false; // WARBCOERILER
for( i=0; i < 7; ++i ) res[i] = O;
DFS(pay, 0); // pay WERKEHK
if ( flag ){
printf ("Accept\n%d", res[0]);
for( i=1; i < 7; ++i ) printf(" %d", res[i]);
printf ("\n");
}
else printf ("Refuse\n"); // TEFHFRE
//...
}
void DFS(int total, int p){
if( flag ) return ;
if(p==7) {
if( total == 0 ) flag = true;
return ;
}
int i, max = total/value[p];
if( max > count[p] ) max = count[p];
for( i=max; i >= 0; --i ){
res[p] = i;
DFS (total-i*value[p], p+1);
if( flag ) return ;
}
}
/

* *\

| HESE
| Hg—A 8 * 8 WIBLRBATINT 43 WEMER T SRR 4R T 5
| SRR, BRI TSR EmtsEl, XHEET (n-1) K5, ERE
| ERT AT n SRS, (BRUIFIE R EERER T
| B4T) RS EERE—ANME, —RERHEE N RS AT S BT
| M. REFEBEEL ERMNSEK n BSEREM, HESHFBR
|| RBASWB T ERD. WhHE., HPPHMHE., xi HE i RIERBEEN)
| B4 WEHRENE AR n, kil o' KIE/IME.
| PoJ 1191 #E#EHE

\*

#define min(a, b) ( (a) < (b) ? (a)

const int oo = 10000000;

int map[8][8];

double C[16][81[8]1[8][81;//clk][si]lei][sjl[ej]: * 4 K

//map[si...sj][ei...ejl1rEIM k MEM (V18 k-1 7)) W&ER

double ans; // ¥¥HE

int n; // 53R n SRR

void input(void) ;

void reset(void) ;

double caluate(int il, int jl, int i2, int j2);

*/
(b) )

void dp(int m, int si, int sj, int ei, int ej);
int main(void) {

int m, i, j, k, 1;

while( scanf ("%d", &n) !'= EOF ) {

input(); reset();

for( m=1; m <= n; m++ )
for( i=0; i < 8; i++ )
for( j=0; j < 8; j++ )
for( k=0; k < 8; k++ )
for( 1=0; 1 < 8; 1++ ){
if( (k-i+l1l)*(1-j+1) < m )
Clm] [1]1[3]1[k][1] = oo;
else({
if(m==1){
Clm]l[i]1[3]1[k]I[1] =
pow( (caluate(i,j,k,l)-ans), 2 );

}
else{
dp(ml il j’ kl 1);
}
}
}
printf ("%$.31£\n", sqrt(C[n][0]1[0][7]1[7]1/n));
}
return 0;

}
void input(void) {
int i, j;
double sum = 0;
for( i=0; i < 8; i++ )
for( j=0; j < 8; j++ ){
scanf ("%d", &map[i][j]):
sum += map[i] [j]’
}
ans =
}
void reset(void) {
int i, j, k, 1, m;
for( m=0; m <= n; m++ )
for( i=0; i < 8; i++ )
for( j=0; j < 8; j++ )
for( k=0; k < 8; k++ )

sum/double (n) ; // A

for( 1=0; 1 < 8; 14+ )
Clm] [1]1[3]1([k]1[1] = O;
}
double caluate(int il, int jl1, int i2, int j2){
double sum=0;
int i, j;
for( i=il; i <= i2; i++ )
for( j=jil; j <= 3j2; j++ ) sum += map[i][j];
return sum;
}
void dp(int m, int si, int sj, int ei, int ej){
int i, j;
double mins = oo;
for( j=sj; j < ej; j++ ) {// BJ]
mins = min (mins,
Cl1l][sil[sjl[ei]l[j1+C[m-1][si] [j+1][ei] [e]])
mins = min (mins,
Clm-1]1[si][s]j][ei] [J1+C[1][si] [j+1] [ei] [e]])
}
for( i=si; i < ei; i++ ) { // #J]
mins = min (mins,
Cl1][sil[sjl[i]l[ejl+C[m-1][i+1][s]][ei] [e]])
mins = min (mins,

Clm-1][si][sj]l[i]l[ej]1+C[1][i+1][s]][ei]l[e]])
}
C[m] [si] [sj][ei] [ej] = mins;
}
/* *\
| XiEE
11,2,... , nRAEnMEF BFREFRR o MEFRES 1 BEF L. X
| BARRMAEDME L. EFIRETEARETR all],al2],...,aln].
la[l]l=n,a[2]=n-1,...,a[n]=1.80 a[1] B FEKEF. & M1HRF
| 1 BFHBNE 3 WET. FREEES 1 4MET, EXEARBENMM L. [\
B m KRB RE—ANETF, ANIREFBIPRET . Fl: n=3,m=2. [
152 : 21 2, HBzMRE258, W\B1HEETBIEE 2 BET .
| HDU 2511 PEE X
\* */
—5 KA o ANETF, WA B4 3 51k, WAL E . 2 SEEm B .
AEBAEIB/HE£(n) = (2%n) - 1 K.
BR# nfﬁ&%’l‘%%ﬁﬁqﬂﬂ%%—&,n—l 583 2 K,i BREBI
27 (n-i) K.
1 SEBIHREBE ,§ 2 KBI—K.
F2k+1 REFWR 1 58, HRE k+1 KXB3F) 1 54%.
% ak+2 KEIHNR 2 587, ARE k+1 K¥3) 2 54




B (27s) k+2* (s-1) BBWL s B, Xt s SHEBBFT k+1 K.
& 24s WRE - REHF) s 5.
BB s SRRLESE 2~ (s-1) K.
TRBH) s FRRER 24s+24 (s-1) K.
B k+1 KBF) s SH/ELERE k*24s+24 (s-1) K.
1--2--3--1 MHBIRNE T, 1--3--2--1 Iy RET 7 )
BR#E n S/RABI—K:1--3, ERUNEES).
n-1#3)2Kk:1--2--3, R 5 .
W n Ak FHEHATR, U k SRS RT3, B R4 .
int main(void) {
int i, k;
scanf ("%d", &k);
for( i=0; i < k; i++ ){

int n, 1;
int64 m, j;
__intéd s, t;
scanf ("%$d%I64d", &n, &m);
s=1; t = 2;
for( 1=1; 1 <= n; 1++ ){

if( m%t == s ) break;
s =t; t *= 2;
}
printf("%d ",
j =m/t;
if ( n%2 == 182 ) {// W4

1);

if( (§+41)%3 == 0 ) printf("2 1\n");
if( (35+1)%3 == 1 ) printf("l 3\n");
if( (3+41)%3 == 2 ) printf("3 2\n");
}
else{// 4t
if( (3+1)%3 == 0 ) printf£("3 1\n");
if( (3+41)%3 == 1 ) printf("l 2\n");
if( (3+1)%3 == 2 ) printf("2 3\n");

}
}
return 0;
}
/*
| STL i priority queue
\* */
priority queue< string, vector<string>, greater<string> >
asc; // BMEHIRE
priority queue< string, vector<string>, less<string> > desc
/] BAEKTIRE
/*
|
\*
const int MAXSIZE = 10000;
int a[MAXSIZE], heapsize;
inline void swap(int i, int j){
int temp = a[i]; a[i] = a[j]; al[j] =

*\

*\
*/

temp;
}
inline int Parent(int i){ return i >> 1; }
inline int Left(int i){ return 1 << i; }
inline int Right(int i){ return (1 << i) + 1; }
// REFHER R
void MaxHeapify(int i) {
int 1 = Left(i), r = Right(i), largest;
if( 1 <= heapsize && a[l] > a[i] ) largest =
else largest = i;

1;

if( r <= heapsize && a[r] > a[largest] ) largest = r;
if( largest !'= i ){
swap (i, largest); MaxHeapify(largest);
}
}
void BuildMaxHeap (int *arr, int n){
heapsize = n;
for( int i=heapsize/2; i > 0; --i ) MaxHeapify(i);
}
void HeapSort(int *arr, int n){
BuildMaxHeap (arr, n);
for( int i=n; i > 1; --i ){
swap(l, i); heapsize--;
MaxHeapify (1) ;
}
}
*\

*

| RE&SAME

| You are given a sequence of N integers al , a2 , ... , an
in non-decreasing order. In addition to that, you are given
several queries consisting of indices i and j (1 £i £ j <

n) . For each query, determine the most frequent value among
the integers ai , ... , aj. POJ 3368 Frequent values
S DX 8] 450 H TR H K A

TTHE—  ERBU .

SR B, FAFIIRTE, ek EMRAR RSN —R. XHafl
BN T . @ — AR S
WRE KRR ERFFIFHELD, FIZERTZ DM nun

a3
10
-1 -11111310 10 10
GRBEN: TR 1234
id -1 1 3 10
num 2 4 1 3

RIGEM, RS XRIRAME (BREME) fX AL,

B . BZHRFERFIINXA [be, ed]

BV R TR X A 4 HI7E B 8L X RS B T AR

thaniesz (2, 31 FMEMIS FARX AT EE A [1, 2] [3, 101 AR F AR X a] 2
[2,4];

A FEATR B R, AT RIAPAEIR , kR 276 PN A R N i a3
B EATRA A R

HHE N HINEXERN . HEWRESNTREXE, HWlRRAESRST
PMESEAEPFTRX AR .

i EBIRI (2, 31 R, HEWRRE L, 6], BRE[1, 101 REFLAR
T, HEZRrRMo—HF A X B AREMATLLT .
HEZ RMQ. RATAT UL —TF 8. KA ST RERE.
Ejﬁm}fﬁ%ﬁﬁ)ﬁmiﬁm X BRATAT LSy 34885 . 228 i, PRI SE XA

Xof F o [R] S5 4 X R 4% B BRRMOET BB A TR S « RENFH AR —TF
REBRERT .
\*

*/
const int N =
struct NODE{
int b, e; // KiEI[b, e]
int 1, r; // EATHRETHR
int number;// XA KBAMEME

100010;

int last; // LA datalel & B H 5 datale] #§ H B 4
H:data[e-last+1]...data[e]
}node [N*2+1] ;
int len, data[N];
int main(void) {
int n;
while( scanf("%d", &n), n ){
int i, q, a, b;
scanf ("%d", &q);

for( i=0; i < n; i++ ) scanf("%d",
len = 0; // T#5
build (0, n-1);
while( g-- ) {
scanf ("%dsd",
printf ("%d\n",
F?B‘J%kiﬁ%ﬁ ﬁﬁill3 datal[]

}

return 0;

&datali]) ;

&a, &b);

query (0, a-1, b-1)); // WHKX

}
int build(int a, int b){ // BB

int temp = len, mid = (a+b)/2;
node[temp] .b = a, node[temp].e = b;
len++;

if( a == b ){
node[temp] .number = 1;
node[temp] .last = 1; //
return temp;

}

node[temp] .1

node[temp] .r

= build(a, mid);

= build(mid+1l, b);
int

lcount=0,

left_c=node[temp] .1,
rcount=0, rec, max=0;

right c=node[temp].r, p,

rec = data[mid]; p = mid;
while( p >= a && datal[p] == rec ) { p--, lcount++; }
node[left c].last = lcount; //

rec = data[mid+1l]; p = mid+1;
while( p <= b && data[p] == rec ) { p++, rcount++; }
node[right c].last = rcount;//
if( data[mid] == data[mid+1] )

max = lcount+rcount;

if( node[left_c] .number > max =

node[left_c] .number;

max )

24



if( node[right c].number > max ) max =
node[right_ c].number;

node[temp] .number = max;

return temp;
}
int query(int index, int a, int b){

int begin=node[index] .b,
mid=(begin+end)/2;

end=node[index] .e,

if( a == begin && b == end ) return node[index] .number;

if( a > mid ) return query(node[index].r, a, b);
if( b < mid+l ) return query(nodel[index].l, a, b);

int templ, temp2, max;

if( node[index] .1l > 0 ) templ = query(node[index] .1,

a, mid) ;

if( nodel[index].r > 0 ) temp2 = query(node[index].r,
mid+1l, b);

max = templ > temp2 ? templ : temp2;

if( data[mid] !'= data[mid+l] ) return max;

templ = node[ node[index].l ].last >
(mid-a+1l) : node[ node[index] .l ].last;
temp2 = node[ node[index].r ].last > (b-mid) ? (b-mid) :
node[ node[index].r ].last;
if( max < templ+temp2 ) max

(mid-a+l) *?

templ+temp2;
return max;
}
/*
| MEKkNTE
| k=0..n-1,FHERE O(n) EE al]l PHIRFHEHEE
\*
#define _cp(a,b) ((a)<(b))
typedef int elem t;
elem t kth_element(int n,elem t* a,int k){// a[0..n-1]
elem_t t, key;
int 1=0,r=n-1,i,3;
while (1<r){
for (key=a[ ((i=1-1)+(j=r+1))>>1];i<j;){
for (j--i_cp(key,aljl):j--);
for (i++;_cp(al[i], key) ;i++);
if (i<j) t=a[il,alil=aljl,aljl=t;

*\

*/

}
if (k>j) 1=j+1;
else r=j;
}
return a[k];
}
/*
| VAFHEF K FE
| (] AR R EE 0D
| a[0..n-1] cnt=0; call: MergeSort(0, n)
\*
void MergeSort(int 1, int r){
int mid, i, j, tmp;
if( r > 141 ){
mid = (1+4r)/2;
MergeSort(l, mid);
MergeSort (mid, r);
tmp = 1;
for( i=1, j=mid; i < mid && j < r; ){
if( a[i] > al3j] ) {
c[tmp++] al[j++];
cnt += mid-i; //

*\

*/

}
else c[tmp++]

afi++];

}

if( J < r) for( ; j < r; ++j ) cltmp++]
else for( ; i < mid; ++i ) c[tmp++]
for (i=1l; i < r; ++i ) al[i] c[i];

aljl;
afil;

}

*\
FHIEHTIE

AR £(n,m) TRBEFEA m 6 n THTIBANE, W
n+l,m)=£(n,m)+£(n,m-1)+...+£(n,m-n) (& b<0 i, £ (a,b)=0)
# XEEIMREEANA LR TERNESEREHR 0 (n3), BINSHL

-
Ul
£(

| if( m-n-1 >= 0 ) f£(n+1, =
| JOJ 2443
\*
const int N
const int C
const long MOD
long arr[N][C];
long long temp;

m) -=

f(n, m-n-1).

*/
1001;

10001;

1000000007;

int main(void) {
int i, j;
arr[1][O0] arr[2][0]
for( i=3; i < N; ++i ){
arr[i] [0] 1;
long h = i*(i+l)/2+1;
if( h>C h C;
for( j=1; j < h; ++3j ){
temp = arr[i-1][j] + arr[i][j-1]:;
arr[i] []J] temp$%$MOD ;
if( j-i >=0) {
arr[i] [j] -= arr[i-1][]j-i];
if( arr[i][j] < 0 )
{//ER: BT arr[i] [J1W arr[i-1] [j-i]1#R
B, RSB A s

arr[i] [j] += MOD;

arr[2][1] 1;

i
)

}

}
}
while( scanf("%d %d", &i, &j) !'= EOF ){
printf ("$1d\n", arr[i][]j]);
}
return 0;
}
/*
| &R

\*
// FEL, o) BENERME Y, EETE
/1 B a BABLERMNDIIKHF
// RWGR[E -1
int bs(int a[],
int m;
while (1 < h ){
m (1 +h) >>1;
if (a[m] == v) return m;
if (a[m] < v) l=m+l;
else h=m;

*\

*/

int 1, int h, int v){

}

return -1;
}
/

* *\
| ZH&EHL (XKTET vHE—NMED

\*
/! FEABEIATL <= h
// BEE 1 BREHE
int bs(int a[], int 1, int h, int v{
int m;
while (1 < h ){
m (1 +h) >>1;
if (a[m] < v) 1l=m+l;
else h=m;
}

return 1;

*/

}
/*
| BT #AEm

*\

| dig(x) := x if 0 <= x <= 9
| dig(x) := dig(sum of digits of x) if x >= 10
\* */
HiE—: ER

int dig(int x){

if( x < 10 ) return x;

int sum = 0;

while( x ) { sum += x%10; x /= 10;
return dig(sum) ;

}
TEZ: AR [FAR¥H...]

int dig(int x){ return (x+8)%9+1;

}

}

*
|
|
|
|
|

it
KXABEAM £ (n+1,m)=Ff (n,m) +£f (n+1,m-1)
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for (i = 0; 1 < k; i++) {
m=n/ w[i];
d = extged(w[i], m, x, y);
Number ﬁ_i//t\l a=(a+y*m*b[i]) % n;
}
if (a > 0) return a;
else return (a + n);
/* *\ }* *\
| B HERER L & phi (1) | RH [1..n]
\* */ \* */
for (i = 1; i <= maxn; i++) phil[i] = i; bool is[N]; int prm[M];
for (i = 2; i <= maxn; i += 2) phi[i] /= 2; int getprm(int n) {
for (i = 3; 1 <= maxn; i += 2) if(phi[i] == i) { int i, j, k = 0;
for (j = i; j <= maxn; j += i) int s, e = (int) (sqrt(0.0 + n) + 1);
phi[j] = phi[j] / i * (L - 1); memset(is, 1, sizeof(is));
} prm[k++] = 2; is[0] = is[1l] = O;
/* *\ for (i = 4; i < n; i += 2) is[i] = 0;
| Bk RRH BB & phi (x) for (i = 3; i < e; i += 2) if (is[i]) {
\* */ prm[k++] = i;
unsigned euler (unsigned x) for (s =i *2, j=1i*1i; j<n; j +=s)
{// BMEAR is[j] = O;
unsigned i, res=x; /7 BRIRAH, FUl+F L EREBE, !
for (i = 2; 1 < (int)sgrt(x * 1.0) + 1; i++) }
if (x%i==0) { for ( ; i < n; i += 2) if (is[i]) prm[k++] = i;
res =res /i * (i - 1); return k; // REIFEEH N
while (x $ i == 0) x /= i; // RIEi—EREHK |}
/* *\
if (x > 1) res =res / x * (x - 1); | SECKAIEEEL [1. .n]
return res; \* */
} int prime[500] ,num,boo[2500] ;
/* *\ for( i=2; i <= 2300; i++ ) boo[i] = 0;
| GCD AL for( i=2; i <= 50; i++ )
\* */ for( k=i*2; k <= 2300; k += i )
int ged(int x, int y){ boolk] = 1;
if (!'x || 'y) return x >y ? x : y; int num = 0;
for (int t; t=x % y; x =y, y = t); for( i=2; i <= 2300; i++ )
return y; if( boo[i] == 0 ) prime[num++] = i;
} /* *\
/* *\ | BRI (hRERE)
| H%E ccp | CALL: bool res = miller(n);
\* */ | RN Rn B TR B A4, HEEERRAN;
int kged(int a, int b){ | SHAFERFH n>2 MEBH s, BEHEME <= 24 (-s);
if (a == 0) return b; \* */
if (b == 0) return a; int witness(int a, int n)
if ('(a & 1) && '(b & 1)) return kged(a>>1, b>>1) << 1;|{
else if (!(b & 1)) return kgecd(a, b>>1); int x, d=1, i = ceil(log(n - 1.0) / log(2.0)) - 1;
else if (!(a & 1)) return kged(a>>1, b); for ( ; i >= 0; i--) {
else return kgcd(abs(a - b), min(a, b))’ x=d;d=(d*d) % n;
} if (d==1 && x'=1 && x'=n-1) return 1;
/* *\ if (((n-1) & (1<<i)) > 0) d = (d * a) % n;
| R’ ccp }
| kx, yfffSgcd(a, b) =a * x + b * y; return (d == 12 0 : 1);
\* */ }
int extged(int a, int b, int & x, int & y){ int miller(int n, int s = 50)
if (b == 0) { x=1; y=0; return a; } {
int d = extged(b, a % b, x, y); if (n == 2) return 1;
intt=x; x=y;,; y=t-a/b*y; if ((n % 2) == 0) return 0;
return d; int j, a;
} for (j = 0; j < s; j++) {
* *\ a = rand() * (n-2) / RAND MAX + 1;
| #LkMHFHE a * x =b (% n) // zand() REERENL™AE[0, RAND_MAX) Py HIES
\* */ // TiEXARAND MAXAH 32768 HEenfiE AT ERT
void modeq(int a, int b, int n) // ' n>0 // [RAND-MAX, n)Z[AJfI%
{ if (witness(a, n)) return O;
int e, i, d, x, y; }
d = extged(a, n, x, y); return 1;
if (b $ d > 0) printf("No answer!\n"); }
else { /* *\
e=(x* (b/d) %n; | HEHFMEX
for (i = 0; i < d; i++) // !!! here x maybe < 0 |\* */
printf ("%d-th ans: $d\n", i+l, (e+i*(n/d))%n);|1. {1, 2, ... n}ficé&al, a2, ... arBIAEFAcHESTHFER
} FAESRET, c(n, m)REnFHRnAEE; index =
} C(n, r) -C(n-al, r) -C(n-a2, r-1) - ... - C(n - ar, 1)
* *\
| A iZE 2. k * C(n, k) =n * C(n-1, k-1);
| a=B[1] (% W[1]); a=B[2] (% W[2]); ... a=B[k](% W[k]); C(n, 0) +C(n, 2) + ... =C(n, 1) + C(n, 3) + ...
| How, BB, Wi]>0HW[i15WIIER, KRa; (PEKEEHE) 1*C(n, 1) +2*C(n, 2) + ... +n *C(n, n) =n * 2~(n-1)
\* */
int china(int b[], int w[], int k){ 3. catalan#: C_n = C(2*n, n) / (n+l)
int i, d, x, y, m, a=0, n=1; C n = (4*n-2)/(n+l) * C_n-1
for (i =0; i <k; i++) n *=w[i]; // ! HEE ftoverflow c:l =1

26
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-——r;
4. B HKstirling#: S(p, k) = k * S(p-1, k) + S(p-1, k-1). int res = (r-1+41)*(col[j]-i+1);
S(p, 0) =0, (p>=1); S(p, P) =1, (p>=0); if( res > max ) max = res;
HE s(p, 1) =1, (p>=1); }
S(p, 2) = 2%(p-1) - 1, (p>=2); }
S(p, p-1) = C(p, 2); return max;
X #p MRS BANARNET, BIrETETNTES. }
1 k /* *\
S(p, k) = --- * sigma((-1)*t * C(k, t) * (k-t)*p) | ABRTEE (BFEHD
k! t=0 | n MN(HT 1. .n) , eEZHBEn M REN mtl MR 1,
| Bk FEEH, RTINS 1 FFHAIRE. SRIEFIE RS .
5. Bell#l: Bp=S8(p, 0) + S(p, 1) + ... + S(p, pP) | POJ 3157 And Then There Was One
B p=C(p-1,0)*B 0+C(p-1,1)*B 1+ ... C(p-1,p-1)*B_(p-1) [\* */
int main(void) {
6. E—HKstirling$: int n, k, m;
s(p, k)Z&W¥pMIEHEERANEZ RIEFRHETIR T4 while( scanf("%d%d%d", &n, &k, &m), n || k || m ){
(B : Bp M AHERBRA 2 R B 1 75 5 int i, d, s=0;
s(p, k) = (p-1) * s(p-1, k) + s(p-1, k-1); for( i=2; i <= n; ++i ) s = (s+k)%i;
/* *\ k = k%n; if( k == 0 ) k=n;
| Polya it#{ d = (s+l) + (m-k);
| RMBIAMNERT, ARKAsHUE, BERA T mAEHGME; if( d >= 1 && d <= n ) printf("%d\n", d);
\* */ else if( d < 1 ) printf("%d\n", n+d);
int ged (int a, int b) { return b ? ged(b,a%b) : a; } else if( d > n ) printf("%d\n", d%n);
int main (void) { }
int ¢, s; return O;
while (scanf("%d%d", &c, &s)==2) { }
int k; /* *\
long long p[64]; p[0] = 1; // power of c | ABRIEE (BEERD
for (k=0 ; k<s ; k++) pl[k+l] = p[k] * c; \* */
// reflection part int main(void) {
long long count = s&l ? s * p[s/2 + 1] : int n, k, m;
(s/2) * (p[s/2] + pls/2 + 1]); while( scanf ("%d%d%d", &n, &k, &m), n || k || m ){
// rotation part int i, cur;
for (k=1 ; k<=s ; k++) count += p[gcd(k, s)]; for( i=0; i < m-1; ++i ) a[i] = i;
count /= 2 * s; for( ; i < n; ++i ) a[i] = i+1l;
cout << count << '\n'; cur = m-1;
} while( --n ) {
return O; cur = (cur+k-1)%n;
} for( i=cur+l; i < n; ++i ) a[i-1] = a[i];
/* *\ }
| AEBc(n, r) printf ("%d\n", a[0]+1);
\* */ }
int com(int n, int r){// return C(n, ) return O;
if(n-r >r ) r =n-r; // C(n, r) = C(n, n-r) }
int i, j, s = 1; /* *\
for( i=0, j=1; i < r; ++i ){ | BAFHE 1
s *= (n-i); | 1A TFA N, BARRI . AR BLRITUBERZA, BRI
for( ; j <= r && s%j == 0; ++j ) s /= 3; |58 . DU RHREU A TR GBI BR324 . BUB & it . SEEUE S
} |HH"Second win" .G E MM "First win". JOJ 1063
return s; \* */
} const int N = 51;
/* *\ double arr[N] = {2, 3};
| BK 1% int main (void) {
\* */ int 1i;
bool a[N] [N]; double n;
int Run(const int &m, const int &n)// a[l...m][1...n] for( i=2; i < N; ++i ) arr[i] = arr[i-1] + arr[i-2];
{// O(m*n) while( scanf("$1f", &n), n '= 0 ){
int i, j, k, 1, r, max = 0; for( i=0; i < N; ++i )
int col[N]; if( arr[i] == n ){
for( j=1; j <= n; ++3j ) printf ("Second win\n"); break;
if( a[1][3j] == 0 ) col[j] = O; }
else{ if( i == N ) printf("First win\n");
for( k=2; k <= m && a[k][j] == 1; ++k ); }
col[]j] = k-1; return O;
} }
for( i=1l; i <=m; ++i ){ /* *\
if(i>1){ | EEXSER
for( 3=1; 3 <=n; +3) | n TEEA RN k KMHTEBEN S (n, 1 , HHB =K stirling K.
if( a[i][3j] == 0 ) col[j] = O;
else{ | fn{a,B,CcyAT LIRS ({2}, {B}, {C}}, {{A, B}, {C}}, {{B,C},{Al}},
if ( a[i-11[3]1 == 0 ){ | {{a,C}, {B}}, {{A,B,C}}o HI—MEATURNHRFALSE (1.a M)
for( k=i+l; k <= m && a[k][j] ==| | FIFfEE  mDU —REXREK
1; +4k ); | CALL: compute (N); BXMA—" n, % B[n]
col[j] = k-1; \* */
} const int N = 2001;
} int data[N][N], B[N];
} void NGetM(int m, int n)// m M ¥n AL
for( j=1; j <= n; ++j ) {// data[i] [3]:i M3 MRE
if( col[j] >= i ){ int min, i, j;
for (1=j-1; 1>0 && col[1l] >=col[j]; --1); data[0][0] = 1; //
++1; for(i=1; i <= m; ++i ) data[i][0] = O;
for(r=j+l; r<=n &&col[r] >=col[j]; ++r); for( i =0; i <=m; ++i ) data[i][i+1l] = O;



++i ) {

for( i l; i <= m;
if( i < n ) min
else min n;
for( j 1; j <= min; ++j ){
data[i] []] (j*data[i-1][j] + data[i-1][j-1]);
}

}
}
void compute (int m){// b[i]:Bell %
NGetM(m, m) ;
memset (B, 0, sizeof(B));
int 1, j;
for( i=1; i <=m; ++i )
for( j=0; j <= i; ++3j ) B[i] += data[i]l[]j]:

}

/* *\
| XEEHR (FHREHART)

\* */

void Sqrt(char *str) {
double i, r, n;
int j, 1, size, num, x[1000];
size = strlen(str);

if( size == 1 && str[0] == '0' ){
printf ("0\n"); return;
}
if( size%2 == 1 ){
n = str[0]-48; 1 = -1;
}
else{
n = (str[0]-48)*10+str[1]-48; 1 = 0;
}
r =0; num = 0;
111111111171171111777
while (true) {
i=0;
while( i* (i+20*r) <= n ) ++i;
-——i;
n -= i*(i+20*r);
r = r*10+i;
x[num] = (int)i;
++num;
1 += 2;

if( 1 >= size ) break;

n = n*100+ (double) (str[1]-48) *10+ (double) (str[1+1]-48) ;
}
11111111111111711777
for(j = 0;3 < num; j++) printf ("$d", x[]j]);
printf ("\n");

e "

| REEER ik Ak
\* */

K a*b mod ¢

o R THFBHER: b = (at at-1 at-2 .. al a0)

MAF: b = at*22t + at-1*24(t-1) + .. .. + al*2~1 + a0*2+0,
HAai=0,1.
N: a*b mod ¢
a0*220) mod c =
HEED: ar (2~ (i+l))mod ¢
DATEH B R P9 i 274 Bk 2~ (i+1) B ARIEZEN 0 ((logb) ~3) .
int mod _exp(int a,int b0,int n)//return a*b0 % n

{

a”( at*2~t + at-1*2~(t-1) + .. ..
((a~(a0*2720) mod c) * a*(al*271l) mod c).. .

if(a>n) a %= n;

int i, d =1, b[35];
for( i=0; i < 35; ++i ){
b[i] = b0%2;
b0 /= 2;

if( b0 == 0 ) break;
} //bl[i]lb[i-1]...b[0]} b0 W —#HF R

for( ;i >= 0; --1i ){
d = (d*d)%n;
if( b[i] == 1 ) d = (d*a)%n;
}
return d;
2 "
| tEAEHar][1x[1=b[]
\* */

#define MAXN 100
#define fabs(x) ((x)>0?(x):-(x))
#define eps le-10
//FETC gauss W EKME all [1x[]1=bI[]

+ al*2”~1 +

(a* (2*2i) mod c)*2 mod c,XFERRT

//RFIR T, A HMBED[]
int gauss_cpivot(int n,double a[] [MAXN],double b[]) {
int i,j,k,row;
double maxp, t;
for (k=0;k<n;k++) {
for (maxp=0,i=k;i<n;i++)
if (fabs(a[i] [k])>fabs (maxp))
maxp=al[row=i] [k];
if (fabs (maxp)<eps)
return 0;
if (row!=k){
for (j=k;j<n;j++)

t=alk][j],alk]l[jl=alrow] [j] ,a[row] [j]=t;
t=b[k] ,b[k]=b[row] ,b[row]=t;
}
for (j=k+1;j<n;j++){
alk] [j]1/=maxp;
for (i=k+1l;i<n;i++)
a[i]l[j]l-=a[il [k]*a[k][]];
}
b[k]/=maxp;
for (i=k+1l;i<n;i++)
b[i]-=b[k]*a[i] [k];
}
for (i=n-1;i>=0;i--)
for (j=i+1l;j<n;j++)
b[i]-=a[i]l[j]1*b[]j];
return 1;

}

//&FET6 gauss {§EfB al]l [1x[1=b[]
//REIR AW, EHBED[]
int gauss_tpivot(int n,double a[] [MAXN],double b[]) {
int i,j,k,row,col,index[MAXN] ;
double maxp, t;
for (i=0;i<n;i++)
index[i]=i;
for (k=0;k<n;k++) {
for (maxp=0,i=k;i<n;i++)
for (j=k;j<n;j++)
if (fabs(a[i] [j])>fabs (maxp))
maxp=a[row=i] [col=]];
if (fabs (maxp)<eps)
return 0;
if (col'=k){
for (i=0;i<n;i++)

t=a[i] [col],a[i] [eol]l=a[i] [k],a[i] [k]=t;

j=index[col] ,index[col]=index[k],index[k]=];
}
if (row!=k){
for (j=k;j<n;j++)
t=al[k] [j],alk] [jl=alrow] [j] ,a[row] [j]=t;
t=b[k],b[k]=b[row] ,b[row]=t;
}
for (j=k+1;j<n;j++) {
al[k] [j]/=maxp;
for (i=k+1l;i<n;i++)
a[i][j]l-=a[il [k]*a[k][]j];

}
b[k]/=maxp;
for (i=k+1l;i<n;i++)
b[i]-=b[k]*a[i] [k];
for (i=n-1;i>=0;i--)
for (j=i+l;j<n;j++)
b[i]-=a[i]l[j]1*b[]j];
(k=0;k<n;k++)
a[0] [index[k] ]1=b[k];
(k=0;k<n;k++)
b[k]=a[0] [k];
return 1;

for

for

}

/*
| EFAEERESE

A3 T e 3

| al bl el ...

| a2 b2 c2 ...

|

len-1 ...

*\

%
R

an-1 bn-1 xn-1
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| bn cn an | = xn
WA: all,bl],c[],x[]
A RBLERXEx[]F
\* */
void run() {
c[0] /= b[0]; a[0] /= b[0]; x[0] /= b[O];
for (int i =1; 1 < N - 1; i ++) {
double temp = b[i] - a[i] * c[i - 1];
c[i] /= temp;

x[i] = (x[i] - a[i] * x[i - 1]) / temp;
a[i] = -a[i] * a[i - 1] / temp;
}
a[N - 2] = -a[N - 2] - c[N - 2];
for (int i =N - 3; i > 0; i --) {
a[i] = -a[i] - c[i] * a[i + 1];
x[i] -= c[i] * x[1 + 1];
}
x[N - 1] -= (¢[N - 1] * x[0] + a[N - 1] * x[N - 2]);

x[N - 1] /= (c[N - 1] * a[0] + a[N - 1] * a[N - 2] + b[N
-1
for (int i =N - 2; i >= 0; i --)
x[i] += a[i] * x[N - 1];
}
/* *\

| MR&FIEENL, EF/E O (nlogn)
\*
//BEIZAL, n UFREBETREN

#include <string.h>
#define MAXN 10000
int lastdigit(char* buf) {
const int mod[20]={1,1,2,6,4,2,2,4,2,8,4,
41814161818161812};
int len=strlen (buf) ,h a[MAXN],i,c,ret=1;
if (len==1) return mod[buf[0]-'0'];
for (i=0;i<len;i++) a[i]l=buf[len-1-i]-'0"';
for (;len;len-='a[len-1]){
ret=ret*mod[a[1l]%2*10+a[0]]%5;
for (c=0,i=len-1;i>=0;i--)
c=c*10+a[i] ,a[i]l=c/5,c%=5;

*/

}
return ret+ret%2*5;
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#include <stdio.h>

#define MAX N 10

int n, m; //WEFngBeh, EERFEASm
int rcd[MAX NJ; VALK ¥ s £ ToF 4

void loop_permutation(int 1) {

[y

int i;
if (1 == n) { //HWEFEXNT n EHABOEDE
for (i=0; i<n; i++){

printf ("$d", rcd[i]):;
if (i < n-1) printf(" ");

printf("\n"); return ;

}

for (i=0; i<m; //1EEHAELAS M
red[1l] = i; //alag4i
loop_permutation(1l+1); //&hF—F& &

it++){

}
}
int main(void) {
while (scanf ("%d%d", &n, &m)
loop_permutation (0) ;
return 0;

}
Ehr b, XERTERRBELASERER, XBHRFHEYT o EEF, &
ERFRAER m R, BRI 3EE man 1T.
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#include <stdio.h>
#define MAX N 10

int n; //&n T4

int rcd[MAX N1; //##%&1¢ Ediék
int used[MAX N]; //t:#%RZHC
int num[MAX N1; //G#4#rxén ik

void full permutation(int 1) {

int i;
if (1 == n){
for (i=0; i<n; i++){

printf ("%d", rcd[i]):
if (i < n-1) printf(" ");

printf ("\n"); return ;
}
for (i=0; i<n; i++) //HKFHHHE(n 1), &AM ALE
if (lused[il){ //%Znum[i]#&AHEPE, YHRDHEER
used[i] = 1; rcd[l] = num[i];// &1 ECE4L L4
full permutation(l+l); //&hF—1 &K
used[i] = O; /! &t

int read data(){
int i;

if (scanf("%d", &n) == EOF) return O0;

for (i=0; i<n; i++) scanf ("%d", &num[i]);
for (i=0; i<n; i++) used[i] = O0;

return 1;

}

int main(void) {
while (read data()) full permutation(0) ;
return 0;

}

B used B4, WWCHEBTHAL, UL LHS], EH o1 fh. HE,
BEEMEXRHN, HMAN o MEES, BAERHK o FHHFIS, BREF
EERNH, EARFRBERNE, ZEAHBE?

| FEEHF
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BN

3

i

N e
R NRER
HI—‘N%N

ARG

#include <stdio.h>

#define MAX N 10

int n, m; //E2% nték, B3 XTNOGHH 0t
int rcd[MAX N]; //4#%&1 ¢ Ediék

int used[MAX N]; //#dmf#% w8 Pk

int num[MAX N]; //GABAFIZTNOGHn [
void unrepeat_permutation(int 1) {

int i;
if (1 =n){ //KETInf ik, ¥YHd
for (i=0; i<n; i++){
printf ("$d", rcd[i]):

if (i < n-1) printf(" ");
}
printf("\n"); return ;
}
for (i=0; i<m; i++) //#BAmFAETOGHMK
" if (used[i] > 0){ //#£#num[i] ZZ&EAE, WIB PR
&-
used[i]--; rcd[l] = num[i];// Gl G ELL H#k
unrepeat_permutation(l+l); //&BT—-41GE
used[il]++; //F @ Pt E
}
}
int read data(){
int i, j, val;

if (scanf("%d", &n) == EOF) return O;
m= 0;
for (i=0; i<n; i++){

scanf ("%d", &val);
for (j=0; j<m; j++)
if (num[j] == wval){
used[j]++; break;
}
if (3 == m){
num[m] =

}

val; used[m++] = 1;
}
return 1;
}
int main () {
while (read data()) unrepeat permutation(0);
return 0;

}
ARFREHFITE used FRLEAHBON TN A A R H 5 ILE
WH, IHERERECP . FEERNRE, ERALRY, NIIBRERKHK
. Eht, EEHFIKERATR—MIERS KEATHRKE, 3HE
XBUENRIEF —RIEHR LR TRM . AT B gt S AR A R )
BAE, FEMAKEHnZ ) m, X, i —HAAKY, REBASERE
SEEANSHET . RMTEBET ERTNER, KR T EREZ, BT
BEMRSeR T E AR,

| —fAE

WA n AN, WFED m MRS, BHFTERHERES.
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#include <stdio.h>
#define MAX N 10
int n, m; //Mn kb EEmiHRABRE
int rcd[MAX N1; //#%&1T& Ltk
int num[MAX N]; //BG#AHAén |k
void select combination(int 1, int p){
int i;
if (L ==m){ //%#¢$Tmfak,
for (i=0; i<m; i++){
printf ("$d", rcd[i]):
if (i < m-1) printf£(" ");
}
printf ("\n"); return ;
}
for (i=p; i < n; i++){// ¢/ G Eth€ & num[p-1], ALK
num[p] # & # 4%
rcd[1l] = num[i]; //GlGEHLL#E
select combination(l+l, i+l); //&TF—-Ff& &
}
}
int read data(){
int i;
if (scanf("%d%d", &n,
for (i=0; i<n; i++)
return 1;

return 0;
&num[i]) ;

&m) == EOF)
scanf ("%d",

}

int main() {
while (read_data())
return 0;

}
HAEA G LA RPIATER p, FRIETHIREAKEFTE num TR TR
REBWE, FrORFERA used #HITHIE, JEC(n, m)FASL,

| £4HE&

MWMA o MG KX 0 MIBRNESHTETER.
HAFBI
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select_combination (0, 0);
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#include <stdio.h>
#define MAX N 10
int n; //#nf %
int rcd[MAX N]; //#%&1T¢ Edidk
int num[MAX N]; //GAHA®Hn 1
void full combination(int 1, int p){
int i;
for (i=0; i<l; i++){ // B L BB R IHEBH &
printf ("%d", red[i]):
if (i < 1-1) printf(" ");
}
printf ("\n");
for (i=p; i<n; i++){ // % H OB p #s6, @B X &4 £ 5 i>=n
rcd[l] = num[i]; //Gl& E4 LBk
full combination(1l+1l, i+l); //#F—-4 & E
}
}
int read data(){
int i;
if (scanf("%d", &n)
for (i=0; i<n; i++)
return 1;

== EOF) return 0;
scanf ("%d", &num[i]) ;

}

int main() {
while (read_data()) full_combination(0, 0);
return 0;

EHE, Lo i, BEEENEE. 525K, FRAN M EEESR,
MAERMBK 240 FrALE&F, DREEETHNH. BAERNTESAERH
FISH PRI BIRAL

| FEEHEE
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#include <stdio.h>
#define MAX N 10
int n, m; //xni ik, LEARTOGHnf
int rcd[MAX N]; //#%&1 ¢ E¢heérk
int used[MAX N];//#dem [~ v @& DL &
int num[MAX N]; //GABATAET O m Tk
void unrepeat_combination(int 1, int p)({
int i;
for (i=0; i<l; i++){ //GL#Hd
printf ("$d", rcd[i]):
if (i < 1-1) printf(" ");
}
printf ("\n");
for (i=p; i<m; i++) // G H&OMD #s6, HAN TOART®
(5} ~4
if (used[i] > 0){//#ET 4B, ¥V HLR&RK
used[i]--; rcd[l] = num[i]; //G1lEcELLH
3
unrepeat_combination(l+1l, i); //&BF-Ff& &
used[i]l++; //TALBHEE
}
}
int read data(){
int i, j, val;
if (scanf("%d",
m=0;
for (i=0; i<n; i++){
scanf ("%d", &val);
for (j=0; j<m; j++)
if (num[j] == val){
used[j]++; break;

&n) == EOF) return O;

}
if (3 = m){
num[m] = val; used[m++] = 1;
}
}
return 1;
}
int main () {
while (read data()) unrepeat combination (0, 0);

return 0;
%§EEM%ﬁEWﬁN,%:¢§ﬁ%i,*ﬁ%ﬁﬁé¢%iﬂ!
| BrF
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/* *\
| ZFFf&H Hash
| FE: modEFELBARMEE (ELORTFRENED
\*
unsigned int hasha(char *url, int mod) {
unsigned int n = 0;
char *b = (char *) &n;
for (int i = 0; url[i]; ++i) b[i % 4] “~= url[i];
return n $ mod;

*/

}

unsigned int hashb(char *url, int mod) {
unsigned int h = 0, g;
while (*url) {

(h << 4) + *url++;

h & 0xF0000000;

if (g) h *= g >> 24;

h &= ~g;

h =
g=

}
return h % mod;
}
int hashc(char *p, int prime =
unsigned int h=0, g;
for ( ; *p; ++p) {
h = (h<<4) + *p;
if(g = h & 0x£0000000) {
h ~ (g > 24);
h *~ g;

25013) {

g
h
h

}

}

return h $ prime;
}
* *\
| RMP PEECEE O (M+N)
| CALL: res=kmp(str, pat); EHAstr; R hpat (KAHP);
\* */
int faill[P];
int kmp (char* str, char* pat){

int i, j, k;
memset (fail, -1, sizeof(fail));
for (i = 1; pat[i]; ++i) {

for (k=faill[i-1]; k>=0 && pat[i]'=pat[k+1];
k=fail[k]) ;

if (pat[k + 1] == pat[i]) fail[i] =k + 1;
}
i=j=0;
while( str[i] && pat[j] ){ // By Fandywang
if( pat[j] == str[i] ) ++i, ++3j;

else if(j == 0)++i;//BE—NFHILERK, Mstr FANFEFFH

else j = fail[j-1]+1; }
if( pat[j] ) return -1;
else return i-j;
}
/*

*\
| Karp-Rabin FFFHEE
| hash(w[0..m-1]) =
| (w[0] * 2~ (m-1) + .+ w[m-1] * 270) % q;
| hash(w[j+1..j+m]) =
| rehash(y[j]l, y[j+m], hash(w[j..j+m-1]);
| rehash(a, b, h) = ((h - a * 22(m-1) ) * 2 + b) % q;
| AT Hq = 2~32f{ksiBH
\*
#define REHASH(a, b, h) ((((h) - (a)*d) << 1) + (b))
int krmatch(char *x, int m, char *y, int n)

*/

{ // search x in y
int d, hx, hy, i, j;
for (d=1=1; 1i <m; ++i) d = (d<<1);
for (hy = hx =i =0; i <m; ++i) {
hx = ((hx<<1) + x[i]); hy = ((hy<<1) + y[il]);
}
for (j =0; jJ <=n - m; ++3j) {

if (hx == hy && memcmp(x, y + j, m) == 0) return j;

hy = REHASH(y[j], y[j + m], hy);

*\

| #7F Karp-Rabin KIFFFHRTHE
| Text: n * m matrix; Pattern:

\*

X * y matrix;

#define uint unsigned int
const int A=1024, B=128;
const uint E=27;
char text[A][A], patt[B][B];
uint ht, hp, pw[B * B], hor[A], ver[A][A];
int n, m, x, y;
void init() {
int i, j = B * B;
for (i=1, pw[0]=1; i<j; ++i) pw[i] = pw[i-1] *
}
void hash () {
int i, j;

hor[i]*=pw[x]; hor[i]+=text[i][j]-'a';
}

ht*=E; ht+=text[i][j]-'a';
hp*=E; hp+=patt[i][j]-'a';
}
}
void read() {
int i;
scanf ("%d%d", &n, &m);
for (i=0; i<n; ++i) scanf("%s",
scanf ("%d%d", &x, &y);
for (i=0; i<x; ++i) scanf("%s", patt[i]):

text[i]);

}
int solve(){
if (n==0| |m==0| |x==0| |y==0) return O;
int i, j, cnt=0; uint t;
for (i=0; i<=n-x; ++i) {
for (j=0, t=ht; j<=m-y; ++3j) {
if (t==hp) ++cnt;

}
ht=(ht-hor[i] *pw[x-1]) *E+hor[i+x];
}
return cnt;
}
int main(void) {
int T; init();
for (scanf("%d", &T); T;
read(); hash();
printf ("%d\n", solve());

--T) {

}

return 0;
}
/*

| B4 : strstr
I 2h RE: ERPERBEFFERE - KRER
| ¥: char *strstr(char *strl, char *str2);
| B strstrMRMPHIHIEM R EAR L
\ *

int main(void) {

char *strl = "Borland International", *str2 = "nation",
ptr = strstr(strl, str2);
printf ("The substring is:
return 0;

%$s\n", ptr);

}
/*

| BM EERE#RE S, Sunday Algorithm
BMELVEIL TRMP
SUNDAY HVEHER: ?ﬁ%ﬁ‘fﬁﬁ?ﬁ?q’, BE LA —RMPH

REWRMEE, XEAMHA—FILeMEEER—LHAERE.
W, 0T 8 5UAREBNTT:

substring searching algorithm

32

*/

for (i=0; i<n; ++i) for (j=0, hor[i]=0; j<y; ++j) {

for (3=0; j<m; ++3j) {
for (i=0, ver[0][j]=0; i<x; ++i) {
ver[0] [J1*=E; ver[0] [jl+=text[i][j]l-"a';
}
for (i=1 ; i<=n-x; ++i)
ver[i]l[]j]=
(ver[i-1][j]1-(text[i-1][]j]-"a') *pw[x-1])*E
+text[i+x-1][j]-'a';
}
for (j=0, ht=hp=0; j<y; ++j) for (i=0; i<x; ++i) {

t=(t-ver[i] [JI*pwly*x-x]) *pw[x]+ver[i] [J+y];

*\

*/

*ptr;

*\

(Knuth-Morris-Pratt) fIBMEY: (Boyer-Moore). HNMEHEHRING
DR HA LM ERNT . (BRAESLH b, RMPEVEIFA LB F SN cfEm
strstr () R&D>, MBMEENEE RMPEER F3—56%. HEBMEIVEER

BN A TEAE "substring searching algorithm" &K "search", HIFF



search
GREE-ANFHLERIAALE, FRELT HHEE3. AR ZE3)ZDR?
EHREMEER BMENE T, RERENMERE— N FE; kM
RAFACKITEHS MG RRES): BMEEEMR H LK, FHRECKTER
Wﬁiggﬁgﬁoﬁigﬁéﬁ M ERE RIRELTF R EHRNFRF (B
— X 'i'),
BR, NEEHZ L, INERREEESMT—HHLERN, BHed,
AT —PREET, INMFHURETHN. B, TUBITH, FTHH
WAL ENFRFEEXNF . FAETH 'search FIFRELE i, MPLHHTT
EEBNTE — K, Wi ZJERBNEHFTFRE TS, T
substring searching algorithm
search
LRI EER, B—ANFRPLR, BE THREENRNER, ' c' B
PHOHRAEEBE=6, TROCTHREEN=A, A o W57 WT:
substring searching algorithm
search
FRICEHI T ! BIBEAERE, RORESN T HRTFEARE T TR E,
FEARARG 2 AT LHER, AN, S PR3 BHIeMERER, B
PLE5E lhBME EE T AR .
\*
void SUNDAY (char *text, char *patt) {
size_t temp[256];
size_t *shift = temp;
size_t i, patt size = strlen(patt), text size
strlen (text) ;
cout << "size : " << patt_size << endl;
for( i=0; i < 256; i++ ) *(shift+i) = patt_size+l;
for( i=0; i < patt_size; i++ )
* (shift+unsigned char (* (patt+i))) = patt_size-i;
//shift['s']=6 % ,shitf['e']=5 v st £ 4
size_t limit = text size-patt_size+l;
for( i=0; i < limit; i += shift[ text[i+patt size] ] )
if( text[i] == *patt ){
char *match_text
size_t match_size
do{// HrdmbE®RGEE
if ( match_size == patt_size ) cout << "the
is " << i << endl;
}while( (*match_text++) ==
patt[match_size++] );
}
cout << endl;

*/

text+i+l;
1;

NO.

}
int main(void) {
char *text = new char[100];

text = "substring searching algorithm search";
char *patt = new char[10];
patt = "search";

SUNDAY (text, patt);
return O;
}
/*
size : 6
the NO.
the NO.
*/

/*
| BEAIAE (BINMKFERFH)
| The shortest common superstring of 2 strings S1 and S2 is
| a string S with|the minimum number of characters which
| contains both S1 and S2 as a sequence of consecutive

is 10
is 30

*\

| characters. HDU 1841

\* */
const int N = 1000010;
char a[2][N]; int fail[N];
inline int max(int a, int b) { return (a >b ) ? a : b; }

int kmp(int &i, int &j, char* str, char* pat){

int k;
memset (fail, -1, sizeof(fail));
for (i = 1; pat[i]; ++i){

for (k=fail[i-1]; k>=0 && pat[i]'!'=pat[k+1];
k=faill[k]);

if (pat[k + 1] == pat[i]) fail[i] = k + 1;
}
i=3=0;
while( str[i] && pat[j] ){
if( pat[j] == str[i] ) ++i, ++3j;
else if(j == 0)++i;// R -1 FHBE®R A%, Mstr T4 %
Ry

else j fail[j-1]+1;

}

if( pat[j] ) return -1;

else return i-j;

-

int main (void) {
int T;
scanf ("%d\n",
while( T-- ){
int i, j, 11=0, 12=0;
gets(a[0]); gets(a[l]);
int lenl = strlen(a[0]), len2 = strlen(a[l]), val;

&T) ;

val = kmp(i, j, a[ll, a[0]); // a[ll&®
if( val !'= -1 ) 11 = lenl;
else{

//printf("i:%d, j:%d\n", i, j);
if( i == len2 && j-1 >= 0 && a[l][len2-1]
a[o][j-1] ) 11 ji
}

val = kmp(i, j, a[0], a[ll); // al0l&#®
if( val '= -1 ) 12 = len2;
else{

//printf("i:%d, j:%d\n", i, Jj);
if( i == lenl && j-1 >= 0 && a[0][lenl-1]
a[l][j-1] ) 12 = j;
}

// printf("11:%d4, 12:%d\n", 11, 12);
printf ("$d\n", lenl+len2-max(1l1l, 12));
}
return 0;
}
/* *\
| BEAIMEE (BANEFRE)
| pku 1699 pku 3192 pku 1795
\* */

LD T H#asave il [J1AGBR T érakitdzr, #if 46
§Aeth € B, thswalba bacau,d8bacaute fialbasalbasfigrecr &k
A3 BNAPREDORS, v E—-T3$5F - T840 %

for (i=l;i<=n;i++)dfs(i)// Y RiNT $ %R -1+ 4t Gu %,

BH: 23R8 6R8E00EY, tHT-— L HEALEHCZHAYHmini
FOUKE £ H i,
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Geometry vH& JL{A

/*

| Graham R o(N * logN)

| CALL: nr graham(pnt, int n, res); res[]AMBEE;
\ * */
struct point { double x, y; };
bool mult(point sp, point ep, point op) {

return (sp.x - op.x) * (ep.y - op.y)
>= (ep.x - op.X) * (sp.y - op.y)’

*\

}
bool operator < (const point &1, const point é&r) {
return 1.y < r.y || (l.y == r.y & 1l.x < r.x);
}
int graham(point pnt[], int n, point res[]) {
int i, len, k = 0, top = 1;
sort(pnt, pnt + n);

if (n == 0) return 0; res[0] = pnt[0];
if (n == 1) return 1; res[l] = pnt[l];
if (n == 2) return 2; res[2] = pnt[2];
for (i = 2; i < n; i++) {

while (top && mult(pnt[i], res[top], res[top-1
top--;

res[++top] = pnt[i];
}
len = top; res[++top] = pnt[n - 2];
for (i =n - 3; 1i>= 0; i--) {

while (top!=len && mult(pnt[i], res[top],
res[top-1])) top--;
res[++top] = pnt[i];

/7 BESEH A%

}

return top;

*\
| FITEE B AR3E
\ *
const double eps=le-10;
struct point { double x, y; };
double min(double a, double b) { return a < b ? a :
double max(double a, double b) { return a >b ? a :
bool inter(point a, point b, point c, point d){
if ( min(a.x, b.x) > max(c.x, d.x) ||
min(a.y, b.y) > max(c.y, d.y) ||
min(c.x, d.x) > max(a.x, b.x) ||
min(c.y, d.y) > max(a.y, b.y) ) return 0
double h, i, j, k;
h=(b.x-a.x) * (c.
(b.x - a.x) * (d.
(d.x - c.x) * (a.
k= (d.x-c.x) * (b.
return h * i <= eps && j *

*/

o

(b.y -
(b.y -

a.y) * (c.
a.y) * (d.
(d.y - c.y) * (a.
(d.y —c.y) * (b.
<= eps;

y) -
y) -
y) -
-y) -
k

KKK
oo
¥ XXX
oopE

}
/* *\
| KEiaBED
| INIT: pnt[] %GNS (BENED) HT5F;
| CALL: res = bcenter (pnt, n);
\*
struct point { double x, y; };
point bcenter (point pnt[], int n){
point p, s;
double tp, area 0, tpx 0, tpy =
p.x = pnt[0].x; p.y = pnt[0].y;
for (int 1 = 1; 1 <= n; ++i) {
s.X pnt[(i == n) ? 0 : i].x;
s.y pnt[(i == n) ? 0 : i].y;
tp = (p.x * s.y - s.x * p.y); area += tp / 2;
tpx += (p.x + s.xX) * tp; tpy += (p.y + s.y) *
P.X = s.X; pP.Y = s.Y;

*/

0;
// point: 0 ~ n-1

}

s.x = tpx / (6 * area); s.y = tpy / (6 * area);
return s;
2 “\
| ZRAELANEENS
| INIT: pnt[] BN &t (BT 4L ) HET R
| CALL: res = bcenter(pnt, n);
\* */

ﬁ AR =%&UNa, b, ¢, BEAYiEEa <= b <=

(2]

1))

-X);
-X);
-X);
-X);

tp;

ZARHEATUREERARES, WT:

s =sqrt(p * (p - a) * (p-Db) * (p -c));
p=(a+b+c)/ 2;
THEHEZEI=ME=ATNEA, B, CRERZ M

1. RO R (ZRBZABEANTRMEEZ MR

AMABINGL: E=ABN="HABNT1208, BARRESE
EATRRAFRIRMEAN A N1208; E=ZAHFE—NMHNAKTL205,
MZF ARG R) TEARUT
EH-MRART1I208 GXEMBBAMC), MEHAa + b
HEANAABDTL208, UEEER

sqrt((a * a + b *b + c * c + 4 * sqrt(3.0) * s) / 2),HP

2. Ab----fF LRI
4x = (a+b-¢) /2, y=(a-b+c)/ 2,
z=(-a+b+c) /2, h=s/p. HEARXN
sqgqrt (x*x + h*h) + sqrt(y*y + h*h) + sqrt(z * z + h * h)

3. Blo----FRHTR, HHEARWT:
2.0 /3 * (sqrt((2 * (a *a + b *b) - c *c) / 4)
+ sqrt((2 * (a *a+c *c) -b *Db) / 4)
+ sqrt((2 * (b * b+ c *c) - a * a) / 4))

4. BL----BRHE M, HHEAKWT:
3 * (¢ / 2/ sqrt(l - cosC * cosC))
/* *\
| FEHIEAX O(N * logN)
\*
const int N 100005;
const double MAX = 10el00, eps
struct Point { double x, y; int index;
Point a[N], b[N], c[N];
double closest(Point *, Point *,
double dis(Point, Point);
int cmp_x(const void *, const void*);
int cmp_y(const void *, const void¥);
int merge (Point *, Point *, int, int, int);
inline double min(double, double) ;
int main() {
int n, i;
double d;
scanf ("%d",
while (n) {
for (i = 0; i < n; i++)
scanf ("$1£%1f", &(al[i].x), &(a[i]l.y)):
gsort(a, n, sizeof(a[0]), cmp_x);
for (i 0; i < n; i++)
a[i] .index i;
memcpy (b, a, n *sizeof(a[0])):
gsort(b, n, sizeof(b[0]), cmp_y);
d closest(a, b, ¢, 0, n - 1);
printf("%.21£f\n", d);
scanf ("%d", &n);

*/

0.00001;
}i

Point *, int, int);

&n) ;

}

return O;

}

double closest(Point a[],Point b[],Point c[],int p,int q) {

if (q - p == 1) return dis(a[pl, alql);
if (@ - p == 2) {
double x1 = dis(a[p], alql):
double x2 = dis(a[p + 1], alql);
double x3 = dis(a[p], alp + 11):

if (x1 < x2 && x1 < x3) return x1;
else if (x2 < x3) return x2;
else return x3;
}
int i, j, k, m= (p + q / 2;
double dl, d2;
for (i =p, J=p, k=m+ 1; i <= q; i++)
if (b[i].index <= m) c[j++] = b[i];
[ /BB EEFREERS LR R, EXyRAFH.
else cl[k++] = b[i];
d1l closest(a, ¢, b, p, m);
d2 closest(a, ¢, b, m+ 1, q);
double dm = min(dl, d2)
//%ﬁéﬁcEEﬁBﬁﬁ%erﬁyJéhﬁF?Eﬁ BHAHEb.
merge(b, c, p, m, q);
for (i =p, k =p; i <= q; it++)
if (fabs(b[i].x - b[m].x) < dm) c[k++] = b[i];
/1R BRI B AN BT ani 5, HATAX y B5H7 7.
for (i = p; i < k; i++)
for (3 i+1; j<k & c[jl.y - c[i]l.y < dm; j++){
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double temp = dis(c[i], c[j]); }
if (temp < dm) dm = temp; | HERELBRETHER
} double mx (double tl1l,double t2)
return dm; {
} if (t1>t2) return tl;
double dis(Point p, Point q){ return t2;
double x1 = p.x - q9.%x, yl = p.y - q.y; }
return sqrt(xl *x1 + yl * yl); double mn(double tl1l,double t2)
} {
int merge (Point p[], Point gq[], int s, int m, int t){ if (tl<t2) return tl;
int i, j, k; return t2;
for (i=s, j=m+l, k = s; i <= m && j <= t;) { }
if (ql[i]l.y > qljl.y) plk++] = ql[j]l, j++; int lsinterls(Llineseg u,Llineseg v)
else p[k++] = q[i], i++; {
} return( (mx(u.a.x,u.b.x)>=mn(v.a.x,v.b.x))&&
while (i <= m) p[k++] = q[i++]; (mx(v.a.x,v.b.x)>=mn(u.a.x,u.b.x))&s&
while (j <= t) plk++] = q[j++]; (mx(u.a.y,u.b.y)>=mn(v.a.y,v.b.y)) &&
memcpy(q + s, p+ s, (t - s + 1) *sizeof(p[0])): (mx(v.a.y,v.b.y)>>=mn(u.a.y,u.b.y)) &&
return 0;
} (xmulti(v.a,u.b,u.a)*xmulti(u.b,v.b,u.a)>=0) &&
int cmp_x(const void *p, const void *q){
double temp = ((Point*)p)->x - ((Point*)q)->x; (xmulti(u.a,v.b,v.a)*xmulti(v.b,u.b,v.a)>=0));
if (temp > 0) return 1; }
else if (fabs(temp) < eps) return 0; | ¥R p REHEZE L E
else return - 1; int ponls(Llineseg 1l,Lpoint p) {
} return( (xmulti(l.b,p,l.a)==0) &&
int cmp_y(const void *p, const void *q){ ( ((p.x-1l.a.x)*(p.x-1.b.x)<0 ) ||
double temp = ((Point*)p)->y - ((Point*)q)->y; ((p.y-l.a.y)*(p.y-1.b.y)<0 )) );
if (temp > 0) return 1; }
else if (fabs(temp) < eps) return 0; | YA A REEE
else return - 1; int Eugal_ Point(Lpoint pl,Lpoint p2) {
} return ((fabs (pl.x-p2.x)<EP) && (fabs (pl.y-p2.y)<EP)) ;
inline double min(double p, double q) }
{ | ZREEHE3Z ) ek #1
return (p > q) ? (q@): (p); HHMNYu, v I B BA R, v AR RS true ;
} int lsinterls_A(Llineseg u,Llineseg v) {
/* *\ return((lsinterls(u,v)) && (!'Eugal Point(u.a,v.a))&&
| Liuctic B9+EJLEAIE ('Euqgal_Point(u.a,v.b)) &&
| p-Lpoint ln,1 - Lline 1ls - Llineseglr - Lrad ('Eugal_Point(u.b,v.a))&&
| SRSPTE LW 2 R BE B p2pdis ('Euqgal_Point (u.b,v.b)));
| JR[E] (P1-PO) * (P2-PO) K XFR. xmulti }
| BEMFLEBREHER lsinterls /*
| AW RpREELRBELLE ponls | HER qREEZILHEA
| AT g R B AR S Eugal_Point HP U REERRNERME B,
| 2B e SR lsinterls_A Polygon H FEH 2 A R8I 41 T AU
| HW g EAELIAEPolygon pinplg */
| ZAEHTER area_of polygon int pinplg(int vcount,Lpoint Polygon[],Lpoint q)
() @y Ax"2+Bx+C=0 equa {
| RBNELES p21lndis int ¢=0,i,n;
| BRI A, CHEHLSREMER  1lncrossc Llineseg 11,12;
| REGERLNIER samedir 1ll.a=q; 1ll.b=q; 1ll.b.x=infinity; n=vcount;
| HERS5REME TR lrcrossc for (i=0;i<vcount;i++) {
| KEp1XTHZLLInXFR Rp2 mirror 12.a=Polygon[i];
| WESFEM GIE) angle LL 12.b=Polygon|[ (i+1) $n] ;
\* * / if ((lsinterls A(11,12))]]|
#define infinity 1le20 (
#define EP le-10 (ponls (11,Polygon[ (i+1)%n])) &&
const int MAXV = 300 ; (
const double PI = 2.0*asin(1.0); //EFEERPI (!'ponls (11,Polygon|[ (i+2)%n])) &&
struct Lpoint {double x,y;}; /1R (xmulti (Polygon[i] ,Polygon|[ (i+1)%n],11.a) *
struct Llineseg{ Lpoint a,b;}; /%K
struct Ldir{double dx,dy;}; / /77 1A |5 & xmulti(Polygon[ (i+1)%n],Polygon| (i+2)%n],11.a)>0)
struct Lline{Lpoint p; Ldir dir;}; //EH% Il
struct Lrad{Lpoint Sp; Ldir dir;}; //4t%k (ponls (11,Polygon[ (i+2)%n])) &&
struct Lround{Lpoint co; double r;};//[A (xmulti (Polygon[i] ,Polygon|[ (i+2)%n],11l.a) *
| RKFEAELARZEIRES
double p2pdis (Lpoint pl,Lpoint p2) { xmulti (Polygon|[ (i+2) $n] ,Polygon|[ (i+3)%n] ,11.a)>0)
return (sqrt((pl.x-p2.x) * (pl.x-p2.x) + ) ) ) c++;
(pl.y-p2.y) * (pl.y-p2.y))); }
} return (c%2!=0) ;
/******************************************************* }
| (P1-PO) * (P2-PO) HIXLF] /* *\
HHRHBIE, W<po,P1>7E<PO, P2>HIT 477 1] 5 | HEZBRHER
# A 0M<po, P1><P0 , P2>FELk; | ESRAZRRSN T IT A LA TE T
#i A FM<P0 , P1>¥E<PO, P2> T I 4t 75 1) ; (VS ILESubi A ALESuyA
AT DU AN BB 58 P A R B AEAS AL S ), \* */
HWin# Epopl Miplp2fEpl At R AR R AR, REXR double areaofp(int vcount,double x[],double y[],Lpoint
(p2-p0) * (p1-p0) , FH<OWZ#:, >0MAL%, =oMFtsk plgll)
********************************************************/ {
double xmulti (Lpoint pl,Lpoint p2,Lpoint p0) { int i;
return((pl.x-p0.x) * (p2.y-p0.y) - double s;
(p2.x-p0.x) * (pl.y-p0.y)): if (vcount<3) return O;
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s=plg[0] .y* (plg[vcount-1] .x-plg[1l] .x);
for (i=1l;i<vcount;i++)

s+=plg[i] .y* (plg[(i-1)] .x-plg[ (i+1l) %vcount] .x) ;
return s/2;

}

/*********************\
ZIRFAFE Ax”2+Bx+C=0
J!ZIEI 1RRTMR B KrFg
\*********************/
int equa(double A,double B,double C,double& x1,double& x2)
{
double f=B*B-4*A*C;
if (£<0) return -1;
x1=(-B+sqrt(£f))/ (2*A) ;
x2=(-B-sqrt(£f))/(2*a);
return 1;

}
| HEEZE—BER Ax+By+C=0
void format(Lline 1ln,double& A,double& B,double& C)
{
A=1ln.dir.dy;
=-1ln.dir.dx;
C=ln.p.y*ln.dir.dx-1ln.p.x*1ln.dir.dy;

}
| REIEZEE
double p2ldis (Lpoint a,Lline 1ln)
{
double A,B,C;
format(1ln,A,B,C);
return (fabs (A*a.x+B*a.y+C) /sqrt (A*A+B*B)) ;

| E45ENXZ =, BEMELSEHER
int lncrossc(Lline 1ln,Lround Y,Lpointé& pl,Lpointé& p2)
{
double A,B,C,tl,t2;
int zz=-1;
format(1ln,A,B,C);
if (fabs (B)<le-8)
{
pl.x=p2.x=-1.0*C/A;
zz=equa(l1.0,-2.0*Y.co.y,Y.co.y*Y.co.y
+(pl.x-Y.co.x)*(pl.x-Y.co.x)-Y.r*Y.r,tl,t2);
pl.y=tl;p2.y=t2;
}
else if (fabs(A)<le-8)

{
pl.y=p2.y=-1.0*C/B;
zz=equa(l.0,-2.0*Y.co.x,Y.co.x*Y.co.x
+(pl.y-Y.co.y)*(pl.y-Y.co.y)-Y.r*Y.r,tl,t2);
pl.x=tl;p2.x=t2;

}

else

{

zz=equa (A*A+B*B,2.0*A*C+2.0*A*B*Y.co.y

-2.0*B*B*Y.co.x,B*B*Y.co.x*Y.co.x+C*C+2*B*C*Y.co.y
+B*B*Y.co.y*Y.co.y-B*B*Y.r*Y.r,tl,t2);
pl.x=tl,pl.y=-1*% (A/B*t1+C/B) ;
p2.x=t2,p2.y=-1* (A/B*t2+C/B) ;

}

return O;

}
| RESESEKHIER
bool samedir (Lrad 1ln,Lpoint P)
{
double ddx,ddy;
ddx=P.x-1n.Sp.x;ddy=P.y-1n.Sp.y;
if ((ddx*1n.dir.dx>0]| |fabs (ddx*1n.dir.dx)<le-7)
&& (ddy*1n.dir.dy>0| | (fabs (ddy*1n.dir.dy)<le-7)))
return true;
else return false;

}
| HEERNE—INRA
DM E N R TEAL SRR E - 1RRZAFERZ R , FUEE1L
int lrcrossc(Lrad 1ln, Lround Y, Lpointé& P)
{
Lline 1ln2;
Lpoint pl,p2;
int res=-1;
double dis=1e20;
1n2.p=1n.Sp,1n2.dir=1n.dir;
lncrossc(ln2,Y,pl,p2);
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if (samedir (1ln,pl))
{
res=1;
if (p2pdis (pl,1n.Sp)<dis)
{
dis=p2pdis (pl,1n.Sp);
P=pl;
}
}
if (samedir (1n,p2))
{
res=1;
if (p2pdis (p2,1n.Sp)<dis)
{
dis=p2pdis (p2,1n.Sp);
P=p2;
}
}

return res;

}

| KR pl XFEZ 1n IR p2

Lpoint mirror (Lpoint P,Lline 1ln)

{
Lpoint Q;
double A,B,C;
format (1ln,A,B,C);
Q.x=( (B*B-A*A) *P.x-2*A*B*P,y-2*A*C) / (A*A+B*B) ;
Q.y=((A*A-B*B) *P.y-2*A*B*P,x-2*B*C) / (A*A+B*B) ;
return Q;

}

| MEL%REA GIE

double angle LL(Lline linel, Lline line2)

{
double Al, Bl, C1;
format(linel, Al,
double A2, B2, C2;
format (line2, A2, B2, C2);

Bl, C1);

if ( A1*A2+B1*B2 == 0 ) return PI/2.0; // EH
else{
double t = fabs((Al*B2-A2*Bl)/ (Al*A2+B1*B2)) ;

return atan(t);

}



STL

| £HFIEH next_permutation
STLY 2RI MMk (T LeRBEEEKBEONNOR)
% %4 : #include <algorithm>

using namespace std;

we: next_permutation(start, end);

55&: GEZEEBANOE - HAMRNGBS JIH S 84 4o R4 .
Bit:
// #&®
int a[N];
sort(a, a+N);
next permutation(a, a+N);

// &

vector<int> ivec;

sort(ivec.begin(), ivec.end());

next permutation(ivec.begin(), ivec.end());
3.

vector<int> myVec;

/] #nég i kap

sort (myVec.begin () ,myVec.end()) ;

do{
for (i =0 ;i < size;i ++ ) cout << myVec[i] << " \t " ;
cout << endl;

}while (next_permutation(myVec.begin(), myVec.end()))

ACM/ICPC =] Z STL &4t
—=. #% STL
STL (Standard Template Library, 3 @#4 4 ) S C++id €t 496 €
ENRPD, STLUBREBRIEGH NS4S BREBTLUEBER D4
BiRMBP R, 25 BsRESEDWH P STL, JTL EKBZO. ni5of
mumm#kmsm/wwno
STL AU B»HEA%: #it (algorithm). % % (container).
(iterator),
STLEBR—¢#at, 8eT $MHRNEKBOE DS it, i vector (0§,
L0 F#m) . list(H4&, £ 0 F44). deque (ROKF) . set($4).
map (%% ). stack (#). queue (84J) . priority queue (¢4 % &%) %,
BOBRGEBENTIIEZE BT OLELEE,
STLRA R~ Hladse, BETNESGE DT LG, W Fie
for_each (&%) # K 44 stable_sort (BZMAB ) ,
STLEKERADCHHRYG-RW, DABRLEBHELEA, NFHA
GSTLRAEHIEALEKBERBRLEANEHIGH, FSTLYHE—F
EEBEBEXLTLASHEBDERE, PULGREESHLE, DRGRK,
E2BORNVEIVBEXRE-H IG,
#ETSTLE, G AR, RSP UEFENMEONGHRHIVERT, BC
STL, $MJLHEBLERBODEH£GHKeB, 243623 IFRGEBL
RizE43,
STLH BN -1 %58, SRUEBBFXBEREH, HBEARTV D
GPHELKsp, LTV EFDLBI, L2LB0CHFRELBES,
T®S& B STL 5% Ugly Numbers é%3s5:
#include <iostream>
#include <queue>
using namespace std;
typedef pair<unsigned long, int> node_type;
int main() {
unsigned long result[1500];
priority queue< node_type, vector<node_type>,
greater<node_type> > Q;
Q.push( make pair(1l, 2) );
for (int i=0; i<1500; i++){
node_type node = Q.top();
switch (node.second) {
case 2: Q.push( make pair(node.first*2, 2) );
case 3: Q.push( make pair(node.first*3, 3) );
case 5: Q.push( make pair(node.first*5, 5) );
}
result[i] =
}
int n;
cin >> n;
while (n>0) {
cout << result[n-1] << endl;
cin >> n;
}

return 0;

¢ERE

Q.pop();

node. first;

}
GACM 3 4 d, RABFRWERDSTLHGERSPRKXBEBBAGE W,
=, &/ STL

GCHBAYD, STLAREHY FH—ms 26 (4&, 8246 .h6@mG) ):
algorithm / deque / functional / iterator / list / map
memory / numeric / queue / set / stack / utility / vector
FHOBEEDSTLOL T 550f, BREEANEHS 26, RREEHAR,
BCH+i3@F, STLAREXLAstdG B LB F . e THHFF:
#include <stack>
int main () {
std: :stack<int> s;
s.push(0) ;
return O;
}
LR ALGEAS LI PSTL, U LEASE LGS, P using
namespace % §# std 8 2 ® $ 2, s THHFF:
#include <stack>
using namespace std;
int main () {
stack<int> s;
s.push(0) ;
return 1;
}
STLA CH@E ¥ ENH— 1T 8%, 8% 5 STL 5 4l BiF4Jb7R# C++
REDBRIF R, GAEHOLE P AN FASTLURFEANGHG, 2 AR
Ge—4 STLOAAE D,
Bt OF, ATV EE T~ % STLHERZEE, wEBHE~-TF (Ct+
STLY A% (@HEBRABHEDP LH)
ACM/ICPC % % £ STL--pair
STL $9<utility>$ £+ BE T — 1A L £ % © 644 % pair, DA
AF-Tz20d41E8, $RETLBFREDLEHNES AN b Fhebsh
R RCR T Y
Bliw, BEEL-T8AF -1 FFEH S
pair<double, double> pl;
cin >> pl.first >> pl.second;
pair Bl B2 E 1AMk EAEGUBE YR L EGKELEY, pair #
g5 & A B: first o second, FHAFE L o,
fA<utility>% @%Z 2L 73 pair LhHA T E BB <. >.<=.>=
BRYRB Lebf: first, first M) Fe¢f B b # second, Lm’é‘/{}&f;ﬂ)%
BB, %, eTUBLEHUNITEAGREHRBEZOSOHLKEH,
%73 ﬁ&il—/rpairﬂdﬁ.%, RBEENPI LA~ pair B, T ol
R a<utility>9 & L6H— [ Hi4e & #: make_pair, make pair BE &
ThE, >NA2EHNOEL AL E
fi# 1067--Ugly Numbers %, #94. P pair 4 A FH BB LHE S, B
first & 7@ $69G, Psecondd 7R SR DULRE LU H— 1B F 586,
#include <iostream>
#include <queue>
using namespace std;
typedef pair<unsigned long, int> node_type;
int main() {
unsigned long result[1500];
priority queue< node_type, vector<node_type>,
greater<node_type> > Q;
Q.push( make pair(1, 2) );
for (int i=0; i<1500; i++){
node_type node = Q.top(); Q.pop();
switch (node.second) {
case 2: Q.push( make pair(node.first*2, 2)
case 3: Q.push( make_pair(node.first*3, 3)
case 5: Q.push( make pair(node.first*5, 5)
}
result[i] =
}
int n;
cin >> n;
while (n>0) {
cout << result[n-1] << endl;
cin >> n;
}
return 0;
}
<utility>% £ + B @O FH— T4 £, RB<utilityd>GhEHd ¢ LB
A3 STLAHGOEARR, HEFANTHBEMASTLGHOF, Gw@iide
BEELORMHS LG, TEDH—MHANDEG,
ACM/ICPC EEZ STL--vector
fi STL é9<vector>$ £ % 2L 7F vector (0 €2 BHi %) , vector
FENUGENOFXGHRLES, Tui vector FGRUMBRF R
HEk, BEOCHRATRECHH AN}, vector B LR BRBGELH,
vector Tl A DO T HABREGH Z 1,
vector e £ B Z @ISk, F-—TH5KBEAGRAEOKRBEEY, #=
THEBGHIRBOLEY, IR T HERTEG, s RTGEE =14
i, BEPDRKGPEE,
FOE#ENSTEPDOHELvector @B HEGHF £ 56

, Rl

)i
)
)i

node. first;
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vector<int> s;

EXL—fZhvector g, BHHAR int £ ¥ %2 ¥,

vector<int> s(n);

EX—44%4%n4 int 2 £6 vector %,

vector<int> s (first, last);

EL—F vector # g, #MbE KL first 4o last E L5 8 [first,
last) % £ ¥,

vector ¢4 Ki%<5 % :

s[i]
bRYTHFXBSOEEPHLE,
s.front ()

IAOR X N

s.back()

s.push_back (x)
OERBNL £ %o

s.size()

@4 &,

s.empty ()

t4%0, @B, THEDM,
s.pop_back()

wutirt.

s.begin()
CREPELEHBNBREXE,
s.end()

CRRPRLPEAT - T EABNERERS,
s.insert(it, x)
PREEKE it 0oL EBBAKLF val,
s.insert(it, n, x)
PPEEKE it @02 EBEAD T %,
s.insert(it, first, last)
BHLKE first 4o last A6 2694 5 [first, last) BAPEEKE it
%eHhLEH S,
s.erase (it)
WEdEXB itmFlEeos £,
s.erase (first, last)
Wb KB first o last 526 24604 3) [first, last),
s.reserve (n)
BrRABEGZE, 6H#LZOZ2ITFHnf o,
s.resize (n)
EEANGODEE, BLEALEBLUDNE, L RANREYR(BREZH)F ),
2ERKBBHEBY R LEHZE,
s.resize(n, val)
EEBHGER, BREGLEBLRME, o RAWNEZVR(FLZHFn),
BRHval hkh ¥R EGEZH,
s.clear()
WEEBIOHEHGLE,
s.swap (V)
#s5%—"Fvector R v B4 Z %,
s.assign(first, last)
BHRIURSRDEKE first 4o last 526 2404 3 [first, last),
[first, last) A% R B A FH— 85,
248648, resize BGfoclear BG BB AGH KA EBHOBHG, (2
AA-—E2EERGZOHLD,
B9, vector A Lo~ L BGiptt. Re%, TH-THAF,
vector L ZEXTFHHZOHEBGEREG (>, <, >=, <=, ==,
PEXL-EX V¥ 4200 F N
2R EAF -4 FHKB HATERTEGH-—OEK, BBEARKLZOAKS,
4o T PG 3
#include <iostream>
#include <vector>
using namespace std;
int main() {
vector<int> L;
int x;
while (cin>>x) L.push_back (x);
for (int i=L.size()-1; i>=0; i--) cout << L[i] << " ";
cout << endl;
return 0;

1=)

}

ACM/ICPC % % = STL--iterator & 4

iterator (U X ZB)B A I HOEBF 2 G578, LEFTELLHE,

iterator (AKX B)N L FHBRHFHREH BRHKG", €T ule

iterator (# & 8) £ 8 — ML @68,

STL% £ 3 iterator (A X B)HERANETLE 26, LREANY I T £l

1946 £ 3 iterator (B K B)HF LB H, 27 iterator (Z &K &) 4 —

CRCE XOF -

© #ebih, STLEHYF Y iterator (&%) :

i)\iterator(@f*ﬁg), GREBOBIERNDOEBY, TUEREBHG
@

& iterator (X 8), 16 BB SHUBOHERF;

@ iterator (3 K %), #RKHNPHB, 4TV OBBHHT— K

(++p,p++) 3
R iterator (K E), FRKMNPHB, $JTUOHOEELLEE;
WA @ iterator (R X B), T ABUTHFXHEBELH56),
vector €9 iterator (¢ X B) £ 8 (444 iterator (2 X %) ;
% iterator (2 (X 8), 9L LML, HANLFHG;
GRSTLEBHMH OO iterator (L B8) 3 %, THLAA UG 265
Bk 25
#include <iostream>
#include <vector>
using namespace std;
main ()
{

vector<int> s;

for (int i=0; i<10; i++) s.push_back(i);

for (vector<int>::iterator it=s.begin(); it'!=s.end();
it++)

cout << *it << " ";

cout << endl;

return 1;
}
vector 49 begin () 4z end () 5 £ # 4 (E @ — > vector: :iterator # £,
?}#)zﬁﬁ;rector%'ﬁi;%(é LwRAEOTF-1GE (ANTHB2Z5E R
& E),
#—4 iterator (S X B) B GEDL— T HH L EOBRABHNG, H 4
FUEHREG, BYHE— T B4 iterator (B K B),
BAL —GAEHIY — 6 HKap:
#include <iostream>
#include <vector>
using namespace std;
main ()
{

vector<int> s;

s.push_back (1) ;

s.push_back(2) ;

s.push_back(3) ;

copy (s.begin(), s.end(), ostream iterator<int>(cout, "
"))

cout <<endl;

return 1;

}
At k22% 46 copy £ 8 STL % Z X — [t b, copy(s.begin(),
s.end(), ostream iterator<int>(cout, " ")) ;¢ &€8EH &
s.begin() Z s.end() (X4 s.end() )5 Z2OAMNEH DA L4
cout #, A" "GH5ET 2 EGOMm., CHRBIE, COUPGRALFHIB A
POFBT DGR LI S,
iterator (A X Z) R STL$ B2 2O " MEH", NFHAH6STL &
AWBEBEEBH iterator (LK B) A HOEBMFH. CHBEDHKWE
B iterator (2K B), A4 85 #%bE P STLRLGHE2h%,
ACM/ICPC BEZ STL--string
FHSRBE P EALKLROERE, FNEEREDFHEBVUFTHE
VAETZ506%, STLAGOBRET Z—HEDLASHAARGF B EOAL
% X: string, string £ 2 X5 $ £ (4<string>%®,
string 2 £ 2T F G R — % 56 vector,vector L 9L M4BGHI A
&M% string, %4, string B2 IH5HE$60BE. BEFHG,
TELAZ—1T© %606 F:
#include <iostream>
#include <string>
using namespace std;
int main() {

string s = "Hello! ",

cin >> name;

s += name;

s += '!';

cout << s << endl;

return O;

name;

}
%Y. % 1064--Parencoding %%, #—®# A string G HZ &, FRSP
KB BREFTHEGHF O KaBl5 !
int m;
cin >> m; // P%ép L&A
string str; // PAGRER L A% E5H%
int leftpa = 0; // ®#ZC 4 BPHAL U EHELK
for (int j=0; j<m; j++){
int p;
cin >> p;
for (int k=0; k<p-leftpa; k++) str += '(';
str += ') ';
leftpa = p;
}
ACM/ICPC % # = STL--stack/queue
stack () 4o queue (8 5) LR BHEABH T ZEL D YOH#BES R, STL
HHMRe T 5 @6 stack () 6 queue (& 5)) G FE B,
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Rk ebi%h, STL % € stack 4o queue T ® F vector. list ¥ %8, 4
Ge B BOEHLL, AT AMT £ FE A4 STL 6 stack 4o queue HE &
W%, PRAATH -2 EOGOLERER,
1, stack
stack #1416 £ 652 L fi<stack>$# £ G ¥,
stack e £ BE BT MBS, ~ 1212 44%, ~1584%, 02452
$1YR2 B, GANEZBE Y, Rk F B S E % deque,
£ stack G HFHKedse T :
stack<int> sl;
stack<string> s2;
stack A ABEGH
A, 4®: s.push(x);
484, s0): s.pop();id€&, $RBGLENBEARLE, $XE@HELE,
HEKE, 40: s.top()
4R E, Le®: s.empty(), EHMZ¢), E@ true,
O PHoE 3K, 6 : s.size()
T ®A B string o stack B4 # & 1064--Parencoding 435 o
#include <iostream>
#include <string>
#include <stack>
using namespace std;
int main() {
int n;
cin >> n;
for (int i=0; i<n; i++){
int m;
cin >> m;
string str;
int leftpa = 0;
for (int j=0; j<m; j++)
{

/] $xP%hin, HEKEZHS

int p;
cin >> p;
for (int k=0; k<p-leftpa; k++) str += '(';
str += ") ';
leftpa = p;
}
stack<int> s;
for (string::iterator it=str.begin();
it!=str.end(); it++) { // HEM%B:3
if (*it=='(') s.push(1l);
else({
int p = s.top(); s.pop();
cout <K p <« " ";
if (!s.empty()) s.top() += p;
}
}
cout << endl;
}
return 0;
}
2, queue
queue #4& ¥ 4 Z L fi<queue> st £ %,
5 stack #iz £ BMWG, queue Bl £ S EF R BT HLSEK, — 182 8%
2, ~1T%BEY, A ELYELEG, FBEYLET L, WicH deque £
QO
Z X queue AL P F 6 (X8540 F :
queue<int> ql;
queue<double> q2;
queue @A KBGH:
A&, 4oB): g.push(x); ¥ x 2 PHKHMNGOLE,
:ﬁk, 4®): q.pop(); BeKMGFE -1t 24, &, $F0CORKLD
e (8 o
HEORELE, so%: g.front(), PR PHEAKHNGL £,
HEOKARDE, 408): q.back(), FREREAKINGL £,
HEKI L, 40®: g.empty(), TKHMZe), E@ true,
HEOWMNEHLE T, bB®): g.size()
3. priority queue
fi<queue>$ £ &, ZEZXLT HZ-FTNEHPDOHELE
priority queue(6%#& %) , KL RN LERMGOEN LI L LK TRE
BAKGNES LML, PRLBUNT 2 EHEERMA SR (B HLEE L,
YU BERERIABEC CHBENS) o
priority queue & EH = fHahit, F—FTR2E%£%, #=1%8
2%, $Z2FBukB3, R EBIHIT 4B, Hic$ B H vector, K
w8 3% less, BIGHEGM, LaeM (SRIAHRGLELR)
# X priority queue # R F ¥ X240 F:
priority queue<int> ql;
priority queue< pair<int, int> > q2;
-z228Bik,
priority queue<int, vector<int>, greater<int> > q3; // &
L)% &
priority_queue ¢ # A #(5 %5 queue f ®,

/] AEGCENLBZZEH

74 &% G@R priority queue of, RO AMH TR L@ EXLbEKF F T,
L RBAAKKEY, DO AT ERBGHE, Tv 644 M STL 6 less
% Fd4ogreater 3 —Ric H@E P less B F, BAGEEM, AHL LK,
HRBEXQOGHUKT T, FRE M, CRABLIGH—F: FHUHKLE
3G, AARNEDB BT Ex oy RAAHETB (P less §3, B9
x<y, # greater 3, WA x>y), £RRHB, WxMeyH&, yH2
Fxdn, o2z, YByMaGxBH, xB £ EK,

ATHES G Re070:

#include <iostream>

#include <queue>

using namespace std;

class T{
public:
int x, y, z;
T(int a, int b, int c¢):x(a), y(b), z(c){}

};
bool operator < (const T &tl, const T &t2) {
return tl.z < t2.z; // B zHWHBE R 2 E tl fo t2 4N 5
}
int main () {
priority queue<T> q;
q.push(T(4,4,3));
q.push(T(2,2,5));
q.push(T(1,5,4));
q.push(T(3,3,6));
while (!'qg.empty()){
T t =gq.top(); g.pop();
cout <K t.x << " " KK t.y << " " < t.z << endl;
}
return 0; }
EARH(EERLE 2 OB MK ALT ) & K):
33
2 2
15

S 0o

4 4 3

BE-— LBz O/ M)A S KRGS 3,
#include <iostream>

#include <queue>

using namespace std;

class T{
public:
int x, y, z;
T(int a, int b, int c¢):x(a), y(b), z(c)

{
}
};
bool operator > (const T &tl, const T &t2) {
return tl.z > t2.z;
}
int main() {
priority queue<T, vector<T>, greater<T> > qg;
q.push(T(4,4,3));
q.push(T(2,2,5));
q.push(T(1,5,4));
q.push(T(3,3,6));

while (!'qg.empty()) {

T t = qg.top(); q.pop();

cout <K £t.x << " " KK t.y << " " K< t.z << endl;
}

return O;

R5:

le—'h$'—-

WN O
EYLE X

PEY Lok Y RO ELZOTY KSR £ -F-F
bool operator < (const T &tl, const T &t2) {
return tl.z > t2.z; // @B zéWB A 2% tl do t2 4GS
}
WE—THIORLE-BVRRE[BIGRENOGHERR,
BOR—TRAA LK ERGHE 1067--Ugly Numbers ¢H%s3:
#include <iostream>
#include <queue>
using namespace std;
typedef pair<unsigned long int, int> node_type;
int main( int argc, char *argv[] ){
unsigned long int result[1500];
priority queue< node_type, vector<node_type>,
greater<node_ type> > Q;
Q.push( make_pair(l, 3) );
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for (int i=0; i<1500;
node_type node =
Q.pop();
switch (node.second) {
case 3: Q.push( make pair(node.first*2,
case 2: Q.push( make pair(node.first*3,

i++){
Q.top();

3) )
2) );

case 1: Q.push( make pair(node.first*5, 1) );
}
result[i] = node.first;

}

int n;

cin >> n;

while (n>0) {
cout << result[n-1] << endl;
cin >> n;

}

return 1;

}

ACM/ICPC % % = STL--map

{2 STL 9% £ ($<map>% % X T # 12 £ map 4o multimap, A5 5 =B %
Bz ¥ % % pair<constKey, T>®% o #3451, 4 % 6% % 4. const Key
PG 5B, map PHHH o EH Key @2 Bt —46, multimap & % 4%
HEEPHKey b,
Ju#mapFGRdKey Bt 2§02 84, CEZRORBLSEHT
B, 90 88— Key @ £ B%hE—T2%, @13 ¥ 227 %ELBKey
BEHLEGESE.

map it BEoflahlk, F—TRQGLY, #7184 82%, £=
TRugRF, FOLBDRBLEY, BFRBEYmL $LER 2R,
map AABGH:

1, X map ¥ %, #se:

map<string, int> m;

2, omap P BALEH, HBRFE, Glie:

m[key] = value;

[key] 25 & map BRH % BB, seRfGmap PG LB B H key 2 £,

HNEDHALEDDGRIP D, THBELHE-TREDSkey P2 E24), GED
Bk, AT DB GROmap P BALEDIBEL2E 660D EHHG
&Rip 2,

m.insert( make_pair (key, value) );

59 b4 insert FiE BA L £, insert BG4 E® — 4 pair, %
map PR G5 Hkey WE®RGDRE), # first BB AL EFHHLEKE,
£ second % true; £map ¥ GRS key W F@ o, 8 first &
%% oEDHEKEE, second  false,

3. 3o EH, Hie:

int i = m[key]’

208, THRBVENERGLENTH LY, 20 BBED key G &
‘:jo
map<string, int>::iterator it = m.find(key)
h%map'?ﬁfz‘)keyﬂlﬁia%ﬁ(ﬁoj find BGB E@N%@#% L EAIHE
KB, Z0, E@MOEE&EF F map P end() (£ R vector ik #4 begin
fo end?!!(#) o

4, WEL £, Pie:

m.erase (key) ;

MELMEkey BOENERGLEY, $EQRMBEHL EOT
m.erase (it) ;

MEDERBitslEd L5, §EQBOT—FTLEHHEES,
A-L® 2HF O XKaB:

#include<map>

#include<iostream>

using namespace std;

typedef map<int, string, less<int> > M TYPE;

typedef M TYPE::iterator M IT;

typedef M TYPE::const iterator M CIT;

int main() {

M TYPE MyTestMap;

MyTestMap[3] = "No.3";
MyTestMap[5] = "No.5";
MyTestMap[l] = "No.1l";
MyTestMap[2] = "No.2";
MyTestMap[4] = "No.4";

M IT it_stop

MyTestMap.find (2) ;
cout << "MyTestMap[2] = endl;
it _stop->second = "No.2

cout << "MyTestMap[2] =

" << it stop->second <<
After modification";
" << it stop->second << endl;

cout << "Map contents " << endl;
for (M _CIT it = MyTestMap.begin() ;
it++) {
cout << it->second << endl;
}

it '= MyTestMap.end() ;

return 0;

}
BENGOH SRR
MyTestMap[2]
MyTestMap[2]
Map contents
No.1l
No.2
No.3
.4
5

%
= No.2
= No.2

After modification

After modification
No

No.

AR -G 2650 ke
#include <iostream>
#include <map>
using namespace std;
int main () {

map<string, int> m;
m["one"] = 1;
m["two"] = 2;

// N4t T ®6 insert B F it
m.insert (make pair("three", 3));

m.insert (map<string, int>::value_type ("four", 4));
m.insert (pair<string, int>("five", 5));
string key;
while (cin>>key) {
map<string, int>::iterator it = m.find(key)

if (it==m.end()) {
cout << "No such key!" << endl;
}
else{
cout << key << " is " << it->second << endl;
cout << "Erased " << m.erase(key) << endl;
}
}
return O0;

}

ACM/ICPC % % = STL--algorithm
<algorithm>% #& 8 STL ¢ & £@H— /% £ 4,
%0
T @3 % $<algorithm>o 6 & # :
adjacent_find / binary_search / copy / copy_backward / count
/ count if / equal / equal range / £fill / £ill n / find /
find end / find first of / find if / for_each /- generate /
generate n / includes / 1nplace merge / Titer _swap /
lexicographical compare / lower bound / make heap / max /
max_element / merge / min / min element / mismatch /
next_permutatlon / nth_element 7 partial_sort /
partial sort copy / partltlon / pop_heap / prev_permutation
/ push_heap / random shuffle / remove / remove copy /
remove copy if / remove if / replace / replace copy /
replace_copy_ if / replace if / reverse / reverse_copy /
rotate / rotate copy / search / search n / set_difference /
set_intersection / set_symmetric_ difference / set_union /
sort / sort ._heap / stable_partition / stable_sort 7 swap /
swap_ranges / transform / unique / unique_ copy 7/ upper_bound
bR AR~ TR IEGER, 2BE-AEB3., 2R A6 #
%5’ @“4 @,

842 2—, for each & H % B
#include <iostream>
#include <vector>
#include <algorithm>
using namespace std;
int Visit(int v) // &5 % 3 b ¥
{

CEXEF R Y VY 381

cout <K v < " ";
return 1;
}
class MultInt // ZX&HFHF %
{
private:
int factor;
public:
MultInt(int f) factor (£) {}
void operator() (int &elem) const({
elem *= factor;
}
};

int main () {
vector<int> L;
for (int i=0;

i<10; i++) L.push_back(i);
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for each(L.begin(), L.end(), Visit);

cout << endl;

for _each(L.begin(), L.end(), MultInt(2));
for_each(L.begin(), L.end(), Visit);

cout << endl;

return 0;
}
BHEOHERARD:
01234567829

0246810 12 14 16 18

F%45/4 2 =, min_element/max _element, AL F B FHE) /B AG:
#include <iostream>

#include <vector>

#include <algorithm>

using namespace std;

int main() {
vector<int> L;
for (int i=0; i<10; i++) L.push_back(i);
vector<int>::iterator min_it = min_element (L.begin(),
L.end());
vector<int>::iterator max it =
L.end());
cout << "Min
cout << "Max
return 1;

max_element (L.begin(),

is " << *min_it << endl;
is " << *max_it << endl;

}
BHGHERARD:
Min is O
Max is 9
FOEAZE, sort HEBBHMS:
#include <iostream>
#include <vector>
#include <algorithm>
using namespace std;
void Print(vector<int> &L) {
for (vector<int>::iterator it=L.begin(); it!=L.end():;
it++)
cout << *it << " ";
cout << endl;
}
int main() {
vector<int> L;
for (int i=0; i<5; i++) L.push_back(i);
for (int i=9; i>=5; i--) L.push_back(i);
Print (L) ;
sort(L.begin(), L.end());
Print (L) ;
sort(L.begin(), L.end(), greater<int>()); // #ZBA M5
Print (L) ;
return 0;

e
£

HEBRD:

© O O R

X
12
12
8 7

o ww
(S,
LS e}
w o o
N9
H 00 o
o v u

F042h2®, copy L2 EOEMLE:
#include <vector>
#include <algorithm>
#include <iostream>
using namespace std;
int main()
{
/] %% & 1 oE vl fo v2
vector <int> vl1l, v2;
for (int i=0; i<=5; i++) vl.push_back (10*i);
for (int i=0; i<=10; i++) v2.push_back(3*i);

cout << "vl = (" ;
for (vector <int>::iterator it=vl.begin(); it!=vl.end()
it++)
cout << *it << " ";
cout << ")" << endl;

cout << "v2 = (" ;
for (vector <int>::iterator it=v2.begin(); it!=v2.end()
it++)
cout << *it << " ";
cout << ")" << endl;

/] BVIHBZL2EEWH V2640
copy (vl.begin (), vl.begin()+3, v2.begin()+4);

cout << "v2 with vl insert = ( " ;
for (vector <int>::iterator it=v2.begin(); it!=v2.end();
it++)
cout << *it << " ";
cout << ")" << endl;

/] vt lis, iE44245708cE, RECEAS 5L
#
copy (v2.begin()+4, v2.begin()+7, v2.begin()+2);

cout << "v2 with shifted insert = ( " ;
for (vector <int>::iterator it=v2.begin(); it!=v2.end() ;
it++)
cout << *it << " ";
cout << ")" << endl;

return 1;
}
BHROBERERD:
vl = (0 10 20 30 40 50 )
v2 = (03 6 9 12 15 18 21 24 27 30 )

v2 with vl insert = (0 3 6 9 0 10 20 21 24 27 30 )
v2 with shifted insert = ( 0 3 0 10 20 10 20 21 24 27 30 )
STL in ACM
% % (container) :
# % % (iterator) : 4}
AL KR /) $BEBOZAL)GKD, vector L BELEOF
vector // T $#£8%4% %%, AllocR£FABH-T1256, ~#EE
)21 78 3 3
2HBG:
begin(), //REFT 2%, E®@—F iterator
end(), //BRAR (BE-—F1 25T -1 68 ZHMOEW)
size(), //$#8 KD L)HES
clear(), //#%
empty(), //##vector 8F %%
[ ] //R$5645 5, ToiekiR—HBG
//%®: vector a; //ZTF -4 vector
/124N 8TvNalil A th%h0addFi+1124! lAHTH
—#— 1)
push_back(), pop_back() //MARBABH &
insert() O(N) //#Az2%, O(n)®HELAE
erase() O(N) //#%& %4124, On)HEGA
TURFEROAITZOZOERGHL
Iterator it #¢):
int main() {
int n,i;
vectorvi; //$ W IF EMEXL— T %%, ® int vi[1000]; (2 vector
HE)R O PHIHED
vector ::iterator itr; //®&4 E %
while (scanf("%d",&n) != EOF) vi.push_back(n) ;
for (i =0 ; i < vi.size() ; i++) printf("3%d\n",vi[i]);
for (itr = vi.begin() ; itr != vi.end() ; itr++)
printf ("$d\n", *itr);
return 0;

}

fw: WS, SLPIBES

% # push_front () 4o pop_front ()

BOBGR:) [/, BABMARAES

##% push(), pop(), top()

BGOHO R [/ #%3), B EOFIHFHKRS, —5#, 3-% &
# #% push(), pop(), front(), back()

HBFEW: noik //GMiovector EX S, CHNEANMEFDR
list

EX-F IsH

begin(), end(), size(), clear(), empty()

push _back(), pop_back() //MARBABWELE
push_front(), pop_front()

insert() O(1l) //@A %@, B joMB®L A6 0(1)
erase () O(1)

sort() O(nlogn), X ® F %49 sort

[/ X551 185G

hépfEew: 32# //Red-Black Tree, —#HFHH LA MA#H

set // & -/ Compare dh#, ¥ ¥ F gsort & # B ¢ # /| Compare & ¥,
GHEEHGHPERGLE S X

insert() O(logn)

erase() O(logn)

find() O(logn) HZ X #(E® a.end()

lower_bound() O(logn) 2# # -4 F>F k24

upper_bound() O(logn) ## £ -1 AF ko &

equal_range() O(logn) (E® pair
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I ¥ EX 1]

@it B Compare ¥ 5% :
struct SS {int x,y;};
struct ltstr {

bool operator() (SS a, SS b)
{return a.x<b.x;} //# &, %Ci#€ 96, double ¥ EBRE#H:
return a.x < b.x ? 1 0;

}i
int main() {
set st;

}m

AP FEH: pair BRGEEMN //map P 2€R8: 05! |

map //#R2®$ pair RA—FEEH

insert() O(logn)

erase() O(logn)

find() O(logn) XA #(E® a.end()

lower_bound() O(logn) EHE -1 %) F k&

upper_bound() O(logn) ###-FTAF k2 &

equal range() O(logn) (§®@ pair

[keyl& B % O(logn) *** //QE /.. A4 7T, B24%R, 680K -FTH,
bvali] (6B i 8 int ¥4, MNJT UL HBKint PHH Z— 1% ¥ 6P
$4, Pmap R— T EEGHWPH, FUiTUREGEEH]

LisEEAE, BALIECHB

HPEE: #
4z B
priority queue
2H5%BG:
push() O(n)
pop() O(n)
top() 0O(1)
See also: push heap(), pop_heap()
Rt A6
priority_ queue maxheap; //int £4¢
struct ltstr { //RB & %44 Compare ik, €§HEHH? 77 19
5122442 %...22E ) Compare d ¥4 %4840 %2495, RoBa
%3, BELLBHRT,

bool operator() (int a,int b)

{return a > b;}

}i
priority queue <INT,VECTOR,ltstr> minheap; //int £.)-

//k#£&3, of RoBa #{3, WF2ERET, CTPHEF

. in

1.sort()

void sort (RandomAccessIterator first, RandomAccessIterator
last) ;

void sort (RandomAccessIterator first, RandomAccessIterator
last, StrictWeakOrdering comp) ;

E®[first,last)

Quicksort, £ 4 & O(nlogn)

(n=last-first, )R e B A HR)

Rt A6

1.4 -9 £ %4 (int, double, char, string, etc)

const int N = 5;

int main()
{

int a[N]
string str[N] =
sort(a,a+N) ;
sort(str,str+N) ;
return 0;

= {4,3,2,6,1};
(“TJu” , “ACM” ,”ICPC” ,”abc” , "kkkkk”} ;

}

2. MAHIME (BE6 2B comp d#k)
const int N = 5;

int cmp(int a,int b) {return a > b;}
int main()

{

int a[N] = {4,3,2,6,1};
sort(a,a+N,cmp) ;
return 0;

}

3. HEHGMA

struct SS {int first,second;};

int cmp(SS a,SS b) {

if (a.first '= b.first) return a.first < b.first;
return a.second < b.second;

}

v.s. gsort() in C ()% O(nlogn), BZKHR
0(n*2)) //qsort #é cmp LB EbhH 2 T

int cmp(const void *a,const void *b) {

if (((SS*)a)->first !=
return ((SS*)a)->first -
return ((SS*)a)->second -
}
gsort (array,n,sizeof (array[0]) ,cmp) ;
sort() %4%9:
stable_sort(first,last,cmp); //#BEMA
partial_sort(first,middle,last,cmp);//$§ M4
4 % (middle-first) /% &4/ [first,middle)®, #4142 EX 2
e.g.
int A[12] = {7, 2, 6, 11, 9, 3,
partial_sort(A, A + 5, A + 12);
// #%% "1 23451112 10 9 8 7 6".
Detail: Heapsort ,
O((last-first) *log(middle-first))
sort() %49:
partial_sort_copy(first, last, result_ first, result_last,
cmp) ;
[/ BB —N %8B, TRAEHHH
bool is_sorted(first, last, cmp);
//IPGREZCERHA
nth_element(first, nth, last, cmp);
//@ [first,nth) % £F £ F [nth,last), O(N)
e.g. input: 7, 2, 6, 11, 9, 3, 12, 10, 8,
nth_element (A,A+6,A+12) ;
Output: 52 61 4 37 8 9 10 11 12

((SS*)b) ->first)
((SS*)b) ->first;
((SS*)b) ->second;

12, 10, 8, 4, 1, 5};

4,1, 5

2. binary search()

bool binary_ search(ForwardIterator first, ForwardIterator
last, const LessThanComparable& value) ;

bool binary_ search(ForwardIterator first, ForwardIterator
last, const T& value, StrictWeakOrdering comp) ;
fi[first,last) % E & value, 4R B #(E@ Ture, Z % (E® False
z# %, £44 0(log(last-first))

v.s. bsearch() in C

Binary search() & #)

itr upper_ bound(first, last, value, cmp);

//itr £ F value hE ~ B (BEEAAR)

itr lower_ bound(first, last, value, cmp);

//itr %@ T ) F valude 4% — 16 (L5 B AR)

pair equal range(first, last, value, cmp);

//8 %% F value 4964698 ® O(2*log(last — first))

int A[N] = {(1,2,3,3,3,5,8}
*upper_bound (A,A+N,3) == 5
*lower bound(A,A+N,3) == 3

make_heap (first,last,cmp) O(n)

push_heap (first,last,cmp) O(logn)
pop_heap (first,last,cmp) O(logn)
is_heap(first,last,cmp) O(n)

e.g:

vector vi;

while (scanf(“%d”,&n) !'= EOF) {

vi.push_back(n) ;
push_heap(vi.begin() ,vi.end()) ;
}

Others interesting:

next permutation(first, last, cmp)
prev_permutation(first, last, cmp)
//both O(N)

min(a,b) ;

max(a,b);

min_element (first, last, cmp);
max_element (first, last, cmp);

Others interesting:
fill(first, last, value)
reverse (first, last)
rotate (first,middle,last) ;
itr unique (first, last);
//E@k T H EHARL

random_shuffle(first, last, rand)

3 (4
#include
#include
#include
#include
#include
#include
#include

<vector>
<list>
<map>
<set>
<deque>
<stack>
<bitset>
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#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include

<algorithm>
<functional>
<numeric>
<utility>
<sstream>
<iostream>
<iomanip>
<cstdio>
<cmath>
<cstdlib>
<ctime>

using namespace std;

2Bt

REEMHMER (GEF+ERL+RES

/* pkull51-Atlantis

Each test case starts with a line containing a single integer
n (1 <= n <= 100)

of available maps. The n following lines describe one map each
Each of these lines

contains four numbers x1;yl;x2;y2 (0 <= x1 < x2 <= 100000;0
<= yl < y2 <= 100000),

not necessarily integers. The values (x1; yl) and (x2;y2) are
the coordinates of the

top-left resp. bottom-right corner of the mapped area.

*

A

A# 5 poj 1177 picture Ml BLE@RE L 2t 1177 226 $ -~
% .5 1177 7T ®H K

ABRPOEHRITEEYG, UXRBEBIBER AN HFHSNRL S~
THEEE, B—1
B#EADE-TFLHBEROGDEEE GABRGEKD y[] +

*/

#include<iostream>

#include<algorithm>

#include<cmath>

#include<iomanip>

using namespace std;

struct node

{

int st, ed, c; //c : EOHREEDLEE, m: EHHIA
double m;
}ST[802];

struct line
double x,yl,y2; //WF@bk, x: A& MBEH, yl y2: 6k &
GOTES5LBOHBIUEL
bool s;
HBHED
}Line[205] ;
double y[205],ty[205]; //yl] $£53 s ke pka; tyll: D4
£yl kn

/ls =1 : b EZXEBGALZ, s =0: 845

void build(int root, int st, int ed)

{

ST[root] .st = st;
ST[root] .ed = ed;
ST[root] .c 0;

ST[root] .m = 0;
if(ed - st > 1){
int mid = (st+ed)/2;
build(root*2, st, mid);
build(root*2+1, mid, ed);
}
}

inline void updata(int root) {
if (ST[root].c > 0)

[/ BEH L ERGRETH RS Y[ RAFDIEGHET LR,
OHHUBEMA
ST[root] .m = y[ST[root] .ed-1] - y[ST[root].st-1];
else if (ST[root].ed - ST[root].st == 1)
ST[root] .m 0;
else ST[root].m ST[root*2].m + ST[root*2+1].m;

}
void insert(int root, int st, int ed){
if (st <= ST[root].st && ST[root].ed <= ed) {
ST[root] .c++;
updata (root) ;
return ;
}
if (ST[root] .ed - ST[root].st == 1l)return ;// A $ &%
EOUKAE RS
int mid = (ST[root].ed + ST[root].st)/2;
if (st < mid) insert(root*2, st, ed);
if(ed > mid) insert(root*2+1l, st, ed);
updata (root) ;
}
void Delete (int root, int st, int ed){
if (st <= ST[root].st && ST[root].ed <= ed) {
ST[root] .c--; updata(root) ;
return ;
}
if (ST[root].ed - ST[root].st == 1l)return ; //F S %
EOUK%AE RS
int mid = (ST[root].st + ST[root].ed)/2;
if (st < mid) Delete(root*2, st, ed);
if (ed > mid) Delete(root*2+1, st, ed);
updata (root) ;
}
int Correspond(int n, double t){
//1=29%8 8558t GRAOY[1PHCE (HHiBHBsHES)
int low,high,mid;
low 0; high = n-1;
while (low < high) {
mid = (low+high)/2;
if(t > y[mid])
low = mid + 1;

else high = mid;
}
return high+l;
}
bool cmp(line 11, line 12){

return 11.x < 12.x;
}

int main()
{
int n,i,num,1,r,c=0;
double area,xl,x2,yl,y2;
while (cin>>n, n){
for (i 0; 1 < n; i++){
cin>>x1>>y1>>x2>>y2;
Line[2*i] .x x1; Line[2*i].yl
y2; Line[2*i].s 1;
Line[2*i+1] .x = x2; Line[2*i+1].yl
Line[2*i+1].y2 = y2; Line[2*i+l].s = 0;
tyl[2*i] = y1; ty[2*i+l] = y2;

yl;

Line[2*i] .y2

yl;

}

n <<= 1;
sort(Line, Line+n,
sort(ty, ty+n);
y[0] = ty[0];
/88K m ty[182 T4 ¢824, BOVFGKRRGLEYEB Y]

cmp) ;

i < n; i++)
if(ty[i] '= tyl[i-1])
ylnum++] = ty[i];
build(l, 1, num); //Héet 3 $ 64D y[1962
1 ENE, VBRI ——HEHEE
area = 0;
for (i 0; i < n-1; i++){
// B EERRLAUSHEaPHEE

for (i=num=1;

1 = Correspond(num, Line[i].yl);
r = Correspond(num, Line[i].y2);
if(Line[i].s) //®B Nk HBHLE
insert(l, 1, r);
else /I WGRBHED
Delete(1l, 1, r);

area += ST[1l].m * (Line[i+l1l].x -
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Line[i] .x);

}

cout<<"Test case #"<<++c<<endl<<"Total
explored area: ";

cout<<fixed<<setprecision (2)<<area<<endl<<endl;
}

return 0;

}
REWIFHERK (LEF+BEHL+#EE)
/* pkull77-picture
The first line contains the number of rectangles pasted on
the wall. In each of the subsequent lines, one can find the
integer coordinates of the lower left vertex and the upper
right vertex of each rectangle. The values of those
coordinates are given as ordered pairs consisting of an
x-coordinate followed by a y-coordinate. 0 <= number of
rectangles < 5000 All coordinates are in the range
[-10000,10000] and any existing rectangle has a positive
area.
*/
#include<iostream>
#include<algorithm>
using namespace std;
struct node{

int st,ed,m,1lbd, rbd;

int sequence_line,count;
}ST[40005] ;
voidbuild(int st, inted, intv){
ed]

//2%, B®BH [st,

ST[v].st = st; ST[v].ed = ed;
ST[v].m ST[v] .1bd = ST[v].rbd =
ST[v] .sequence_line ST[v] .count
if(ed - st > 1){
int mid = (st+ed)/2;
build(st, mid, 2*v+l);
build(mid, ed, 2*v+2);

0;

0;

}
//Z

inline void UpData(int v) {
BREEWMGHNA
if (ST[v] .count > 0){
ST[v].m ST[v].ed - ST[v].st;
ST[v].1lbd = ST[v].rbd = 1;
ST[v] .sequence_line 1;
return;

}
if(ST[v].ed - ST[v].st == 1){
ST[v].m 0;
ST[v] .1lbd = ST[v].rbd
ST[v] .sequence_line =

=0;
0;
}
else {
int left = 2*v+1l, right = 2*v+2;
ST[v].m ST[left].m + ST[right].m;
ST[v] .sequence_line ST[left] .sequence_line +
ST[right] .sequence_line - (ST[left].rbd & ST[right].1lbd);
ST[v].1lbd = ST[left].1lbd;
ST[v] .rbd ST[right] .rbd;

}

void insert(int st, int ed, int v){
if(st <= ST[v].st && ed >= ST[v].ed){
ST[v] .count++;
UpData (v) ;
return ;
}
int mid = (ST[v].st + ST[v].ed)/2;
if (st < mid)insert(st, ed, 2*v+l);
if (ed > mid)insert(st, ed, 2*v+2);
UpData (v) ;
}

void Delete(int st, int ed, int v){
if(st <= ST[v].st && ed >= ST[v].ed){
ST[v] .count--;
UpData (v) ;
return;

}

if (st < mid)Delete(st, ed, 2*v+l);
if (ed > mid)Delete(st, ed, 2*v+2);
UpData (v) ;

}

struct line{
int x,yl,y2;//yl < y2

boold; //d=true 254 AL HMHHB A, d=Ffalse
RAFBABRDRBOHER
}a[10003];
bool cmp(line tl, line t2){ [/ HEREMB G &, FEM
/a0 %6972 3%

return tl.x < t2.x;
}
void cal_C(int n);
int main()
{
int n,x1,x2,yl,y2,i,]j,suby, upy;

while (scanf ("%d",&n) !'= EOF) {
j=0;
suby = 10000; upy = -10000;
for(i = 0; i < n; i++){

scanf ("%$d%d%d%d", &x1, &yl, &x2, &y2) ;

a[j]l.x=x1; a[jl.yl=yl; aljl.y2=y2;
a[jl.d = 1;
J++;
al[jl.x=x2; al[jl.yl=yl; a[jl.y2=y2;
aljl.d = 0;
J++;
if (suby > yl)suby = yl;
if (upy < y2)upy = y2;
}
sort(a, a+j, cmp);
build (suby,upy,0);
cal_C(3);
}
return 0;

}

void cal_C(int n){
int i,j,k,t2,sum=0;

t2 = 0;
a[n] = a[n-1];
for(i = 0; i < n; i++){

if(a[i]l.d == 1) insert(al[i].yl, al[i].y2, 0);
else Delete(al[i].yl, a[i].y2, 0);

sum += ST[0] .sequence_line * (a[i+l].x-a[i].x)

sum += abs(ST[0].m - t2);
t2 ST[0] .m;

}
printf ("%d\n",sum) ;

int mid = (ST[v].st + ST[v].ed)/2;
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