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Graph &t

/* *\
| DAG HIREMEEFEiC
| INIT: edgel[] [14F#:4Ef; pre[]l, post[], tag®EO;
| CALL: dfstag(i, n); pre/post:FFih/GHRATH
\* */
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;
}

*
| FelE 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#4EKE;vis[],pre[],anc[],deg[1&E}0;
| CALL: dfs(0, -1, 1, n);
| k=deg[0], deg[i]+1 (i=1..n-1)AMIBR%TT =552 HEE K3
| FER: ofEN R Bk !
\* */
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

/* *\
| :RXHEEE DP + DFS
| INIT: g[][14BEEAERE;
| 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 = 0;
if (dep + n - k <= mx) return O;
if (dep + dpl[k] <= mx) return O;
for (3 i+ 1; j < ns; j++) {
p = stk[dep][jl;
if (g[k][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=mn-1; i >= 0; i--) {
// vertex: 0 ~ n-1
for (ns =0, j =1+ 1; j < n; j++)
if (g[i][3]) stk[1][ ns++ ] = j;
dfs(n, ns, 1); dp[i] = mx;
}
return mx;

}

*
| BXHiERIZ o (E)
| INIT: adj[][1EANBEMER, cntlal hamieBESAANE
| CALL: elpath(0); B :AEFHAMNZ
\* */
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] ];
// AEERERE—-ARAE, WRv->wE, BELEMEw->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]1[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 #HLIN O (NM2)
| Dijkstra --- FASEIL (FEMEERL Ll HEBCh STLEIQueueSEHT)
| lowcost[] --- beg®lHAh S HRITH
| path[] -- begHBREIFMH, 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; // FHRIFFE
int pre = beg;
for (i=1l; i<n; i++){

min = INF;



for (j=0; j<n;
// "FEE‘JiJuﬁiTﬁESﬁﬁéﬁtH INFAREEUR 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)iZAMIEWIEL;

| CALL: dijkstra(n, src); dist[i] %src@ﬂiﬁ@%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<gnode> 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 HRHE O (VE)

| BEEE—RIEULT, SEFEGBCLIIEIT, Moy s e m

| INIT: edgel[E][3]RiAE

| CALL: bellman (src) ;H #¥IRF0;dist[i] HsrcBliffBEEE

| WLABRESANRL: FEHLWEARE, WEASTKN>=RrkE&
/J\){E, TERBKE, <=RTKEKAE, 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=1l; i<n; ++i){
flag = false; // fitk
for (j=0; j<m; ++j) {
if (1 == relax(edge[3j][0], edge[j][1],
) flag = true;

edge[j][2])
}

if( 'flag ) break; }
for (3=0; j<m; ++3j) {
if (1 ==relax(edge[]j][0], edge[]j][1], edge[]j][2]))
return 0; // BEfHlE

}

return 1;
}
/* *\

| SPFA(Shortest Path Faster Algorithm)

Bellman-FordEVEH—FASISEI, WD T ABENTRITE. B L#E
O (kE) HHF ] B 745 PSR VR s BIHAR BTG m B 72, AT AR 47l
3. RGBSR —mAA R Pl T EE R VAR A, AR RES [EARATT 48
e BB A B R TR
HWr A E B BRGNS, BT |V IRERF A
\*
// 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, FEZ(a, b):c, WMFHME! ! !
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 BCAbFIERRSEEL, LR R 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];


http://www.nocow.cn/index.php/Bellman-Ford%E7%AE%97%E6%B3%95
http://www.nocow.cn/index.php/Bellman-Ford%E7%AE%97%E6%B3%95
http://www.nocow.cn/index.php/%E9%98%9F%E5%88%97

// BAFISEI, T AT A EIE B —PoJ 3169 Layout
$#define swap(t, a, b) (t=a, a=b, b=t)
const int INF = Ox3F3F3F3F;
const int V = 1001;
const int E = 20001;
int pnt[E], cost[E], nxt[E];
int e, head[V], dist[V];
bool vis[V];
int ent[V]; // ANBAFIRHE
int main (void) {
int n, ml, md;
while( scanf ("%$d%d%d",
int i, a, b, c, t;
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 ){

e =

}

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

{// R-A>=c ==> /p-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=1l; 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 O0;
}
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){// MAFARSISZIR
int i;
memset (cnt, 0, sizeof(cnt)); // 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; // cent[i]

ANNFUREL, FARH TR 7 SAR [ B
}

}
}
if( dist[n] == INF ) return -2; // srcS5nAHi5, HLEH
EEIE-REREN!
return dist[n]; // &EsrcEnMBEER, REFASARmHE

}

/* *\

| KWK (Dijkstra)

| dijZTE, o LIEBR B M A MRECH D FETK, rAfdijlEddist
| BH—4ER24, ERETIHALIKR, 2K, o « KIRFIBR/ME.

| #itidist[n-1] [k]BIAT

\* */
//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%d%d", &p, &q, &r) ;
if (r<glpllql) glpllql=r;

}
for (int i=1l;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]<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, hiAZAFILARKE
| 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] [J]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[][1FERIEM (infALHK) ;
| CALL: prim(cost, n); R M -1RE R EAEE ;
\* */

#define typec int

const typec inf 0x3f3£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 BB ER R —&UEE).

*\

*/

UEAR:  ATDMEBFR—ANE— g,
TRE—RBE/DEEK, TORE—RETTHN, BidRHTO -->T1 -->
T2 --> ... --> Tn (T) ZRMEEK . FHNEHRE, BRIET_iPH

RE&DBHRTHRI—FL, TMEMT  (i+1) BN FEFT i,

AR,

step 1. #T _iFfER—KAFETF Hu v.

step 2. fifu_vEH, METHAEE)#ANB, T, BHEHE—K
Bu'_v' ELANB.

step 3. B#u' _v'BItu v (BN, u_vBRNMZETT) fBu'_v'
Firu vRIBRIT (i+1) .

Bt TR —ARRAMERR, T_(n-1) BEER/MESR BIRT
E—&I. GWRIE.

Hi: RERSFIHU ELER, B/Rv2mEs. HEWT:

step 1. %Fﬁprimﬁ?hﬂ%’]‘ﬂiﬁiWT. Eprimﬁgﬁﬂ‘ﬁf; F—ANERE
max[u] [v] ICRAETHELTEF Su, vEIE—I 8P RUE S K I &DH
BE. (EERXE). XRBELMIN, BAprim@SREIN—Ngbs, M
WEZHS TS SES W, WUw IS R B s IR 8 B BUE 2
RUFIMAKIXEH. step 1 AN 0(vr2).

step 2. MEFAAETTNAu v, MALu vERB Amax [u] [v]IZ
AWTEFREAME, BIRINERAHR . step 2 AR 0 (E) . USRI AO (VA22) .

*

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

\* */
BIEgt. HEE Bk MdtKruskal

R Kruskal Fk B, BT WA RMEETEn- 1405, B BDE
R, BRSO IIEFEHNNE TR SRS BN (REE—MERS
&, BARSEIORE, HMLARRAEEN) BHE “FH” MEEX, &
BFEn-1REMER T —RMST, n-20BLEER T — NP B8 /N ERER bk

*\

n-3, e » n-kBLEERTE R T kU I B AR AR, SRR H ESRRARI
/* *\

| EEESNHEE

| INIT: egBENUF; resBHO; cplil BHi;

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

\* */

#define typec int
const typec inf = Ox3f£3f3f3f;
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 (cpl[i] == i) return i;

return cp[i] iroot(cplil]);

// 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] = inf;
for (j = 0; j < ne; ++j) {
i = iroot(eg[j].u); k = iroot(eg[]j].v);
if (k '= i && dis[k] > egl[j]l.c) {
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 =1
for ( ; j !'= -1 && tag[j] == -1; j = tol[jl])
tag[j] = i;
if (j == -1) return O;
if (tag[j] == 1) {
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]; cplj]l = i; tag[j] = 0;
}
}
if (0 == dirtree(root, nv, ne)) return 0;
} else {
for (i=0; i<nv; ++i) if (cp[i] ==1i) res +=dis[i];
}
return 1; // FIREloRF R EAER
2 "

Minimal Steiner Tree

G(V, E), ARVI—/AFE, RKEDE AT RNBR/DFH.
IRIEZE: O(N*3 + N * 24A * (27A + N))

INIT: d[][1BERISERE; id[1EAKEAT RIIRS;

CALL: steiner(int n, int a);

main () BYMEHHBE : Ticket to Ride, NWERC 2006/2007
#aASxt (a1, bl) ... (a4, b4),

Rmin (sigma (dist[ai] [bi])) , HFERMHBEREH K.
XBER A steinerFFk, BFEEITHM PR OABIEITHE

|

\ *
#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], dpl[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][3j];
for (i = 0; i < a; i++) { // vertex: 0 ~ n-1
for (j = 0; j < n; j++)
dp[l << i][j] = 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 (dp[i]l[k] = inf, j =1; j < i; j++)
if ((1 | j) == 1 &&
dp[i] [k] > dp[jl[k] + dpl[i - j1[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 (dp[i] [k] <= mx && 0 == vis[k])
mx = dp[i] [mk = k]’
for (k = 0, vis[mk] 1; k < n; k++)
if (dp[i][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+= "1y * dplyl[x], j++)
for (k = 0; k < 8; k += 2)
if ((i >> k & 3) == j)
y += 3 << k, x = id[k];
// TODO: cout << b << endl;
return 0;
}
/* *\
| TarjanSBEESE
| INIT: vec[]RH4fEEX; 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 B
}
/* *\
ZEF

INIT: g[][1BER4BEEMRE;
CALL: mcs(n); peo(n);
B W R%T mes(n)
BERSHTREEGHA, KRS REAHNB
FHRNARE, BREFAENA.
for num=n-1 downto 0 do {
BRI Mix, MExHEHWEARSTRYAHES,
¥ x5 Anum, FEMBBAA.

}
#£_6: KA peo(n)
for num=0 to n-1 do {
W45 Anunfy mx, WIS >num B 5xHI48H m&EAC
FECTRHF TR Ay,
HCHFEERz =y, FRyHzZ AL, NHERZEZE.

}
KRART, MELEZZE.

*/
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int g[V][V], order[V],
void mecs (int n) {
int i, 3, k;
memset (tag, 0, sizeof(tag));

inv[V], tagl[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

/*

*\
%R perfect elimination fHE3I
INIT: g[] [1EARBEERF;
CALL: cardinality(n); tag[i] WHEFIPEiNEKIRE
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(deqg));
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] > degl[k]) k = j;
}
vis[k] = 1, tagl[i] = k;
for (j = 0; j<n; j++)

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

/*
| FEEBIFEERE 0 (n”2)
\*
const int N
struct People({

bool state;

int opp, tag;

int list[N]; // manffH

int priority[N]; // womanffHH, HULEHELAIListEH,
DA 4 22 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; j < n; ++j ){ //HEEmaniBESHIEF
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'ﬁmanﬁn‘ 11

++3 ) { //3%Bwoman R IEi#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) ;
}

* *\
| EINEEFR
| INIT:edgel[][]E&EXNEIILEIEIE count[0..i.n-1] :THALIFAE.
\* */
void TopoOrder (int n) {
int i, top = -1;
for( i=0; i < n; ++i )
if( count[i] == 0 ){ // THrBilHEtE
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 / BFSs / j&#&
\* */

/* *\
| BEERE RS X (dfs/bfs §PIERE) 0 (n”2)

//ﬁ@ﬁiﬁt idiR[EIL. . SBE
7 1FENBR R An 4T B ma t , AAH4E K140
#define MAXN 100
void search(int n,int mat[] [MAXN],int* dfn,int* low,int
now,inté& cnt,inté& tag,int* id,int* st,inté& 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;

}
/ /B R EEEES X, bEsBER R, 0 (nn2)
/7B, idIRFIL. . X BME
/1 NE R R/ E Emat , AAHEE R0
#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][jl&&'a[]j])
aljl=1;
if (b[i]&&!'d[i])
for (d[i]=t=1,3=0;7j<n;j++)
if (mat[jl[i]&&!'b[]J])
b[jl=1;
}
for (ret++,i=0;i<n;i++)
if (a[i]&b[i])
id[i]=ret;
}

return ret;

*\




| BEER/NGSE ($FEE) 0 (n”2)
[ E}’z}iﬁéﬂii WMFEE—ATAVI, —EFEBTH—AVi, #HEvVikv)
| FIRTAR.

\* */
//IR[E R R /PRI R
/ /A NERIR ADAnfI4EEEmat, A48 RIL0
/ /B EE A
#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

\* */
P EH

%e(u,v) KpufivZ AIRER, 4min(u,v) RpMBRufivz AIRELZ)E
uIvZ B, BAFUENIn (u, v) + e(u, v). WHEASXER
O (EV~2) .
fEfloydMIRIRT, N{ESHB/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 BRI IE ]

—MNRPRBERLG KAk (RETBER) , SHMAEERNHNERL, 5, XM
BKEAGLi] [k]1+g[k] [J1+iB]JHBRTIE L SRS 8D T RBRH%
BRE. WiEfloydEE, EBIBEHIIMBTK-1KZ/E, dist[i]1[FI1N
RETLiBMBETIRLERRSEH D TRHRERR

SR BT, R EE— e R B R MR .

const int INF 1000000000;

const int N = 110;

int n, m; /7 n: AN, mo AN
int g[N][N]; // TE
int dist[N][N]; // BEEKRZ
int r[N][N]; // rlil[3]1: iBjMBERRNE—P
int out[N], ct; // BFB/PH
int solve(int i, int j, int k) {// iBXHBNIHE
ct = 0;
while ( j '= i ){
out[ct++] = j;
j = rlil [3]1;
}
out[ct++] = i; out[ct++] = k;
return 0;
}
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%d%d", &x, &y, &l);
--x; --y;
if (1 < glxllyl ) 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++)// —AIHHPRBRKE KAk (R
SEX)
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if ( g[k][i] < INF )
for ( j=i+l; j < k; j++ )
if ( dist[i][j] < INF && g[k]l[]]
< INF && Min > dist[i] [j]l+g[k][i]l+g[k][J] ){
Min =

dist[i] [jI+g[k] [il+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 [EF&

* NMER, SRR AN, BEEREHREZHA,

* BEMERARREH M. WRABAETE, MBI RRNEES
* 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) {

[ 1EANH BB, SRBFEscBAF, F—i5HRER—RER

W ’

//BERSEH Aentl

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 O0;
}
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]l]] [ct[f[x[i]]]++]=y[i];
glfly[i]1]1] [ctlf[y[i]]]++]=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+l<Max) {
int Mid=(Min+Max)/2;
if (check(Mid)) Min=Mid;
else Max=Mid;

}

printf ("$d\n" ,Min) ;
}
return 0;

10



Network WM&k

/* *\
ZHEEE (fFFIEE DFS )

INIT: g[][14FIERE;

CALL: res = MaxMatch() ;

R LHUREASEE, SHATHAEE, DFsIRM k.

R—&H) BEREN 0 (B) , BERVEM) B, B RERENO (VE)
*/

-
const int MAXN
int uN, VN; // u, vEH, E¥iEiL! 1!
bool g[MAXN][MAXN]; // glil[j] RarxiGyitHiE
int xM[MAXN], yM[MAXN]; // #iHiE
bool chk[MAXN] ; // WEIERERRy [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;

/* *\
| ZSHEEE (RFFHHEE BFs XD

| INIT: g[][]4BERsERE;

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

| A ERTHRE 2B, W8P, ¥ BRE.

| 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 = ge = 0;
Ql[ge++] = 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;

*\

S BERE (Hopcroft—Carp HIEE)

INIT: g[][]14BERAERE;

CALL: res = MaxMatch(); Nx, NyEfiHE! 1!
| 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]+1;
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;

/* *\

ZH5EHJERAE (kuhn munkras E% O(m*m*n))
ABEEPE BN, B H0 (m*m*n) IREIRHEILEME, AN 2 E X/ dm, n
AREERE Mmat , #731, matchl,match2iR[E]—ANEEILHAD , AR ICH IF =
matchfiH-1, —EFEm<=n, HFNHEHILELLL, B/ MULEREARE
U 3
WIHhk: for( i=0 ; i < MAXN ; ++i )

for( §=0 ; j < MAXN ; ++j ) mat[i][j]
MTFERY: 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)

*/
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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,3 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;// THEJLER!
}
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],Jj=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 (3j=0;j<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++)
{// ifbBEFLICERIELR! !
if( match[i] < 0 ) return -1;
if( mat[i] [match[i]] <= -inf ) return -1;
ret+=mat[i] [matchl[i]];
}
return ret;
2 “
| TEE®RNE o(N3)
| INIT: ¥ISRATEIERFG 1]/
| CALL: res mincut(n) ;
| v Stoer-Wagner Minimum Cut;
| FRIBHB/NEA, FHHPM =N EBBANER (GERAHEXF BRI R
| )
\*
#define typec int
const typec inf 0x3£f3£3£3f;
const typec maxw 1000;
typec g[V]I[V], w[V];
int a[V], v[V], nal[V];
typec mincut(int n) {
int i, j, pv, 2zj;

*/

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

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]l = 1;
if (1 =n - 1) {
if (best > w[z]j]) best = w[zj];
for (i = 0; i < n; i++)
glvIill[pv]l = glpv]lIv[il] +=
glvizjll[v[il]l:
v[zj] = v[--n];
break;
}
pv = v[zjl;
for (j =1; j < n; j++) if(lalv[jl])
w[j]l += glvizjllIvIjll~
}
}
return best;
2 “

| ELTHRHERN(EX)R

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

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

| R EFRLICHMEN, BN HFERMAE RED= (v, A) KM%,
I LM NABTETRMER LS. WREXFA PR

I £ £(v, V) £(V, v). VRIERT Ay,

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

| v WI—AEsFCe, WFE8ATRARLIANHOMIA (u, v),
| BETHRER, EMSChe-1, BMHKL (u, t), (s,

I BEHWAHL. EMEFEFAREN TH MERRRAATER .
\*
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)

V),

*/

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

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

if ('pv[i]&&up[t] [i]&&(J=up[t] [i]-flow[t] [i])>0)
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]:];
}

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]);

}
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+l][n+1] = O;
for (1 = 0; i < n; i++) {
up[n][i] = up[i][n] = up[n+1][i] = up[i] [n+1] = 0;
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] = 0;
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 (jJ = 0; j < n; j++) {
up[i][j] += low[il[j]; £low[i][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[]&ENO0; addedge () IDAFTEI;
| CALL: flow(n, s, t);
\* */

#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]l.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;
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}

/* *\
| HLPP RKt 0(V~3)
| INIT: network g; g.build(nv, ne);
| CALL: res = g.maxflow(s, t);
| ER: AEMARFERNL, 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--) |{

}

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+1]++; 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; g.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 (1v >= 0 && idx[1lv] == -1) 1lv--; v = 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];

13

cin >> a >> b >> 1;
eg.push back(edge(a, b, 1, 0)); // vertex: 0 ~ n-1

*\
| &MERAR o(v *x E * £)

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

e);

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



| X : SPFAMY), LIFEREZT/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; caplne] = 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 = que[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; pelpnt[k]]=k;
}
}
if (-1 == pv[sink]) break;

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

if (capl[pelk]] < 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; 1 < e; ++i) {
cin >> x >> y > £ > w; // vertex: 0 ~ n-1
addedge (x, y, £, w);// add arc (u->v, £, w)

int e)
0;

{

}
}og;
/*

*\
RERIR o(vr2 * £)

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

CALL: g.mincost(s, t); flow=g.flow; cost=g.cost;
WE: MAHHcostTH AR . HFEIM, BHITUWTHL:
HAWREEEASA, WAEERNEAR. BAW LAJohnson
%ﬁﬁ%&?ﬁ?ﬂﬁ?ﬁﬁ@éﬁimﬂ, DUEERE BT Ry, Hykwm

1. Fbellman-fordKs®|& MM Rphil] ;
2. UEER—REEN, ®sB&ANREER dis[]:
for i=1 to v do
phi[v] += dis[v];
THHNARBEZMTE =8, WRIREHF A, FmE—LUT.

\*
#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;
0x3f3£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); }
}i

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()
{ /7 fEHo(E * logv) MDijAIFEBIAZIER 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; prelp]

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' BEREEFANTNL, FEHAE T Bellmanford
// #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,i,j;
for (;;){
for (i=0;i<n;i++)
v[il=c[i]=0;
for (c[source]l=inf;;){
for (j=-1,i=0;i<n;i++)
if ('v[i]s&s&c[i]&&(J==-1||c[i]>c[]F]))
J=i;
if (j<0) return ret;
if (j==sink) break;
for (v[jl=1,i=0;i<n;i++)
if (mat[j][il>c[il&&c[jl>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]][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] [Jl=mat[i] [J]~
for (i=0;i<n;i++)

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

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

for (1=0;1l<né&é&last;l++)
if (mO[k][1]){
for (i=0;i<n+n;i++)
for (3j=0;j<n+n;j++)
m[i] [3]1=mO[i] [3];
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 ('vI[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] [pP[i]]+=];

}

int best vertex cut(int n,int mat[] [MAXN],int* cost,int
source,int sink,int* set,inté& 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][3])
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 “
| sMAEIE
\* */

#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,i,Jj;
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[]j]))
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 (3j=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&&last;k++)
for (1=0;1<né&é&last;l++)
if (mO[k][1]1){
for (i=0;i<n+n;i++)
for (j=0;j<n+n;j++)
m[i] [F1=mO[i] [3];
m[k] [1]=0;
if (max_flow(n,m,source,sink)<last) {
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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 ('vI[il&&c[i]&&(J==-1]lc[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][i]>c[i]&&c[j]l>c[i])

cli]=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;3j<n;j++)
if (mat[i][3])
mO[i] [n+j]=inf;
for (i=0;i<n;i++)
mO[n+i] [1]=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&s&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/MERIEEEE 0 (n”3)

BaES. MAEERPR KRS, FrEETEYRAETA, HET—A
WAE AR —&BREZ X8,

BANBAES: RERHNBONBAELAY, FZRIPH—BEES. KR
B oBILRKXR: B/ BREER=| P | —BKILEE;

H AP B K TCER S SRV 248 P A AN TR Spi R BIANT pi  Spi ' R
HEp P —4piBlpifiid, MALEZHEP' i F—&EEpi Spj' "IN
HRiA R BICERBRRZERY) ; XHpi' BiEpTpiMIHil, pj'
#MApHpi BI—&HNIL;

HRE: BMBEER=| P | —BALEL;

EHE: BNEEER=|P | —BAWLEL/2;

\ * */

/* *\
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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;
| REXZEHNL }
\* */ 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)

{

int d, m, y, a;

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

// 1H2 A AR —5 /13,144

if (m == Il m==2) { m += 12; y--;
/1 ABRELELT52549 A3AZH
if ((y < 1752) || (y == 1752 && m < 9)

}
I

}

void init(int n){

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

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+l)/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()EAZIEIFEATEN \* */
| CALL: merge() AHBHMLMN; ins () BA—DFWA; #define typev int // type of res
| top () BUEE/ANGER; pop() BURFMERE/NE R ; typev ar[N]; // index: 1 ~ N
| del() MBRFEL S, add () WM/W— N4 R E int lowb(int t) { return t & (-t) ; }
[ 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#ErbREA
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 = 0; 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].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[tr[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/RNHFEAFE, YARBARTFEES TN,
// tkX; BIHEFHHtb;

'a';



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

void init () {
top = 1;

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

}

int sear(char *s){ // kWuE[E0
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;//1RPFEORTDAFLE, HATDIRFHIARE X for (len

void delt(char *s){ // HRffibfid, Hes—EFE
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 (ZEJLFNLH)
| INIT: init();

\*

int top;

struct trie
void init () {

{ char ¢; int 1, r, rk; } tree[N];

top = 1;
memset (tree, 0, sizeof (tree[0]))
}
int sear(char *s) { // RBERE 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: HEEIFT
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 delt(char *s){ // BEsD&ELE, RMrsc

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 profix(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++ 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]]]++;
for (i = 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[j1, s[3j+1], syz[j/3+nx]) ) {
sale] = 1i;
if (++t == nxz) {
for (e++; p < nx; p++, e++)

e++) {
sax[p];

sale] = sax[p];
}
}
else {
sale] = j;
if (++p == nx) for (++e; t < nxz; ++t, ++e)
sal[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 B H A O (N*1logN)+0 (1)
| INIT: val[]EXNFEWHLA; initrmg(n);
\* */
int st[20][N], 1ln[N], val[N];
void initrmg(int n) {
int i, j, k, sk;
1n[0] = 1n[1l] = O;
for (i = 0; i < n; i++) st[0][i] = val[il;

for (i =1, k =2; k < n; i++, k <<= 1) {

for (j = 0, sk (k >> 1); j < n; ++j, ++sk) {
st[i][]] st[i-1]1[]1;
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; ++3j) 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() ##ik#Halo.. .n-1];

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

Query () AREMA K TAREHIRAE (0 (Q))

Hint: PARJEM:0...n-1, 0801, . MBS ASIIKARSR
BRME, MRKRRMEFHELmax->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-111[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¥WAT#: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 BZZH L O (N*logN)+0 (1) Kfig 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]; // HIEA0, MAREH
int id;

int dep[2*N+1], E[2*N+1], R[N]; // dep:dfsidfi i SiAx/E, E:dfs
P, R:EBE—IREEDIE 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); // Bilx,yHiLca

++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¥WRATF#R:0...n-1
k = int( log(double(y-x+1))/log(2.0) );
return dep[ st[x][k] ] > dep[ stl[y-d[k]+1]1[k] ] ?

st[y-d[k]+1][k] : st[x][k];
e "
LCA BE&HE% o(E)+0(1)
INIT: id[1EH-1; g[]ENARELERE;
n) ;

LCAREALARMOMITT ¥ . M HEATDFSIT , 4 L3k AR BIHI 2
FAGELAN, BilEEEASE e [1R)E L. RINCRS Mt
BAPE—RHIMAE, BMr[i]. e il MEEDMKdi] .
LCA(T,u,v), FMFRE[RMQ (4, r[u],rlv])],

|
|
| CALL: for (i=0; i<n; ++i) if (-1l==st[i]) dfs(i,
I
I
I

(r[ul<r[v]).
*/

\*
int id[N], les[N][N], g[N]I[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);

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

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

*
\
| HIRENHESE
| 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] \'E
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 a[]){
if (h < 1 + 2) return;
int e=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, DFisktEs1 b, BEs2 b, EL&ZRLEBUE

BAER . REBHZTING. IR—ALAAE: 26 BHHELTEE
WA H ¥ (JohnsonEH %) , 38 B L ERYIESENP-hardff]. JohnsonBE %k :

*\

(1) EAEIE TN a2 A TFE,

B NESTEESL BN R ES2 -,

HERELHRIIE =SS,

KRB NMEEETN ML, RS ANMEESEKEL.
HFE—ANEE, HP R R %S ER AR ;
HFEAES, P RERTREEs2 LK R KA HES .

(2)

/* *\
| BERERAAK )
I <, <=, 4+, -,*,/, s(B3/HRE—ITTH)
\* */
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: HRREBERME

0) { // cRZRFHH!
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.ln - 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.1ln) 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 (1£f = 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..u--;
return res; // return mod HlE%BH
}
int digits(bints& a) // RFRLH
{
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[]) // BEHERBEREO
{
if (1 '= scanf("%s", buf)) return O0;
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; 1ln; ) {
u += (buf[--1n] - '0') * w;
if (w * 10 == base) {
}
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.1ln - 1]);
for (i = v.1ln - 2; i >= 0; i--)
printf ("%$04d", v.v[i]); // ! 4 == width
printf ("\n");
}
* *\
| FEMAEEE
\* */
const int MAXSIZE = 200;
void Add(char *strl, char *str2, char *str3);
void Minus(char *strl, char *str2, char *str3);
void Mul (char *strl, char *str2, char *str3);
void Div(char *strl, char *str2, char *str3);
int main(void) {
char strl[MAXSIZE], str2[MAXSIZE], str3[MAXSIZE];
while( scanf("%$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( ; il >= 0 && i2 >= 0; ++j, --il, --i2 ){
tmp = strl[il]-'0"'+str2[i2]-"'0"'+carry;
carry = tmp/10;
str3[j] = tmp%10+'0';

}

while( il >= 0 ){
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Carry = uup/aiv,
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, --j; i < j; ++i, --3 ) {
ch = str3[i]; str3[i] = str3[j]; str3[j]
}

}

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( il >= 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, --j; i < j; ++i, --j ){

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

}

void Mul (char *strl, char *str2, char *str3)({
int i, j, i1, i2, tmp, carry, 3jj;
int lenl = 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, ++j ){
tmp =

(str3[j]1-'0")+(strl[il]-'0")*(str2[i2]-'0")+carry;
if( tmp > 9 ){

ch;

ch;

carry = tmp/10; str3[j] = tmp%10+'0';

}
else {

str3[j] = tmp+'0'; carry = 0;
}

}
if( carry ) {

str3[j] = carry+'0'; carry = 0; ++j;

}
++35;
}
-=3;
while( str3[j] == '0' && j > 0 ) --3;
str3[++3j] = '\0';
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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]l;

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';
}
/* *\

| RKAEBETFFT o (nr2)
| £iiR%E, pPitRKE, MaXtvfAfi, BS&iMih. 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 <= 1lb; j++) {
if (b[j-1] < a[i-1] && dp[3j] > dpl[k]) k = 3j;
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 = mm e 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) .
HTikrB K, CEHTHBz(r) = (1 * x1 + .. + tn * xn) - ¢ *
(cl * xn + .. + cn * xn);

MR REIR. WF:

z(r) < 0 HJHMNH r > R;

z(r) = 0 JHMNE r = R;

z(r) > 0 HJHMNH r < R;

FRIZAKR.

/* *\
| BRKAFFFS GEiE/iER /5183655

\* */

const int N = 1001;
int a[N], £IN], d[N]; // A[i]ATEF al0.. i1HBKRKE
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]; d4[0] = 1;
for( i=1l; i < n; ++i ){
if( a[i] <= £[0] ) j = 0; /] <= K <
else if( a[i] > f[size-1] ) j = size++;// > Hh: >=
else j = bsearch(f, size, a[i]):;
£[3j]1 = a[i]l; 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?)fﬁl(ﬁn%ﬁ
BARIGT S, LB LI 5 k)
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}

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

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 (50 RE-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; // WARBCERILER
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"); // TEFHFKE
//...
}
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
| $g—A 8 * 8 WIBLRBTINT 43 W EMAR T SRR 4R T35
| HRERE, FRETREsgEmtaEl, XHEET (n-1) K5, ¥R
| ERTRARMEIE n SSEREE. (BRYIFIE R NSRRI
| B4T) RS EERE—ANME, —REREEN RS AT E BB
| M. REFEREEE DRGSR n BSEREA, HESHFBR
|1 RBSWBTERD. WiE., LPTHMHE.., xi HE i RIEBEEN
| B4 WEHRENS KA K n, kil o' KI&/IME.
| POJ 1191 ##EHE

\*

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

const int oo = 10000000;

int map[8][8];

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

//map[si...sj][ei...ejl1fEIM k NMEM (V18 k-1 7)) WER

double ans; // ¥I¥HE

int n; // 53R n SRS

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 )
CIm] [1]1[3]1[k][1] = oo;
else{
if(m==1){
Clm]l[i1[31[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) ; // F¥{E

for( 1=0; 1 < 8; 14+ )
CIm] [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 <= 12; i++ )
for( j=jil; j <= j2; 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] [j1+C[m-1][si] [j+1][ei] [e]])
mins = min (mins,
Clm-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;
}
/* *\
| IXiEE
11,2,... , nRAEnMEF BFREFRR oM FRES 1 BEF LK
| BARRMEDME L. EE IBETEARETR al1],al2],...,aln].
la[l]l=n,a[2]=n-1,...,a[n]=1.8) a[1] &RB FEMNETF. & MHRF
| 1 BFHRE 3IWET. FREEES 1 AM8T, EXEARBENMM L. ||
B m KB RE—ANET, NIREFBIPRET . FlI: n=3,m=2. [
152 : 21 2, HBIIME 258, W\B1HEETBIHEE 2 WET .
| HDU 2511 PiEE x
\* */
—5 K n ANETF, WA B4 3 51k, WAL E . 2 S AR .
AEBAEIB/HE£(n) = (2%n) - 11K.
BR# nfﬁ&%’l‘%%ﬁﬁ*ﬂﬂﬁ—&,n—l 583 2 K,i BREBI
27 (n-i) K.
1 SEBIHREBE , § 2 KBF—K.
F2k+1 REFIME 1 5/, HRE k+1 KEF) 1 54 .
% ak+2 KEIHHR 2 587, ARE k+1 K¥3) 2 54,
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% (27s) k+2~ (s-1) BFIH R s S8, X s SHOWBINT k+1 K.
& 24s WRE - REHF) s 5.
F—RBF) s SRELESE 2~ (s-1) K.
TR BH) s FERER 24s+24 (s-1) K.
B k+1 KBF) s SHMELERE k*24s+24 (s-1) K.
1--2--3--1 MHBIRNE T, 1--3--2--1 AYfIE AT 5 )
BR#E n SH/RBI—K:1--3, BRUNEES).
n-1#3)2Kk:1--2--3, R B3 .
W n Ak FHEHATR, W k 2RO ), 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( (3+41)%3 == 0 ) printf("2 1\n");
if( (3+1)%3 == 1 ) printf("l 3\n");
if( (3+41)%3 == 2 ) print£("3 2\n");
}
else{// T4t
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; // BMEHIRLE
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) ;
}
}
*\

*

| RESAmE

| 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
SR DX 8] 450 H IR ¥ K A

TTHE— B .

SR B, FAFIIRTTE, FUER A EMRAR SRR — R XHafl
BN T . @ —ANMES Y
WRERWEYE: ERFFIFHELD, FIZERT 2D nun

. an e
10
-1 -11111310 10 10
GRBEHN: TR 1234
id -1 1 3 10
num 2 4 1 3

RIGEM, WHEHEEXRIRAME (BREME) fX AL,

B2 PR, BEZHERRFFINXE [be,ed]

BAVEER— TR X 4 HI7E BB X RS B F 47

Wz 2, 31 FMEAIR FARX AR [1,2] 5 [3, 101 BIARM FAR X a) 2
[2,4];

AEFEATR B R, AT RIAFAEIR , Ll R 24 PN S RN b B
B ENTRA A HR

WA ANEX RN ERAESFEEXA, HRRALWRST
FMESEEEPTRX A A .

i EBIRI (2, 31 R, EEMBRE[L, 6], AL, L01FBHLAE
T, HEZRrRMo—HF A X B AREMATLAT .
HEZ RMQ. RATAT U —TF 8. KELR R T RER.
Ejﬁm}fﬁ%ﬁﬁ)ﬁmiﬁrﬂ X BRATAT A5 34N 885 . 2250 i, P IRISE XA

X F (R S5 4 X TR 4k B SRRMOET BB A TR S « RENSFH A —TF
RERERT .
\*

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

100010;

int last; // L\ datalel & B H 5 datale] #§ H B4
¥ :data[e-last+1l]...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; // T4
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 && data[p] == rec ) { p--, lcount++; }
node[left c].last = lcount; //

rec = data[mid+1l]; p = mid+1;
while( p <= b && datal[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
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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;
}
/*
| MEKkINTE
| k=0..n-1,FHERE O(n) EE al]l PHIRFHEEE
\*
#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-1,1i,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];
}
/*
| VAFFHEF K FE
| (] LR R & 4E D
| 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 = (1l+4r)/2;
MergeSort(l, mid);
MergeSort (mid, r);
tmp = 1;
for( i=l, j=mid; i < mid && j < r; ){
if( a[i] > al3j] ){
c[tmp++] al[j++];
ent += mid-i; //

*\

*/

}
else c[tmp++]

afi++];

}

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

aljl;
afil;

}

*\
FHRUIEHTIE

K £(n,m) TREFEA m 6 n THTIBANE, W
n+l,m)=£(n,m)+£(n,m-1)+...+£(n,m-n) (& b<0 A, £ (a,b)=0)
# XEEINMREEANA LR TERBESEREHR 0 (n3), &INSHHL

o
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
Bid, A sea B 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;
2 "
| &R
\* */
/7 %11, ) BANERE v, BT
// BB a BABEENEIKHF
// KRWGR[E -1
int bs(int a[], int 1, int h, int v){
int m;
while (1 < h ){
m=(1+h) >»>1;
if (a[m] == v) return m;
if (a[m] < v) l=m+1;
else h=m;
}
return -1;
2 "
| —9&EHR (KTET vHE—MD
\* */
/! FEASEIARL <= h
// REHE 1 B EEHEK
int bs(int a[], int 1, int h, int v{
int m;
while (1 < h ){
m=(1l+h) >>1;
if (a[m] < v) 1l=m+l;
else h=m;
}
return 1;
/1 *\
| FrEHIa R
| 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
KXAMEAM £ (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, %, y);
Number ﬁi//t\; a=(a+y*m*b[i]) % n;
}
if (a > 0) return a;
else return (a + n);
/* *\ }* *\
| B HER BRI 4] phi (1) | RH [1..n]
\* */ \* */
for (i = 1; i <= maxn; i++) phi[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; jJ <= 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;
| B3 Sk BRI 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] = 0;
unsigned i, res=x; /7 RARiREE, Ft+aii)EREE, Aoz
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); | SECKIEEEL [1. .n]
return res; \* */
} int prime[500] ,num,boo[2500] ;
/* *\ for( i=2; i <= 2300; i++ ) boo[i] = 0;
| GCD MALQHH 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)
| %E ccp | CALL: bool res = miller (n);
\* */ | PRENRn BB 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, yfiffgcd(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 O;
return d; int j, a;
} for (3 = 0; j < s; j++) {
* *\ a = rand() * (n-2) / RAND MAX + 1;
| #LkMHFHE a * x =b (% n) // zrand() REERENLAE [0, RAND_MAX) Py HIES
\* */ // TiEXARAND MAXA 32768 HEen i 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; | HEHFMRX
for (i = 0; i < d; i++) // !!! here x maybe < 0 |\* */
printf ("%d-th ans: $d\n", i+l, (e+i*(n/d))%n);|1. {1, 2, ... n}fic@f&al, a2, ... arBIAEFAcHESTHIFEHR
} FMERES, c(n, m)REnFTHRnfIAEE; index =
} C(n, r) ~-C(n-al, r) -C(n-a2, r-1) - ... - C(n - ar, 1)
* *\
| A izE 2. k * C(n, k) =n * C(n-1, k-1);
| a=B[1] (% W[1]); a=B[2] (% W[2]); ... a=B[k](% W[k]); C(n, 0) +C(n, 2) + ... =C(n, 1) + C(n, 3) + ...
| How, BB, Wi]>0HW[i15WIIERE, KRa; (PEKEEHE) 1*C(n, 1) +2*C(n, 2) + ... +n *C(n, n) =n * 2~ (n-1)
\* */
int china(int b[], int w[], int k){ 3. catalan#: C_n = C(2*n, n) / (n+l)
int i, d, x, y, m, a=0, n=1; C n = (4*n-2)/(n+l) * C_n-1
for (i =0; i <k; i++) n *=w[i]; // ! HEE A ftoverflow c:l =1
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-——r;
4. B HKstirling#: S(p, k) = k * S(p-1, k) + S(p-1, k-1). int res = (r-1+41)*(col[j]-i+1);
S(p, 0) =0, (p>=1); S(p, P) =1, (p>=0); if( res > max ) max = res;
HE s(p, 1) =1, (p>=1); }
S(p, 2) = 2%(p-1) - 1, (p>=2); }
S(p, p-1) = C(p, 2); return max;
X #p MRS BANARNET, BIMETETNTESR. }
1 k /* *\
S(p, k) = --- * sigma((-1)*t * C(k, t) * (k-t)*p) | ABRTEE (BFEHD
k! t=0 | n MN(HT 1. .n)  eEZHBEn M, REN mel MR 1,
| Bk FEEH, FI TN 1 FFEAIRE. SREFIE RS .
5. Bell#: Bp=S(p, 0) + S(p, 1) + ... + S(p, pP) | POJ 3157 And Then There Was One
B p=C(p-1,0)*B 0+ C(p-1,1)*B 1+ ... C(p-1,p-1)*B_(p-1) |\* */
int main(void) {
6. E—HKstirling$: int n, k, m;
s(p, k)&WEpMIEHEERANEZ RTEIFHETIRI T4 while( scanf("%d%d%d", &n, &k, &m), n || k || m ){
(B« Bp M AHEBRA 2 R B 75 E5) 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);
| HEEMERT, HARKAsWIE, TR RRRHRE, if(d >= 1 && d <= n ) printf("sd\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 | /BRWEE EEERD
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 ) al[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 TFAN, BARRI . AREBLRITUBERSA, HARRET
for( ; j <= r && s%j == 0; ++j ) s /= 3; |56 . DUS SIREXUA TN GBI BRI 24 . BUB & M . SEECE S
} |HH"Second win" .G E MM "First win". JOJ 1063
return s; \* */
} const int N = 51;
/* *\ double arr[N] = {2, 3};
| BK1%EHE int main (void) {
\* */ int 1i;
bool a[N][N]; double n;
int Run(const int &m, const int &n)// a[l...m][1l...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][3] == 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=l; i <=m; ++i ){ /* *\
if(i>1){ | &S ER
for( 3=1; 3 <=n; ¥3) | | n TTEARN k KMTEEEN S (n, 1, HHB =K stirling K.
if( a[i][3j] == 0 ) col[j] = O;
else{ | fm{a,B,CcyA LAl ({A}, {B}, {C}}, {{A, B}, {C}}, {{B,C},{Al}},
if ( a[i-11[3] == 0 ){ | {{a,C}, {B}}, {{A,B,C}}o HI—NEEATLURNHRFAESE (1.a 1)
for( k=i+l; k <= m && a[k][j] ==| | FIFfEE  mDU —REAHK
1; +4k ); | CALL: compute (N); BXMiA—" n, % B[n]
col[j] = k-1; \* */
} const int N = 2001;
} int data[N][N], B[N];
} void NGetM(int m, int n)// mAMn A&
for( j=1; j <= n; ++j ) {// data[i] [3]:i M3 MERE
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;
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++i ) {

for( i l; i <= m;
if( i < n ) min
else min n;
for( j 1; j <= min; ++j ){
datal[i] []] (j*data[i-1][j] + data[i-1][3j-1]);
}

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

}

/* *\
| XEEHR (FREZART)

\* */

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;
1111111111117111717177
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*2~t + at-1*24(t-1) + .. .. + al*2~1 + a0*240,
HHai=0,1.
N: a*b mod ¢
a0*220) mod c =
HEED: ar(2~(i+l))mod ¢
DATEH SO R P9 i 274 Bk 2~ (i+1) T AR ZEN 0 ((logb) ~3) .
int mod _exp(int a,int b0,int n)//return a*b0 % n

{

a”( at*2~t + at-1*27(t-1) + .. ..
((a~(a0*27~0) 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 —i#HIFKR

for( ;i >= 0; --i ){
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 HEKM@E a1 [1x[1=b[]

+ al*2”~1 +

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

//RFIR A, 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=a[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]1-=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+l;j<n;j++)
b[i]-=a[i]l[j1*b[]];
return 1;

}

//EETC gauss HEEal] [1x[1=b[]
//RFIR T, EHMEED[]
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=a[k]l[j],alk] [jl=alrow] [j],alrow] [jl=t;
t=b[k],b[k]=b[row] ,b[row]=t;
}
for (j=k+1;j<n;j++) {
alk][j]l/=maxp;
for (i=k+1l;i<n;i++)
a[i][j]l-=al[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][j]1*b[]j];
(k=0;k<n;k++)
a[0] [index[k]]=b[k];
(k=0;k<n;k++)
b[k]=a[0] [k];
return 1;

for

for

}

/*
| BEEEESESTE

A3 T R 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[]
Al RBERXEx[]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
- 11
for (int i =N - 2; i >= 0; i --)
x[i] 4= a[i] * x[N - 1];
}
/* *\

| MIR&FIEEN, EFE O (nlogn)
\*
//BEIZAL, n UFREBETREAN

#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; /1RGN EhOE

void loop_permutation(int 1) {

[y

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

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

printf("\n"); return ;

}

for (i=0; i<m; //%4%ALAEHm
red[1l] = i; //alaB4i
loop_permutation(l+l); //&BT—f& &

i++){

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

}
Ehr b, XENTERRBELNE BER, XBHRFHITaEER, &
ERARAE A E R, BT A m nfT.

| ZHEF
IR n AN EAHES
W AFEB]

1= EOF)

NWNNHHgng
3

NRWRWNEN
PR WA WIEW

RS
#include <stdio.h>
#define MAX N 10

int n; //£&n T4

int rcd[MAX N1; //##%&1T¢ Lk
int used[MAX N]; //#;#%R2ZHC
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), &AL ALE
if (lused[i]){ //%num[i]&ABAE, YHERDHSER
used[i] = 1; rcd[l] = num[i];// 61 G E4L Lu
full permutation(l+l); //thT—1 ¢ E
used[i] = 0; /! &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;

}

PN used 541, IRCHEBTHAL, UL LHF], EH n1f. HE,
BEEMEXRI, HMAN o MEESR, BAERHK o FHHFIS, BREF
EERNH, HARFRHERNE, ZEAHBIE?

| FESHSZ

A o MG Bl X o MOSERRH], SAFHRESKH.

NG
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#include <stdio.h>

#define MAX N 10

int n, m; //E%niék, B3 TH0@OGH m4p
int rcd[MAX N]; //#®&1 ¢ Ediék

int used[MAX N]; //#mf#5 w@DéHL#k

int num[MAX N]; //GABAFIZTNOGH 0|
void unrepeat_ permutation(int 1) {

int i;
if (1 =n){ //&ETnf 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++) //#KFAmFfAETOGHMK
" if (used[i] > 0){ //##num[i]ZZ#EAE, WIBPHR
&-
used[i]--; rcd[l] = num[i];// Gl G EAL ##k
unrepeat_permutation(l+l); //&BTF—-1GE
used[il++; //9 @D LR
}
}
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;

}

AR EHF T Kusedbn LA SO IR R F N2 BT R B BLE
KE, IHEREHRECP . FEEENRE, ERALRES, NHRERKH
. Eht, EEHFINTERATR-MIERSKEANTHRKE, 3HE
X BN RIEEF —RERLRT BN . AT7EE G SA AR F
g, FRMEFKEHnE AN, XA, i—BaH, REERSERES
ENEHET . XMITENE T ERTNER, AR T RREL, REE
AR P HE RIS

| —f&ES

WA n AN, WPIEE m MRS, BHRTFRENES.
LN
43

30



1234
Ltk
123
124
134
234
G

#include <stdio.h>
#define MAX N 10
int n, m; //Mn kb EEm i HRBRE
int rcd[MAX N1; //#%&1T& Ltk
int num[MAX N]; //BG#A#HAén K
void select combination(int 1, int p){
int i;
if (L ==m){ //%¢$Tmfak, 2
for (i=0; i<m; i++){
printf ("$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] # 46 X 3%
red[1l] = num[i]; //G&1GEL&L#E
select _combination(l+1, i+l); //&hTF—-4f& &
}
}
int read data(){
int i;
if (scanf("%d%d", &n,
for (i=0; i<n; i++)
return 1;

return 0;
&numl[i]) ;

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

}

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

}
FAEAGERARPIATER p, FIETRIEAKEFTE num TR TR
R, FrORFERA used #HITHRE, Jtc(n, m)FASL,

| £48E&

M o MG KX 0 MIBRESHITE TR,
HAFAB

3

123

B

select_combination (0, 0);

WNN
w

3

ARG
#include <stdio.h>
#define MAX N 10
int n; //#nf %
int rcd[MAX N]; //#%&T¢ Ediéik
int num[MAX N]; //GAHA®#n f&
void full combination(int 1, int p){
int i;
for (i=0; i<l; i++){ //BLEANERIHENHEE
printf ("%d", red[i]):
if (i < 1-1) printf(" ");

WNNRRBERR

}
printf ("\n");
for (i=p; i<n; i++){ // % # O p #4&, PR XSG £ 5 i>=n
rcd[l] = num[i]; //GlcEX Lk
full combination(l+l, i+l); //&BTF—-4cE
}
}
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,
MAERMB K 240 AT, DREEEINT. BLEINTESAERHE
FIB PR

| FEEHEE

WA AN, RIX 0 MBRRNEESRRA T, PATRHERKNR.
EaPN
3

#include <stdio.h>
#define MAX N 10
int n, m; //xni bk, LEARTO®GH S
int rcd[MAX N]; //#%&1 ¢ Etheérk
int used[MAX N];//#éem 18T v @ DL &
int num[MAX N]; //GAB AT AET O m T
void unrepeat_combination(int 1, int p){
int i;
for (i=0; i<l; i++){ //@L##H ¢
printf ("$d", rcd[i]):
if (i < 1-1) printf(" ");
}
printf ("\n");
for (i=p; i<m; i++) //GH&OMD #s6, BANTOART®
(5} ~4
if (used[i] > 0){// 2@ TP, HIHLER
used[i]--; rcd[l] = num[i]; //G1l&cE4LLH
3
unrepeat_combination(l+1l, i); //&BF-Ff& &
used[i]l++; //TRHLBHE
}
}
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] == wval){
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;
%Qﬁﬁm%ﬁﬁﬁﬁﬁ,%:¢§ﬁéh?Fﬁ%éﬁﬁ¢mﬂu
| BIF
BRABPHBSAFT LRI G HE, R LT FEEsrsomEsi%&

o FREIXRH MEAFIARE ERIXENGI, 215, —BAAHEA
. MAERHFI EAERAGNERFIEEFRHBIREES.
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/* *\
| ZFFf&H Hash
| FE: modEFELBARMEH (ELORTFRFENTED
\*
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 EEECEE O (M+N)
| CALL: res=kmp(str, pat); EHAstr; HR 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;//BF—ANFHILERK, Mstr FANFEFFLH

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

*\
| Karp-Rabin FFFHEER
| 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 = 2~32f8{LsiBH
\*
#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[i]);
}
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 KIFHFHRTHE
| 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]l-'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;
}
/*

| E¥4: strstr
I 2h BE: ERTERBEFFERE - KRER
| ¥: char *strstr(char *strl, char *str2);
| B strstrMRMPHIHIEM R ERS
\ *

int main(void) {

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

%$s\n", ptr);

}
/*

| BM EZRM#HRE S, Sunday Algorithm
BMELVEML T RMP
SUNDAY FVEHIR: FRFEERFEYS, BELNH AN RRMPE L

REBRIEL:, XBENB—FhBMEIETE R — L AR B
UaHt, BT B EXAREDHTF

substring searching algorithm
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*/

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]-(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) fIBMHE % (Boyer-Moore) . MINEIEERINGE
WFHHA LW IR BREASLH b, RMPEEIFA BRI cERE
strstr () 1% /D>, TBMELENEE LRMPEEMR F3—56%. (HEBMENEER

BIINEATEAE "substring searching algorithm" &K "search", R



search

SRERANFRLERIALE, TRECTHEEH3). BRZB3Z/DR?
XA EMEER BMENE T, RERENMERBE)— NFEAFE; kv
RAFCAITEHS MG RRES): BMEEEMUR MK, FHRECAILER
ok B XEEN AT ERE RRELT TR EHRNERFCE

—ANFREREPR L),
BR, NEBEINZ L, INEREEEESMT IR, HHedl, u
KT -PREET, BOMFRLBETRA. U, aUB3TH, E1HT
B@%Eﬁ%ﬁ’l‘?ﬁ'—??ﬁ?ﬁ IAE T & 'search FIHAFELE 1", WLHT
EEBE— K, Wi ZJERBNEFFFRE TPt T
substring searching algorithm
search

LEE SR, B— N FRMALE, BFFREENENFR, ' BEET
PHOHRAEEBE=A, TROTRHEEN=AL, R o 57 WF:
substring searching algorithm

search
XRICEHI T ! BIBEAERE, RAORESN T HRTFEARE T IR E,
TR 2 AT LHER], ARXANEEE, S PRBs B ILeMEBRER, B
PLE5E lhBME EE TR .
\*
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)
for( i=0; i < patt_size; i++ )

* (shift+unsigned char (* (patt+i)))
//shift['s']=6 % ,shitf['e']=5 st £ 4
size_t 1limit = 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{// HrdmAE®RGEE
if ( match_size ==
is " << i << endl;
}while( (*match_text++) ==
patt[match_size++] );
}
cout << endl;

= patt_size+l;

= patt_size-i;

text+i+l;
1;

patt_size ) cout << "the
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 :
the NO.
the NO.
*/

/*
| BEAEMEE (HINMKFHH)
| 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

6
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 (patl[k + 1] == pat[i]) faill[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;
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else return i-j;

-

int main (void) {
int T;

scanf ("%$d\n", &T);
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;

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[0][j-1] ) 11 = j;
}
val = kmp(i, j, a[0], a[ll); // al0l&#®
if( val '= -1 ) 12 = len2;
else{

//printf("i:%d, j:%d\n", i, J);
if( i == lenl && j-1 >= 0 && a[0][lenl-1] ==
a[l][j-1] ) 12 = j;
}
// printf("11:%d, 12:%d\n",
printf ("%d\n",

11, 12);
lenl+len2-max (11, 12));
}

return O;

}

/*
| BEAME (BANEFRP)
| pku 1699 pku 3192 pku 1795
\* */
CARD—THasave[il [JIABGER T draRift 426, FifT 46
§Aeth € B, thswalba bacau,d8bacaufe fialbascalbasfigrecr &4
$H3. EOEARNREORS, VE-13HE-TS86M%
for(i=1l;i<=n;i++)dfs(i)//VRiNT $ %R -1 4t Gm %,
BH: 3R 6G6REAEY, tHT-—LHEALEHCZAHHminiz
FOUKT £ .

*\



http://acm.hdu.edu.cn/showproblem.php?pid=1841
http://acm.pku.edu.cn/JudgeOnline/problem?id=1699
http://acm.pku.edu.cn/JudgeOnline/problem?id=3192
http://acm.pku.edu.cn/JudgeOnline/problem?id=1795
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/*

| Graham R o(N * logN)

| CALL: nr graham(pnt, int n, res); res[]AMBEEE;
\ * */
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 &r) {
return 1.y < r.y || (lL.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; 1 > 0; i--) {

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

/7 BESEH KA S

}

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 *

*/

2

(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
oopE
® XXX
oopp

}
/* *\
| KEiaBED
| INIT: pnt[] %GNS (BENED) #5557
| 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 & (BT 4L ) HET R
| CALL: res = bcenter(pnt, n);
\* */

ﬁ AR =%&UNa, b, c, BEAYiEEa <= b <=

(3]

1))

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

tp;

ZARHEATULREERARER, WT:

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

1. RO R (ZRBZABEANTRMEEZ D)

AMABINGL: E=ABN="WABNT1208, BARRESE
EATRRAFIREZAN A AN1208; E=AHFE—INHNAKT120H,
MZF ARG R) TEARWT
EH-MRART1I208 GXEBBAMC), NEERAa + b
HEANAABDT1208, UEEER

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

2. Ab---- LRI
4x = (a+b-¢) /2, y=(a-b+c) /2,
z=(-a+b+c) /2, h=s/p. HEARXH
sqrt (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----BRMTM, HHEAKWT:
3 * (¢ / 2/ sqrt(l - cosC * cosC))
/* *\
| FEHIEAI 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].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", 4d);
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 EERREERS LR R, EXNyRAFH.
else c[k++] = b[i];
dl closest(a, ¢, b, p, m);
d2 closest(a, ¢, b, m + 1, q);
double dm = min(dl, d2)
//%ﬁéﬁcijiiﬁ&ﬁﬁ%ﬂxeﬁyiéhﬁ}?ﬁﬁ BHAHEDb.
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];
//RE BRI B AR BT aniI# 5, HATAX y B8 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))&&
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 1L L
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; | ¥ A RERESE
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 £
return (p > q) ? (qQ): (p); HHMNYu, v I B BA R, v SR RS true ;
} int lsinterls_A(Llineseg u,Llineseg v) {
/* *\ return((lsinterls(u,v)) && (!'Eugal Point(u.a,v.a))&&
| Liuctic B93+EJLEATE ('Euqgal_Point(u.a,v.b)) &&
| p-Lpoint 1ln,1 - Lline 1ls - Llineseglr - Lrad ('Eugal_Point(u.b,v.a))&&
(S AT P =wd ] =1 p2pdis ('Euqgal_Point (u.b,v.b)));
| iR[E] (P1-P0O) * (P2-PO) K XFR. xmulti }
| BEMFLBREHER lsinterls /*
| AW EpREELRBELLE ponls | HHR q REEZILHEA
| HWHN R EIEE Eugal_Point HP LU EERKNERME B,
| B e SR lsinterls_A Polygon H FEH 2 A IR I 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 {
| RBELES p21lndis int ¢=0,i,n;
| HEE5RKNRZ A, CHELSRMEAR  1lncrossc Llineseg 11,12;
| REGERLKIERN samedir 1ll.a=q; 1ll1l.b=q; 1ll.b.x=infinity; n=vcount;
| HERS5EME MR lrcrossc for (i=0;i<vcount;i++) {
| KEp1XTHZLLInXFR Rp2 mirror 12.a=Polygon[i];
| WESFEM GIE) angle LL 12.b=Polygon|[ (i+1) $n] ;
\* */ if ((lsinterls A(11,12))]]|
#define infinity 1le20 (
#define EP le-10 (ponls (11,Polygon[ (i+1)%n])) &&
const int MAXV = 300 ; (
const double PI = 2.0*asin(1.0); //EFEERPI ('ponls (11,Polygon|[ (i+2)%n])) &&
struct Lpoint {double x,y;}; 3=t (xmulti (Polygon[i] ,Polygon|[ (i+1)%n],11.a) *
struct Llineseg{ Lpoint a,b;}; / /5B
struct Ldir{double dx,dy;}; /177 1A |5 & xmulti(Polygon[ (i+1)%n],Polygon| (i+2)%n],11.a)>0)
struct Lline{Lpoint p; Ldir dir;}; //EH% Il
struct Lrad{Lpoint Sp; Ldir dir;}; //4t%k (ponls (11,Polygon[ (i+2)%n])) &&
struct Lround{Lpoint co; double r;};//[A (xmulti (Polygon[i] ,Polygon|[ (i+2)%n],11l.a) *
| RKFEELARZEIREER
double p2pdis (Lpoint pl,Lpoint p2) { xmulti (Polygon[ (i+2) %$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) HIXF] /* *\
HHERHBIE, W<po,P1>7E<PO, P2>HIT 477 1] 5 | HEZBRHER
# A 0M<po, P1><P0 , P2>FE Lk | ESRAZRRIS N7 A LA TE TR
#i A FM<PO , P1>¥E<PO, P2>MFEH T4 J5 1) ; [WEEPILESub AuALUE S
AT DU AN BB 58 P AR R B AEAS AL A% ), \* */
Win# Epopl Miplp2fEpl At R AT R AR, REXR double areaofp (int vcount,double x[],double y[],Lpoint
(p2-p0) * (p1-p0) , FH<OWZ#:, >0NIAL%, =oMIFtsk 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=1;i<vcount;i++)

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

}

/*********************\
ZIRAFE Ax”2+Bx+C=0
J!ZIEI 1RRTMR B KrEg
\*********************/
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—ER 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*1ln.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)) ;

| BELSRNRZR, BAELSERR
int lncrossc(Lline 1ln,Lround Y,Lpointé& pl,Lpoint& 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;

}
| RESESEKIER
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*1ln.dir.dy)<le-7)))
return true;
else return false;

}
| SHEERNE—-1INRA
D&M e N R AL S RMEZRE - 1RRAAFERZ 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 (1n,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 XFEEZ 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, Cl);

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

| 2HFIEH next_permutation
STLY 2RI MMk (T LeBEEERBEONNOR)
% % : #include <algorithm>
using namespace std;

we: next_permutation(start, end);
5&&: GEEEBANOE - HAMRNGS )OS K4 o 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;
/] #né& i kap
sort (myVec.begin () ,myVec.end()) ;
do{

for (1 =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, ###4 4 ) S C++id €t 496 €
ENRPD, STLUBREBRIEGH XS4, BRBTLUEBER D4
BRMBP R, 25 BsRESEDOH P STL, JTL A KBZO. ni5of
mufézsa‘é#k&fm/{%ﬁﬂo
STL AU B»HE A #%: #it (algorithm). £ % (container).
(iterator),
STLEBR—¢#at, BeT $MRNEKBGOEDFit, 8 vector (0§,
0 F#m) . list(#4&, £ 054 4). deque (ROKF) . set($4).
map (# % ). stack (#). queue (& #J) . priority queue (¢6 %8 5) %,
BOBBRGEBENTUVIZE BT HLELE,
STLRZR—~2Bladl, BETNESHOEDNT 28B4,
for_each (&%) # K 44e stable_sort (BZMAB ) ,
STLEKERADCHHRYH-—RW, PABRE0EBHEILEA, NFHE
GSTLEAHBEBULKBABRAEA BB IGH, HSTLEOE— 1T
ZROMELTLASHEHGERE, DUBREBEPGHLE, DUGR,
2BOKBETUBLERE-HIG,
#ETSTLE, G AR, RSP HEFENEEAONGHRHIVERT, BC
STL, #MJHUHBLAERTODEHGHKB, 243 02F IFRGEBL
Rz &4,
STLH BN -1 %58, SRV EBFXEBEREH, HAEIRTUED
EPHieKp, T W F LB, 2LBHCHEELABES,
T®S& B STL 5% Ugly Numbers ¢ Xs5:
#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;

¢RE

B #be

Q.pop();

= node.first;

}
GACM $ 4D, RABFRWERDSTLAGERSPRKBEFBAGE W,
=, &/ STL

GCHBAD, STLAREHY TH—ms 26 (4&, 8245 .hs@G) ):
algorithm / deque / functional / iterator / list / map
memory / numeric / queue / set / stack / utility / vector
FHOBEEDSTLAOL T 50), BREEANWEHS 2G, RREEHAR,
GBCH+i3@F, STLAREXLASstdG L2 20 F 0, e THHEZ:
#include <stack>
int main() {
std: :stack<int> s;
s.push(0) ;
return O0;
}
LR ALGEAS LI PSTL, U LEAS LB, P using
namespace & §#% std §84 2 $ 2, 4o THHFF:
#include <stack>
using namespace std;
int main() {
stack<int> s;
s.push(0) ;
return 1;
}
STLA CH+@E ¥ E NH— 1T 8%, 8L % 5 STL 5 4! BiF4Jtb7R# C++
BEHOBRIeFit, GALHOLE P AIE S STLURIEANGHG, TLRE
=4 STLOREAE M.
Bt OF, ATV GH T~ % STLHERZEE, wEBE~TF (C++
STLY A% (@HSBRABHEDP LK)
ACM/ICPC % % £ STL--pair
STL é9<utility>$ 244 BE T — T8 L £ ¥ © 6044 % pair, DA
A2F-1 208248, $RBTLBTFRED LB G A bfitheb i
RN CE T Y
Blie, BEEL-T98AF -1 FBEH S
pair<double, double> pl;
cin >> pl.first >> pl.second;
pair Bl L B2 E 1AM EAEGEBE YR L EGKELEY, pair #
g5 & A B: first o second, FHAFE L il ¥,
fa<utility>9 @%Z 2L 73 pair LhH AT b E B <. >.<=.>=
BRMYB Lebf: first, first M Fe¢f B b # second, L«’d/g‘/{ﬁﬁf;m%
B, %, CTUELERUNITLAGREHRBEOSHLKBH,
%73 ﬁ&il—/rpairﬂdﬁ.%, RBEENPI LA~ pair B, Tl
WP a<utility>F 2 X6 — [#1a & #: make pair, make pair B2 &
ThE, >NAE2ENOEL AL
fi# 1067--Ugly Numbers ¢, #94. Hpair A FHEH LHE S, B
first & 7@ $69G, PDsecond&d 7R A DULRE LU H— 1B 3586,
#include <iostream>
#include <queue>
using namespace std;
typedef pair<unsigned long, int> node_type;
int main() {
unsigned long result[1500];
priority queue< node_type, vector<node_type>,
greater<node_type> > Q;
Q.push( make pair(1, 2) );
for (int i=0; i<1500; i++){
node_type node = Q.top(); Q.pop();
switch (node.second) {
case 2: Q.push( make pair(node.first*2, 2)
case 3: Q.push( make_ pair(node.first*3, 3)
case 5: Q.push( make pair(node.first*5, 5)
}
result[i] =
}
int n;
cin >> n;
while (n>0){
cout << result[n-1] << endl;
cin >> n;
}
return 0;
}
<utility>F L+ B @O FH— T4 £, CB<utilityd>GhEd ¢ HLE
B3 STLAHGOLEARR, HEEANTHis R STLHOF, GloB)ifie
REBLGRHS LG, TEDH—HANDEG,
ACM/ICPC EEZ STL--vector
fi STL é9<vector>$ £ % 2L 7F vector (0 E 2 B#B4 %) , vector
BRIBGENVOFXEBLELY, T vector FGRUNMBRHT R
HEnk, TAOCEATEEENHL8MA), vector BL R BRGEH#,
vector TR B AT HAGREGH Z O,
vector e £ B Z @ HBlah ik, F-—TH5KBEBGRALEGHKRELEY, #=
THEBGHRIRBOLEY, e R T AERBITEG, s RTGE X =14
B, BEPDRKGIEE,
FOE#ENSTEPDOHELvector @EHEHF 256

, RSPl

)i
)
)i

node. first;
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vector<int> s;

EXL—fZéHvector g, BHHR int £ ¥ %2 ¥,

vector<int> s(n);

EX—44%4%n4 int 2 £69 vector %,

vector<int> s (first, last);

EL—f vector # %, #MbE KL first 4o last E L5 8 [first,
last) % E#én(t,

vector ¢4 K%<G % :

s[i]
bRUTHEFXGBOEEF6HLE,
s.front ()

AR FE N

s.back()

@@gi‘;‘a

s.push_back (x)
EABNDE X,

s.size()

@4 &,

s.empty ()

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

wutirt.

s.begin()
CREPELEAPRNBREXE,
s.end()

CRRPRLPENDT- T EABNERERS,
s.insert(it, x)
PREE it oL EBBAFLE val,
s.insert(it, n, x)
PREEKE it eHLEBEAD T x,
s.insert(it, first, last)
BHRKE first o last A6 2695 5 [first, last) BAPEEKE it
%oHhLEH S,
s.erase (it)
WEdEXB itmFlEeos £,
s.erase (first, last)
Wb KB first 4o last 526 24604 3) [first, last),
s.reserve (n)
BrRAGZE, 6L OZ2I9%Hnf o,
s.resize (n)
EEANGODEE, BLEALEBLRDNE, L RANBEYR(BREZH)F ),
BERKBBHEBY R LEHZE,
s.resize(n, val)
EEBHOER, BREGLEBLRME, 6 RANEZVR(FLZH3Fn),
BRHval hh ¥R EGHEZH,
s.clear()
WEEBIOFEHGLE,
s.swap (V)
#s5%—Fvector R v 4 Z %,
s.assign(first, last)
BHRIUR SR DEKE first 4o last 526 2404 3 [first, last),
[first, last) F&%_EH5 M PH— 8D,
248648, resize BGfoclear BG R AN ADH KA EBHOBHG, (2
AXF—EPEERGZOHLY,
B9, vector A Lo~ 2L BGiptt. Re%, TH—-THAE,
vector L ZEXTIHBHZOHhEBGERHG (>, <, >=, <=, ==,
PEX =X VY X200 F oM
ZRABF - 45WKB ATETEG-—0EE, BBAOELLEOAKSE,
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 % % =z STL--iterator & 4

iterator (U X B)BR A I HPOE 2P 2 G5 8, LEFTELLE,

iterator (U X B)NE FHBROFHEG BPLKY", €T v le

iterator (# X B)F G B — M LG,

STL% % F iterator (2 (X B) R _BWE L4, LRHEOY I T L M

1946 £ F iterator (B K B)HF LB H, 27 iterator (Z K 8B) 4k —

CRCE T 2+

® #tbéh, STLFH Y F ¥ iterator ($ & 8):

i)\iterator(@fkg), GCREBOBIERNDOOBY, TUEREBHG
@

& iterator (X B), 6B B SHUEGOHER+;

@ iterator (3 X %), ERKNPHGB, 4TV OEBHHT—E

(++p,p++) ;
R iterator (K B), GRKMNPHG, $TUOHOELLEE;
B E) iterator (A& B), B UTHEFXHNZREL S50,
vector €9 iterator (¢ X 8) 4 8 (444 iterator (2 X %) ;
% iterator (2 (X 8), 9L LML, HALFHG;
GRMSTLEBHH OO iterator (L &kE8) 3 4, 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 # £,
ﬁﬂ%ﬁ;xﬂm%ii%@ﬁhgi%%T—¢@i(ﬁmﬁwﬁzﬁﬁi
tr&cE),
# =4 iterator (3 X 2) MR GEDS- TRy 2R GEDBSIOG, R
FUEHEE, BYHE— TP B 1246 iterator (B K B),
BAB-—GARHIY) — L6HKep:
#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;

}
Gt k22946 copy $£ 8 STL % Z X — [t b, copy(s.begin(),
s.end(), ostream iterator<int>(cout, " ")) ;¢ &€ 8L H &
s.begin() Z s.end() (X4 s.end() )5 Z2OAMNEH DA L4
cout #, A" "G5 2 EGOMm, CHRBIE, COUGGRALFEHIB A
PO HGERLE S,
iterator (A X Z)R STL S B 22O " MEH", NFHAHSTL &
EHREBIEEBG iterator (L X B) A BOZBHTH, BHBAHHKWE
B iterator (2K B), A5 8% #%bE M STLREAG R E3H5,
ACM/ICPC BEZ STL--string
FRIBB5 PR BALOLROKE, FNGEREDSTHBOBFTHA
VAEAET506%, STLAGOBRET Z-HEPNLASHARGFHEOAL
% X: string, string £ & X £z $ £($<string>%®,
string 2 £ E T F G R — % 36 vector,vector L 9L 44BGHT
@M 3 string, Hs5h, string 2R L IHFHEGOKE. BEFHG,
TE2AF—T6 £608% 3
#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 %%, # —# M string G HZ &, FRSP
ReB2BHEFHIGTOIKBHE:

int m;

cin >> m; // P%aHER

string str; // PABAER L 40% S50 %

int leftpa = 0; // ®# % 4 BHAL U EHE K
for (int j=0; j<m; Jj++){
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 GHEABUH T GEL D YMHEBEZ SR, STL
HHE MR T 5@ stack () 6 queue (K 5)) HE B,
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Rk ebih, STL % € stack 4o queue T ® F vector. list ¥ %8, 4
Ge B BPHEHLL, AR LAMT £ FE A4 STL 6 stack 4o queue HE &
wh, PRATH-LEOGOERER,
1, stack
stack #1416 £ 652 L fi<stack>$# £GP,
stack e £ BE &ML K, ~ 2124 4%, ~[584Y, €252
£4¥BEW, GANEIZBLEYY, Kik®F B £ ¥ S deque,
£ stack NG HFHKedse T :
stack<int> sl;
stack<string> s2;
stack A ABEGH
A8, 4®: s.push(x);
$8, 40%): s.pop() ;14 &, $RBGREAMBARLE, §TEDHEL .
HEKE, 40: s.top()
R E, Le®: s.empty(), EHMZe), E@ true,
HOBPHLETHK, b®: s.size()
T®A B string o stack 56 # & 1064--Parencoding 4% 5 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, HWBKEELHS

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++) { // tH&M%Bs3
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& ¥ Z L fi<queue> s £ %,
5 stack #2 £ BWG, queue B2 S EF R B HLSEK, —[TR2EE
¥, ~1%B4%, 254 ¥B2 56, FBEERT R, RicDH deque £
QO
Z X queue AR P F 6 (X8540 F :
queue<int> ql;
queue<double> q2;
queue ¢ A KBGH:
A&, 4oB): g.push(x); ¥ x B PHKHMNGALE,
:ﬁk, s®: q.pop(); ReRMAR -T2 %, hE, § 72O %L L
e (8 o
HEORELE, s0%: gq.front(), W R PHEEAKNGL &,
HEOKARDLE, 408): q.back(), HBREREAKNGL £,
YR L, be®: g.empty (), T L), ED true,
GEOWMNPHLE M, oB): g.size()
3. priority queue
fi<queue>$ £G4 %, ZEZXLT F-FTHEHPOHELE
priority queue(6%#& %) , KL RN LERMNGOEN LI L LRI FTRE
BAKGNES LI, PRLBUNT 2 EHEE A LR (R HLEE L,
CTHEBAHERIAREC CHELWS ) o
priority queue 2Kz fHlahit, F—FTR2EL£¥, #=21%28
2%, $=2FBuiB3. RPEBIHIT 4B, Hic% B vector, K
“H 3% less, HIGHEEOM, Loden (dRAHEPLELK)
# X priority _queue # R 67 ¥ X22s0 F:
priority queue<int> ql;
priority queue< pair<int, int> > q2;
-2 E2RL%,
priority queue<int, vector<int>, greater<int> > q3; // &
L)% bk
priority_queue ¢ # A #(5 %5 queue f ®,

/] AECESLUEZEH

74 &% G@R priority queue of, RO AMH TR L@ EXLbEF 3 T,
L RBAAKKEY, DO EXLT B ECREBGHE, v 644 M STL 6 less
% Fdogreater E3—Mic H@E P less B3, OWIAGEEM, AHL E K,
HRBEXLQOGHUKER S, FRF M, CRABLIGH—M: FHRHEE
3G, AARMNEDB BT A Ex oy RAAHETB (P less £ 3, B9
x<y, #greater 3, WA x>y), ZRRHB, WxHeyH&, yH 2
Fxd, o2z, MByMGxHH, xB L EK,

ATHE, G 26070

#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 zéHHB 2 E tl fo £2 4N 4
}
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 =q.top(); q.pop();
cout <K t.x << " " KK t.y << " " K t.z << endl;
}
return 0; }
ERRH(EERLR 2 OB KAL) & K@) :
33
2 2
15

= 0o

4 4 3

BE-— 1Bz OMH MY DA 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 ('q.empty()) {

T t =q.top(); q.pop();
cout <K t.x << " " KK t.y << " " << t.z << endl;
}
return O;
}
HERARD:
4 4 3
1514
225
336

LRFNIER-FHIFHRELGEHRS:
bool operator < (const T &tl, const T &t2) {
return tl.z > t2.z; // %BzHMAEREE tl 4o t264K 4
}
WE-THIARAEL-BVRE[BIGRENOGHERER,
BOBR—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 1l: 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 69 % £ ($<map>% Z X T # 12 £ map e multimap, D55 =B %
Bz % % % pair<constKey, T>®% 2 #3434, 4 ¢ 6% % 4. const Key
BGHER, map P55 2 £ Key 432 558 # —49, multimap ®9 % 4%
g EGHKey @,
Ju#BmapAFGRdKey B2 $§02 84, CEZRORBLSEHT
B, T BB - Rey @£ EH%E—T24, QU F R4 F & 24 B Key
BEHRLEDEE

map it BEoflahkk, F—TRQGLY, #=1EL42%, £=
TRUKBF, FOLBDRBLEY, P BB LY $ L 2R 226G,
map HAABGH:

1, ZXmap &%, #se:

map<string, int> m;

2, omap P BALEH, H B FE, Glie:

m[key] = value;

[key] 25 & map RO % B HBG, seREmap PG LB BH key 2 £,

HWEDHALEDDGERPD, THBELHE-TREDSkey P2 £, GED
Bk, AT DB BGOmap d B v EDNRIBELZBE660L E00
&Rép >

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

59 b4 P insert FEBA L £, insert BG4 E® — 4 pair, %
map PRH5 Hkey WEGRGRE, # first BB BAL EHHLEEKE,
£ second % true; £map ¥ ZG S key W FHe o}, B first &
K@% &K%, second % false,

3. FHAA £, Wi

int i = m[key];

ZAEHR, THGUBNERGLEDNT BRI, THBBEH key 02 &
;:jo
map<string, int>::iterator it = m.find(key)
h%map'?ﬁfz‘)keyﬂlﬁia%ﬁ(ﬁoj find BGB E@ % ®#% L E2IHE
kB, Z, E@MOEEEF F map P end() (£ R vector # ik #4 begin
4o end&ﬁ) o

4, WELEH, Pie:

m.erase (key) ;

MWELkEkeyBENERGLEY, $EQRMBEHOL EOT#,
m.erase (it) ;

MEDERBitMlEO L5, §ERBOT—FTLETHEESB,

- ® 2650 KB

#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.
cout << "MyTestMap|[2]

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

N

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

it '= MyTestMap.end() ;

return 0;

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

%
= No.2
= No.2

After modification

After modification
No

No.
AA-0 R65 0 kaB:
#include <iostream>
#include <map>
using namespace std;
int main () {

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

// N4 X ® insert M 5 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 0;

}

ACM/ICPC % % = STL--algorithm
<algorithm>% #& 8 STL ¢ & £6H— /% £ 4,
%0
T @3 % $<algorithm>o o6 & # :
adjacent_find / binary_search / copy / copy_backward / count
/ count if / equal / equal range / £ill / £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 ; / upper_bound
bR AR~ TR IEGER, 2BE AP, 2R AFNIGE
%5’ @“4 @,

842 B 2—, for each &% &:

#include <iostream>

#include <vector>

#include <algorithm>

using namespace std;

int Visit(int v) // &5 % 3 b %
{

CE X ER R Y VY 381

cout <K v < " ";
return 1;
}
class MultInt // ZX&FH 3 %
{
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;
}
BHEGOHERARS:
01234567829

0246810 12 14 16 18

F%42/4 2 =, min_element/max _element, AL F B FHE)/HAG:
#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;

}
BHEOHERARD:
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>()); // #ZBAMA
Print (L) ;
return 0;

e
£

e R

© O O R

A %:
12 8
12 6
8 7 3

o ww
(S,
[N el
N9
H 00 o
o v u

F042h2®, copy L2 EOEMLE:
#include <vector>
#include <algorithm>
#include <iostream>
using namespace std;
int main()
{
/] %96 W& fo& 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;

/] BVlLGOBZ 2 EEHD V264G
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;

/] Gv2hipdsis, 85424503 5cE, RAGEXRSES5E
#
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;
}
BHOBERARD:
vl = (0 10 20 30 40 50 )
v2 = (036 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}
hHBFEE: KR /) $BREBOZAL)GKD, vector § 4 BEL6F
vector // T #£8 %% %%, AllocR£FABH—-T125€, —#EE
)21 7% 3
2HBG:
begin(), //REFT 2%, E@— 1 iterator
end(), //BAR (Be-—F2EGHT-—1GHZEMOtbH)
size(), //$#B#RAIHESR
clear(), //%%
empty (), //## vector RZ %%

[1 //@#&565 5, T/ foden—HBG
//#®: vector a; [//ZEXLTF -4 vector
/2B HOB%TUDalil b5 adPR i+ 1 2d! KBGO TH
— -1
push_back(), pop_back() //MARBAHHEE
insert() O(N) //#A2%, O(n)®HELA
erase() O(N) //#% %114, on)®¥EGA
TUDIFEROAITEZOZOERGHBR
Iterator it #¢):
int main() {

int n,i;

vectorvi; // W IFI EMEXL—FT%%, ® int vi[1000]; (2 vector
HE)R O PHIHED

vector ::iterator itr; //&F T 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: RN, BLPIBESL

% # push_front () 4o pop_front ()

BOWGR:) [/, BABMARAES

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

BGOHO R [/ $d%F), B EOFIHFHRI, — 3@, 3-% &
# # push(), pop(), front(), back()

HBFW: ok //GMiovector EX S, CHBIANMEFR
list

EX.-F IsH

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

push back(), pop_back() //MARBAZWELE
push_front(), pop_front()

insert() O(1l) //@A %@, S foMBéHELLEAHO(1)
erase () O(1)

sort() O(nlogn), X ® % %4 sort

[/ FX5B] 156G

hépfEew: 324# //Red-Black Tree, —#HFHH LA MAE#H

set // £ -/ Compare & #, ¥ ¥ F gsort & # € 9% | Compare & ¥,
GHUEHEHPERGLE S X

insert() O(logn)

erase() O(logn)

find() O(logn) A X #(E® a.end()

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

upper_bound() O(logn) ### -1 AF k2 &

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#€ 91§, double ¥ EEB R &
return a.x < b.x ? 1 0;

}i
int main() {
set st;

}M

AP FEH: pair BRGEEMN //map P 2€£R: o5 |

map //#2®$ pair RB—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) ###-FAF k2 &

equal range() O(logn) (¢ @ pair

[keyl & 8% O(logn) *** //QE /.. A4 7T, B21%R, 6B —-FTH,
boali] , (6 R iR int B, KA T LK HRB K int PHY F— % P
$3, omap R— TG EGPH, AU iTUREGE EH)

LisEEAE, BAHLIECHB

APEE: #
4z B
priority queue
BHBG:
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, €§HEHH7 77 19
5122442 %...22E Compare d ¥4 %5840 % 2495, RoBa
%3, BELLBHRT,

bool operator() (int a,int b)

{return a > b;}

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

//6 2 %3, fRoBa # B, “F 2 ERRT, CXPHOF

. 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, ¥ O L e B FHR)

Rt A6

1.4 % %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. AW MA (BE6 2% 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. HEHGMNE

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 ()R O(nlogn), BHKHR
0(n*2)) //qsort ¥ cmp LB EhH E 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
# % (middle-first) % & %4/ [first,middle)®, H41£EEX 2

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

e.qg.

int A[12] = {7, 2, 6, 11, 9, 3, 12, 10, 8, 4, 1, 5};
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) ;

[/ X B—N %8, TRFEDHAHH

bool is_sorted(first, last, cmp);

//IPGBRECIZHA

nth _element(first, nth, last, cmp);

//# [first,nth) % £ F £ % [nth,last), O(N)

e.g. input: 7, 2, 6, 11, 9, 3, 12, 10, 8, 4, 1, 5

nth_element (A,A+6,A+12) ;
Output: 52 61 4 37 8 9 10 11 12

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) ;

(i [first,last) & F & value, 4o R K Y(E® Ture, Z » (& @ False
zp#4%, £44 0(log(last-first))

v.s. bsearch() in C

Binary_search() & #J

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

//itr (@ £ F value R —f B (BREEAR)

itr lower_bound(first, last, value, cmp);

//itr %@ XD F valude W - TR (REBXR)

pair equal_range (first, last, value, cmp);

//8 %% 3F value 4934698 ® 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@kY kPO TH EHARL

random_shuffle(first, last, rand)

3 L4
#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 (LEF+ERL+RE%

/* 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 #l0 i RL@BL AL 2t 1177 226§~
% .5 1177 71 OH K

ABRPOEHRIFTEEYG, UXRBEBIBEHK 4O HFHENRL S~
THEEE, B—1

B#EDE-TFLHEROGHLEE G ABGKD y[] +

*/

#include<iostream>

#include<algorithm>

#include<cmath>

#include<iomanip>

using namespace std;

struct node

{

int st, ed, ¢c; //c : ERHMEEVEE, m: EHOMNE
double m;
}ST[802];

struct line
double x,yl,y2; //WF@bk, x: b XkBELH, yl y2: 6k &
GOTES5LBOHBIUEL
bool s;
HBHED
}Line[205] ;
double y[205],ty[205]; //yl] $#£53 s ke pk®; tyll: D4
£yl pkn

/ls =1 : b EZBEBGALZ, s = 0: 835

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 ERGBETH RS D Y[ RAFDIEGHTERE,
U BEMA
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 $ &%
EOUK%E R4
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){
/122884358t GRAY[1+POCE (LHHFBORFLE)
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;
ty[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];
/884 m ty[182 T4 ¢844, SOVFGRRGLEYEB Y]

cmp) ;

i < n; i++)
if(ty[i] '= tyl[i-1])
ylnum++] = ty[i];
build(l, 1, num); //Héet 3 $ 64D y[1962
F1ENE, VBRI ——HEHEE
area = 0;
for (i 0; i < n-1; i++){
// B EERRLAUSHEaMPHEE

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 // WG HBHED
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+BERL+#%)
/* 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%, B8 B [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) {
BREEWMGHNAE
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
AFRARSRBOHER
}a[10003];
bool cmp(line tl, line t2){ [/ HREMB G dk, FEM
/a0 %6902 9%

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++;
a[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].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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