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M Tarjan FIERFIEILLARL . FrLL Tarjan SChp BRI LR —RBAE. Er DI T dfs #1
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B | AT A B trick:
0 TR, (7R S MW R B I B . (MR WRAEE MU — R, T a—sE
TTEAEEI.)

#include<bits/stdc++.h>
using namespace std;
class TarjanSCC
{
private:
int n;
vector<vector<int> > e;
vector<int> dfn, low;
int dfncnt;
stack<int> st;
vector<bool> instack;
void dfs(int u)
{
if(dfnful) return;
low[u] = dfn[u] = ++dfncnt;
st.push(u);
instack[u] = 1;
for(auto v: el[ul)
{
if (tdfnlv])
{
dfs(v);
low[u] = min(low[ul, low[v]);




1.1 TARJAN Ho<EitHE

}
else if(instack[v])

{
low[u] = min(low[u], dfn[v]);

}
if(dfnful == lowl[ul)
{
++sc;
while(!st.empty() && st.top()!=u)
{
scc[st.top()] = sc;

instack[st.top()] = o;
st.pop();
}
assert(!st.empty() && st.top() == u);
scclst.top()] = sc;
instack[st.top()] = 90;
st.pop();
}
return;
}
int sc;
public:
vector<int> scc;
TarjanSCC(int _n)

{
n=_n;
e = vector<vector<int> >(n);
dfn = vector<int>(n);
low = vector<int>(n);
st = stack<int>();
instack = vector<bool>(n);
scc = vector<int>(n);
dfncnt = sc = 0;

}

void addEdge(int u, int v)

{

assert(u<n && v<n);

e[u].push_back(v);

return;
} // point id should strictly less than n
void get()
{

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

return;
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void solve()
{
int n, m;
cin>>n>>m;
TarjanSCC _graph(n+1);
for(int i=1; i<=m; i++)
{
int u, v;
cin>>u>>v;
_graph.addEdge(u, v);
}
_graph.get();
return;
}
int main()
{
ios::sync_with_stdio(0);
cin.tie(0@);
cout.tie(Q);
int T =1,
// cin>>T;
while(T--)
{
solve();
}
return 0;
}
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#include<bits/stdc++.h>

using namespace std;
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template<class T> class Dinic
{
private:

struct _Edge

{
int to;
T cap;
b
int n;

vector<_Edge> pool;
vector<vector<int> > g;
vector<int> cur, h;
bool bfs(int s, int t)

{
for(auto &i : h) i = -1;
h(s] = o;
queue<int> q;
a.push(s);
while(!q.empty())
{
int u = q.front(); q.popQ);
for(int i=0; i<(int)glul.size(); i++)
{
auto _to = pool[g[ul[il].to;
auto _cap = pool[glullil].cap;
if( _cap == @ || h[_to] !=-1 ) continue;
h[_to] = h[ul + 1;
if(_to == t) return true;
g.push(_to);
}
}
return false;
}
T dfs(int u, int t, T f)
{

if(u==t) return f;
auto r = f;
for(auto &i = curl[ul; i<(int)glul.size(); i++)
{
auto _to = pool[glullil].to;
auto _cap = pool[g[ulli]].cap;
if(h[_to] != h[ul + 1) continue;
auto a = dfs(_to, t, min(r, _cap));
pool[g[ul[il] .cap -= a;
pool[glul[i]*1] .cap += a;
r -= a;
if(r==0) break;
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}
return f-r;
3
public:
Dinic(int _n)
{
n=_n;
cur.resize(n);
h.resize(n);
g.resize(n);
3
void addEdge(int u, int v, T ¢ = numeric_limits<T>::max())
{
glul.push_back(pool.size());
pool.push_back({v, c});
glv].push_back(pool.size());
pool.push_back({u, 03});
return;
3
T flow(int s, int t)
{
T ans = 0,
while(bfs(s, t))
{
for(auto &i : cur) i = 0;
ans += dfs(s, t, numeric_limits<T>::max());
}
return ans;
3
b

void solve()

{

int n, m, k;
cin>>n>>m>>k;
vector<int> p(m), invid(m);

vector<pair<int, int> > pp(m);

for(int i=0; i<m; i++) cin>>p[il, ppl[il = {pl[il, i};

sort(pp.begin(), pp.end());
sort(p.begin(), p.end());
for(int i=0; i<m; i++) invid[pp[i].second] = i;
vector<int> s[n];
for(int i=@; i<n; i++)
{
s[i] = vector<int>(m);
for(int j=0; j<m; j++)
{
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cin>>s[i][invid[j]1];
b

Dinic<long long> d(n*m + 1 + 1);

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

{
d.addEdge (@, i*m+0+1, s[i][0@]);
for(int j=0; j<m-1; j++)
{
// ixm+j+1 [i,3]
d.addEdge (i*m+j+1, i*m+ j+1 +1, s[i1[j+11);
}
d.addEdge (i*m+(m-1)+1, n*m+1);
}
for(int i=1; i<=k; i++)
{
int x, y, dis;
cin>>x>>y>>dis;
X== ’
y 3
if(x==y) continue;
for(int j=0, r=0; j<m; j++)
{
while(r<m && p[r] - p[j] <= dis) r++;
if(r>=m) break;
d.addEdge(x*m+ (r-1) +1, y*m+ j +1);
d.addEdge(y*m+ (r-1) +1, x*m+ j +1);
}
}
cout<<d.flow(@, nxm+1)<<"\n";
return;
}
int main()
{

ios::sync_with_stdio(0);
cin.tie(@), cout.tie(0);

int T,
cin>>T;
while(T--)
{

solve();

return 0;
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#include<bits/stdc++.h>
using namespace std;
template<class T> class mcmf
{
private:

const T INF = numeric_limits<T>::max();

struct _edge

{
int to, cap;
T cost;

¥

int n;

vector<_edge> e;

vector<vector<int> > g;

int src, sink;

vector<T> h;

vector<T> dis;

vector<pair<int, int> > prev;

bool Dij()

{
dis = vector<T>(n, INF);
dis[src] = 0;
priority_queue<pair<T, int> > q;
g.push({-dis[src], src});
while(!q.empty())

{
auto frt = q.top();
q.pop();
if(frt.first != -dis[frt.second]) continue;

int u = frt.second;
for(int i=0; i<(int)glul.size(); i++)
{
auto edge = e[g[ullil]l;
if(edge.cap > @ && dis[edge.to] > dis[u] + h[u] + edge.cost - h[edge.tol])
{
dis[edge.to] = dis[u] + h[u] + edge.cost - h[edge.to];
prevledge.to]l = {u, glullil};
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q.push({-dis[edge.to], edge.to});

}
}
}
return dis[sink] < INF;
}
void spfa()
{
queue<int> q;
vector<int> vis(n, 0);
h[src] = 0;
vis[src] = 1;
g.push(src);
while(!q.empty())
{
int u = q.front();
a.pop();
vis[u] = 0;
for(int i=0; i<(int)glul.size(); i++)
{
auto edge = el[glullil];
if( edge.cap > @ && h[edge.to] > h[u] + edge.cost)
{
h[edge.to] = h[u] + edge.cost;
if( !vis[edge.to] )
{
vis[edge.to] = 1;
g.push(edge.to);
}
}
}
}
return;
}
public:
memf (int _n, int _src, int _sink)
{
n=_n;
src = _src;
sink = _sink;
g = vector<vector<int> >(n);
return;
}
void addEdge(int u, int v, int f, T c)
{

glul.push_back( e.size() );
e.push_back({v, f, c});
glv].push_back( e.size() );
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e.push_back({u, 0, -c});
return;
}
pair<int, T> get()
{
prev = vector<pair<int, int> >(n);
int maxf = 0;
T minc = 0;
h = vector<T>(n, INF);
spfa();
while( Dij(Q) )
{
int flow = numeric_limits<int>::max();
for(int i=0@; i<n; i++) if(dis[i] < INF) h[i] += dis[i];
for(int v = sink; v != src; v = prev[v].first )
{
flow = min(flow, e[prev[v].second].cap);
}
for(int v = sink; v != src; v = prev[v].first )
{
e[prev[v].second].cap -= flow;
e[prev[v].second"1].cap += flow;
}
maxf += flow;
minc += h[sink] * flow;
}
return {maxf, minc};
}
};
void solve()
{
int n, m, s, t;
cin>>n>>m>>s>>t;
s--; t--;
auto _graph = memf<int>(n, s, t);
while(m--)
{
int u, v, w, c;
cin>>u>>v>>w>>c;
u--;
V== ’

_graph.addEdge(u, v, w, c);

}

auto ans = _graph.get();

cout<<ans.first << "_" << ans.second<<”\n";
return;
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int main()

{

ios::sync_with_stdio(0);
cin.tie(0);
cout.tie(0);
int T =1,
// cin>>T;
while(T--)
{
solve();

3

return 0;
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(1) EAEXG KRG, BT R %Elﬂﬁ R T — T, REREmGHRPEE RS0 R IF
AR, WIAKE—FER, AL EEEMATLIE 2 T . for example, H W% w(i, j) 7] 628 B 4 %
w'(i,7) = dpli — 1]+ w(i,j), SRM dpli — 1] X—TR 5705 mA K, B A2 50 2 WA AN G XA 21
B EHMBRE N(J — i+ 1) A CIBRR A i A 2 25

(i) B —AANETG, ATERB i <i+1 < j < j+1forj=jo,j0+ 1 HENAEAER —
i <i+1<j<j+2WENLBAER, FER LAy & A o B BART DURGIEW] 22 b A 22 1 50 0 A
FZ 1 HENL.

(iif) X F B RS TNERE £, w(i,g) = f(5 — ), TEBRIRTRZIX ARG ST L
KIMTIAEREVLAX T a < b < ¢ < d at the same time a + d = b+ ¢, which actually represent the length
of the 4 mentioned intervals, we have f(b) + f(c¢) < f(a) + f(d). FYI, there’s a special interpretation on
"intersect < include”, which is "equal < different” . IXFERFIIEHSIHZEB £(b) — f(a) < f(d) — f(c), %A
Mb—a=d—c MNMHZZEGWH fa+A)— fla) < fle+A) = fle)o RJLFHR FPERKE Lo

(iv) SRR PEiiL dp %241 — Exber’s Blog EREFITRICIY R (EERERAIEH), Wi
w(l,r) WX S PR EMYATEATEL, f(z) AFNMEE, 0.

o flw(l,r)) RIS
o W f(x) PIFHE BREAMTRIT—BD, W fw(l,r) EH LK 6

(v) A — L, AE7% & ML A AT RS 5N, A% X T =AMXE (1, 1], (T2, 7], [r1, 72
Iy AR R, IXRAREGIE ] S W — . H e

JF(s1+s2) + f(s2+s3) < f(s1+ 82+ 83) + f(s2)
HHFIXE R dp, WFRIAEIT k 4005 HE MR REH T k2 .
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2.1.2 WihEAFEAMLL DP

FAZhiz

2157. [POI2011 R1] &%l Lightning Conductor - # H - LibreOJ
KGR, TR AR DR E N T YA f . X P A FE IR —, $mE—d, R
(E HRCSEAN BV AT o RSEAR A AR R T T B 4 1)

o VAAERIGMEL < B8
o ST BRI R ME

RIS HE sqrt AHRERIEAREIE, RZWSBIR —ve BT OYE CEUAniA <8 PO B — R
FUEEN 0 1)

#include<bits/stdc++.h>
using namespace std;
const int N = 1e6 + 5;
int n, a[N], ans[NJ];
int ceilsq[N1;

double f(int i, int j)

{
return a[j] -ali] + -sqrt(j-i);
}
void work()
{

deque<pair<int, pair<int, int> > > q;
for(int i=1; i<=n; i++)
{
if(!q.empty() && g.front().second.second < i ) qg.pop_front();
if(!q.empty() ) q.front().second.first = i;
while( !q.empty() &&
f(i, g.back().second.first) <= f(q.back().first, g.back().second.first) )
q.pop_back();
if(q.empty()) q.push_back({i, {i, n}});
else if( f(i, n) < f(qg.back().first, n) )
{
int 1 = g.back().second.first, r = n, ans = n;
while(1l<=r)

{
int mid = (1+r)/2;
if( f(i, mid) < f(qg.back().first, mid) )
{
ans = mid;
r = mid-1;
}
else 1 = mid+1;
}

g.back().second.second = ans-1;
q.push_back({i, {ans, n}});
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}
ans[i] = min(ans[i], (int)floor(f( g.front().first, i)) );
}
return;
}
void solve()
{
cin>>n;
for(int i=1; i<=n; i++) cin>>ali], ans[i] = 0;
work();
reverse(a+l, atn+1);
reverse(ans+1, ans+n+1);
work();
reverse(ans+1, ans+n+1);
reverse(a+1l, atn+1);
for(int i=1; i<=n; i++) cout<< (-ans[i]) <<"\n";

return;

int main()

ios::sync_with_stdio(0);
cin.tie(0);
cout.tie(0);
int now = 0;
for(int i=0; i<N; i++)
{
ceilsq[i] = now;
if( nowxnow == i) nowt+;
}
int T =1;
// cin>>T,;
while(T--)
{
solve();

3

return 0;
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#include<bits/stdc++.h>

using namespace std;

using 11 = long long;

const int N = 1e5 + 5;
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int n, k, alNJ;

struct VAL
{
int lnow, rnow;
int cnt[N];
11 ans;
VAL(Q)
{
lnow = 1, rnow = 0;
ans = 0;

memset(cnt, @, sizeof 0);

3
11 work(int 1, int r)
{
while(1l < lnow)
{
lnow--;
ans += cntl[al[lnow]];
cntlallnow]]++;
}
while(1l > lnow)
{
cntlfallnow]]--;
ans -= cntl[allnow]];
lnow++;
}
while(rnow < r)
{
rnow++;
ans += cntlalrnow]];
cntlalrnow]]++;
}
while(rnow > r)
{
cntlalrnow]]--;
ans -= cntlalrnow]];
rnow--;
}
return ans;
3
} val;

11 dp[N], nwdp[NJ;

int cnt[N];

void divide_solve(int 1, int r, int pl, int pr)
{

if(1>r) return;

17
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int mid = (1+r)/2;
int pmid = pl;

11 tmpmid = val.work(pl, mid);

for(int i=pl; i<=min(mid, pr); i++)

{
if( dp[i-1] + val.work(i, mid) < dp[pmid-1] + tmpmid)
{
pmid = i;
tmpmid = val.work(i, mid);
}
}

nwdp[mid] = dp[pmid-1] + tmpmid;

divide_solve(l, mid-1, pl, pmid);

divide_solve(mid+1, r, pmid, pr);

return;
}
void solve()
{
cin >> n > k;
for(int i=1; i<=n; i++) cin >> al[il;
for(int i=1; i<=n; i++)
{
dpli] = dp[i-1] + cntlalill;
cntlfalil] ++;
}
// for(int i=1; i<=n; i++) cout << dp[i] << " ";
// cout << "\n";
k=-;
while(k--)
{
divide_solve(1, n, 1, n);
for(int i=1; i<=n; i++) dpl[i] = nwdp[il];
}
cout << dp[n] << "\n";
return;
}
int main()
{

ios::sync_with_stdio(0);
cin.tie(@), cout.tie(0);
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// freopen("1.in", "r", stdin);
int T=1;
// cin>>T;

while(T--) solve();

return 0;

2.1.3 T WQS 47
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KFERE, % g, RIBET o FOLNERD. B4 f(2) = g, — Ao BREX x 2 HIARAERZE A
FRESTARN G AU, B4 g, — o B/IMEEAT A7 RN ? XEM TIRETA A B E N, R
mst. XAH A XE?

& (need — 1, gneea—1) F (need, gneea)s 24 N WIFEET XIS SIORIRI, WRAEA FobE, IFH R
/MBI AT PLIC @ K, IR I g st 2 BB S T RIS AME A MER) © st CASR IR > need (1352 [F] 3
AR EEO

YN RTIEWA SRR, < need BB HERT58T > need 5 AR

YN RTIEASHIREZR, < need W HERT55T > need M5 AR

Fr LA =43 IXANME DY, 815 p = max{pos : f(pos) = min,{f(z)}} ST > need &5, 4 LHRdE LW
BAFIF f(need) = f(p)-

#include<bits/stdc++.h>
using namespace std;

const int N = 1e5 + 5;

int fa[N];
int father(int x)
{
if(fa[x] == x) return x;

return fa[x] = father(falx]);

}
void merge(int x, int y)
{
x = father(x);
y = father(y);
falx] = y;
}

vector< pair<pair<int, int>, pair<int, int> > > e;
int V, E, need, val;

bool check(int d)

{
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for(int i=1; i<=V; i++) fali] = i;

vector< pair<pair<int, int>, pair<int, int> > > tmpe = e;

for(int i=1; i<=E; i++) if(tmpe[i].first.second == @) tmpe[i].first.first += d;
sort(tmpe.begin()+1, tmpe.end());

int cnt = ©Q;

val = 0;
for(int i=1; i<=E; i++)
{
int s = tmpe[i].second.first,

t = tmpe[i].second.second,
c = tmpel[i].first.first,

col = tmpel[i].first.second;
if(father(s) == father(t)) continue;

if(col==0) cnt++;

val += c;
merge(s, t);
}
return cnt >= need;
}
void solve()
{

cin>>V>>E>>need;

e = vector< pair<pair<int, int>, pair<int, int> > >(E+1);

for(int i=1; i<=E; i++)

{
cin>>e[i].second.first>>e[i].second.second>>e[i].first.first>>e[i].first.second;
e[i].second.first++;
e[i].second.second++;

}

int 1 = -100, r = 100, ans = 666;

while(l<=r)

{
int mid = (1+r)/2;
if(check(mid))

{
ans = mid;
1 = mid+1;
}
else r = mid-1;
}
check(ans);
cout<< val - need*ans <<"\n";
return;
}
int main()
{

ios::sync_with_stdio(0);
cin.tie(0);

%2E  RAEAR
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cout.tie(0);
int T =1,
// cin>>T;
while(T--)
{

solve();

3

return 0;

BRE
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XFFPLUET A B R, ERITEBOE AR SRR IR A . BB TR, A 2 BIREER B AR IR
B ox Mo — 1R RUITIRE A ELERIARLR s X T T AENE? REIE (2,y) 5 (x - 1,y) 5 (x,y — 1) MEHIY]
SIS ? SRIMXANYIF IR LR E S (v — 1,y — 1) MIRR. A4, 1E—4ERIRHMETRA TE 2 1 L 28 1)
PR BRI MZXMFHEIEA R BRI .

XRFEGN—DAKE G EGBHIHE L (Legendre ZH) : X T LMK f(x), £

g(k) := max {f(z) — k(z —a)}

WFER g(k) & T rMEE, H/MEE k= f'(a) B GBS NECESEOE X, TR — AN XA, i
B [f@+1) = fl@), f(@) — f(z — 1)) PR k) BE, B f(a)e

EANEAEREUZ, T fixed B k, 7£ EMRRIARF S ZMIXNRIZENEL, L3 2 =a NE
o, BURKI . ks BRI R, XA RN B S s EIRE & B2 s vl s

REEAN BRI G RS (a, f(a) B, XPMRREASWBI TR f(a). FTART k2 Fi
We? RUONBEE YIS o, dk e EXANEE B 2ok A

TR AR AL AT DAY . A TS (X B R RN — 4N E R ORI RO A KR 1)) B
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#include<bits/stdc++.h>

using namespace std;
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const int N = 5e3 + 5;

int n, alN], b, k_1, k_2;

long long dp(long long lbdl, long long 1lbd2)
{

long long res = 0;

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

{
long long nw = res + a[il;
nw = min(nw, res + (alil+1)/2 - lbd1);
nw = min(nw, res + max(alil-b, @) - 1bd2);
nw =
res = nw;
}

return res + lbdl * k_1 + lbd2 * k_2;

long long check(long long lbd1)

{
long long 1 = -2e9, r = @, ans = -1el18;
while(1l<=r)
{
long long mid = (1+r)/2;
long long res = dp(lbdl, mid), _res =
ans = max(ans, max(res, _res));
if(res <= _res) 1 = mid+2;
else r = mid-1;
}
return ans;
}

void solve()

{
cin>>n>>b>>k_1>>k_2;

for(int i=1; i<=n; i++) cin>>alil;

long long 1 = -2e9, r = 0, ans = -1e18;
while(l<=r)

dp(lbd1, mid+1);

{
long long mid = (1+r)/2;
long long res = check(mid), _res = check(mid+1);
ans = max(ans, max(res, _res));
if(res <= _res) 1 = mid+2;
else r = mid-1;
}

cout<<ans<<"\n";

%2E  RAEAR

min(nw, res + min( (max(alil-b, @)+1)/2, max((a[il+1)/2-b, @) ) - 1lbdl - 1lbd2);
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return;

*/

int main()

{
ios::sync_with_stdio(0);
cin.tie(@); cout.tie(0);

int T =1,
cin>>T;
while(T--) solve();

return 0;

*/
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#include<bits/stdc++.h>

using namespace std;

const int N = 2e5 + 5;

int n, m;

int a[N];

long double pre[N];

int cnt[N];

long double dp[NJ;

long double w(int i, int j, long double lamb)

{
return dp[i-1] + sqrtl( ( pre[j]l - pre[i-1]1 )*(j-i+1) ) + lamb;
}
bool check(long double lamb)
{
deque<pair<int, pair<int, int> > > q;
dp[o] = o;
cnt[0] = 0;
for(int i=1; i<=n; it++)
{
if(!qg.empty() && g.front().second.second < i) qg.pop_front();
if(!q.empty() &% g.front().second.first < i) q.front().second.first = i;
while(!q.empty() &&
w(i, g.back().second.first, lamb)
<= w(q.back().first, q.back().second.first, lamb) ) q.pop_back();
if(qg.empty()) q.push_back({i, {i, n}});
else if( w(i, n, lamb) < w(g.back().first, n, lamb) )
{
int 1 = g.back().second.first, r = n, ans = n;
while(1l<=r)
{
int mid = (1+r)/2;
if( w(i, mid, lamb) < w(qg.back().first, mid, lamb) )
{
ans = mid;
r = mid-1;
}
else 1 = mid+1;
}
q.back().second.second = ans-1;
g.push_back({i, {ans, n}});
}
dplil = w(qg.front().first, i, lamb);
cnt[i] = cntlqg.front().first-1] +1;
}
return cnt[n] <= m;
}

void solve()
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{
cin>>n>>m;
for(int i=1; i<=n; i++) cin>>alil;
sort(a+l, a+n+l);
for(int i=1; i<=n; i++) pre[i] = pre[i-1] + al[il;
long double 1 = 0, r = 1el4;
for(int itr = Q; itr < 200; itr++)
{
long double mid = (1+r)/2;
if( check(mid) )
{
r = mid;
}
else 1 = mid;
}
check(r);
cout<<dp[n]-m*r<<"\n";
return;
}
int main()
{
ios::sync_with_stdio(0);
cin.tie(0);
cout.tie(0);
cout<<fixed<<setprecision(15);
int T =1,
// cin>>T;
while(T--)
{
solve();
}
return 0;
}
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#include<bits/stdc++.h>

using namespace std;

class LiChaoTree
{
private:

const double eps = 1e-9;

int cmp(double x, double y)

{
if(x -y > eps) return 1;
if(y - x > eps) return -1;
return 0;

}

int RANGE;

struct Line

{
double k, b;

I

vector<Line> line;
vector<int> lazytag;

double calc(int id, int x)

{
return line[id].b + line[id].k * x;
}
void upd(int root, int cl, int cr, int u)
{
int &v = lazytagl[rootl];
if(v == -1)
{
vV = u;
return;
}
int mid = (cl + cr) >> 1;
int bmid = cmp(calc(u, mid), calc(v, mid));
if( bmid == 1 || (!bmid & u < v) ) swap(u, V);
int bl = cmp(calc(u, cl), calc(v, cl));
if(bl == 1 || (bl==0 && u < v)) upd(root<<l, cl, mid, u);
int br = cmp(calc(u, cr), calc(v, cr));
if(br == 1 || (br==0 && u < v)) upd(root<<1|1, mid+1, cr, u);
return;
}
void update(int root, int cl, int cr, int 1, int r, int u)
{

if(1 <= cl && cr <=r)
{
upd(root, cl, cr, u);

return;
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}
int mid = (cl + cr)>>1;
if( 1 <= mid) update(root<<1, cl, mid, 1, r, u);
if( mid+1 <= r) update(root<<1|1, mid+1, cr, 1, r, u);
return;
}
using pdi = pair<double, int>;

pdi pmax(pdi x, pdi y)

{
if( cmp(x.first, y.first) == 1 ) return x;
if( cmp(x.first, y.first) == -1 ) return y;
return x.second < y.second ? x : y;
}
public:
LiChaoTree(int _RANGE)
{
RANGE = _RANGE;
lazytag = vector<int>(RANGE * 4 + 5, -1);
return;
}
pdi query(int root, int 1, int r, int x)
{
if(r < x || x < 1) return {0, 0}; // {-inf, id}
int mid = (1+r)>>1;
pdi res = {0, 0};
if(lazytagl[root] != -1) res = {calc(lazytagl[root], x), lazytagl[root]};
if( 1==r ) return res;
return pmax(res, pmax(query(root<<i, 1, mid, x), query(root<<1|1, mid+1, r, x)) );
}
void add(int x_0, int y_@, int x_1, int y_1)
{
Line tmp;
if(x_@ == x_1) tmp.k = @, tmp.b = max(y_0, y_1); // only serve this problem
else tmp.k = 1.0 x (y_1 - y_0) / (x_1 - x_0), tmp.b =y 0 - tmp.k * x_0;
int id = line.size();
line.push_back(tmp);
update(1, 1, RANGE, x_0, x_1, id);
return;
}

Y
// only serve the problem https://www.luogu.com.cn/problem/P4097
const int MOD1 = 39989; // also serve as the range of x
const int MOD2 = 1000’000’000;
void solve()
{
LiChaoTree lichao(MOD1);

int q;

27
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cin>>q;
lichao.add(1, @, MOD1, @); // only serve this problem
for(int lastans = @; g--; )

{
int op;
cin>>op;
if(op==0)
{
int x;
cin>>x;
x = (x + lastans -1 + MOD1) % MOD1 + 1;
cout<< (lastans = lichao.query(1, 1, MOD1, x).second) << "\n";
}
else if(op==1)
{
int x_0, y_0, x_1, y_1;
cin>>x_0>>y_0>>x_1>>y_1;
X_0 = (x_0 + lastans -1 + MOD1) % MOD1 + 1;
y_0 = (y_0 + lastans -1 + MOD2) % MOD2 + 1;
x_1 = (x_1 + lastans -1 + MOD1) % MOD1 + 1;
y_1 = (y_1 + lastans -1 + MOD2) % MOD2 + 1;
if(x_0 > x_1) swap(x_0, x_1), swap(y_0, y_1);
lichao.add(x_0, y_0, x_1, y_1);
}
}
return;
}
int main()
{
ios::sync_with_stdio(0);
cin.tie(@); cout.tie(Q);
int T =1,
// cin>>T;
while(T--)
{
solve();
}
return 0;
}
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#include<bits/stdc++.h>

using namespace std;

using 11 = long long;

class LiChaoTree // get min on [0, 1e9]
{
private:

static const int inf = 1e9, M = 2e5;

class line
{
public:

11 k, b;

line(1l kk = @, 11 bb = @) { k = kk, b = bb; }
11 get(1l x) { return x * k + b; }
3
11 inter(line aa, line bb)
{
return (bb.b - aa.b) / (aa.k - bb.k);
} // we only need the integer part, and (aa.k - bb.k) won’t be @ when we use it
vector<pair<int, int> > ch;
vector<line> seg;
// only 1 new node for 1 add operation, so the memory is N instead of N log V
int tot = @; // avoid using .size() then .push_back(), because here we are using & for a vector object
// when .push_back(), the still using & for the object may be invalid
void _add(int &id, int L, int R, line now)

{
if(!id) return id = ++tot, seg[id] = now, void();
int mid = (L+R) >> 1;
11 La = seg[id].get(L), Ra = segl[id].get(R), Lb = now.get(L), Rb = now.get(R);
if(La <= Lb && Ra <= Rb) return;
if(La >= Lb & Ra >= Rb) return seg[id] = now, void();
11 it = inter(seg[id], now);
if(La <= Lb)
{
if(it<=mid) _add(ch[id].first, L, mid, segl[id]), seg[id] = now;
else _add(ch[id].second, mid + 1, R, now);
}
else
{
if(it <= mid) _add(ch[id].first, L, mid, now);
else _add(ch[id].second, mid + 1, R, segl[id]), seg[id] = now;
}
}
11 _gry(int id, int L, int R, int x)
{

if(lid) return (11)infx*inf;
int mid = (L+R) >> 1;
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if(x <= mid) return min(seglid].get(x), _qgry(ch[id].first, L, mid, x));
else return min(seglid].get(x), _gry(ch[id].second, mid + 1, R, x));
}
public:
int rt = 9;
void add(line now) { return _add(rt, @, inf, now), void(); }
11 gry(int x) { return _gry(rt, @, inf, x); }
LiChaoTree(int _M = M) { seg = vector<line>(_M+5); ch = vector<pair<int, int> >(_M+5); }
35
const int N = 1e6 + 5;
int n;
long long a[N], dp[N], best_k_for_fixed_j[N];
void solve()
{
cin>>n;
for(int i=1; i<=n; i++) cin>>alil;
LiChaoTree lc_for_k(n), lc_for_dp(n);
for(int i=1; i<=n; i++)
{
// for(int k=0; k<i; k++)
/7 A
// if(k==0) best_k_for_fixed_j[i] = - a[i] * k - k + dp[k];
// else best_k_for_fixed_j[i] = min(best_k_for_fixed_j[i], - a[il * k - k + dp[k]);
// %
lc_for_k.add({-(i-1), -(i-1) + dp[i-113});
best_k_for_fixed_j[i] = lc_for_k.qry(alil);
// dp[i] = dp[i-1] + a[il;
// for(int j = 1; j<=i; j++) dpl[i] = min(dpl[il, (i-j) + al[jl*i + (i-1) + best_k_for_fixed_j[j] );
lc_for_dp.add({ 1+al[il+1, -i-T1+best_k_for_fixed_j[i] });
dpl[i] = lc_for_dp.qry(i);
cout<<dp[il<<"_";
}
cout<<”"\n";
// cout<<dp[n]<<"\n";

return;
int main()

ios::sync_with_stdio(0);
cin.tie(@); cout.tie(0);
int T =1,

cin>>T;

while(T--) solve();

return 0;
/*

*/
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#include<bits/stdc++.h>

using namespace std;

using 11 = long long;

class LiChaoTree // get min on [0, 1e9]

{
private:
class line
{
public:
11 k, b;

line(1l kk = @, 11 bb = @) { k = kk, b = bb; }
11 get(1l x) { return x * k + b; }

¥

static const int inf = 1e9;

static vector<pair<int, int> > ch;

static vector<line> seg;

static int tot;

11 inter(line aa, line bb)
{
return (bb.b - aa.b) / (aa.k - bb.k);
} // we only need the integer part, and (aa.k - bb.k) won’t be @ when we use it
void _add(int &id, int L, int R, line now)
{
if(!'id) return id = ++tot, seglid] = now, void();
int mid = (L+R) >> 1;
11 La = seg[id].get(L), Ra = seg[id].get(R), Lb = now.get(L), Rb = now.get(R);
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if(La <= Lb && Ra <= Rb) return;
if(La >= Lb & Ra >= Rb) return seg[id] = now, void();
11 it = inter(segl[id], now);
if(La <= Lb)
{
if(it<=mid) _add(ch[id].first, L, mid, segl[id]), seg[id] = now;

else _add(ch[id].second, mid + 1, R, now);

}
else
{
if(it <= mid) _add(ch[id].first, L, mid, now);
else _add(ch[id].second, mid + 1, R, segl[id]), seg[id] = now;
}
}
11 _gry(int id, int L, int R, int x)
{
if(!lid) return (11)infxinf;
int mid = (L+R) >> 1;
if(x <= mid) return min(seglid].get(x), _qgry(ch[id].first, L, mid, x));
else return min(seglid].get(x), _gry(ch[id].second, mid + 1, R, x));
}
public:
int rt = 9;

void add(line now) { return _add(rt, @, inf, now), void(); }
11 gry(int x) { return _qry(rt, @, inf, x); }
};
const int N = 2e5 + 5;
vector<pair<int, int> > LiChaoTree::ch = vector<pair<int, int> >(N);
vector<LiChaoTree::line> LiChaoTree::seg = vector<line>(N);
int LiChaoTree::tot = 0;

11 BINI, CINI;

void solve()

{
int n, m;
cin>>n>>m;
for(int i=1; i<=n; i++) cin >> B[i];
sort(B+1, B+n+1);
LiChaoTree 1lc;
for(int i=1; i<=n; i++) lc.add({ - (n+1-i), - B[i] * (n+1-i) }); // use - to solve max
for(int i=1; i<=m; i++)
{
cin >> C[il];
cout<< -lc.gry(C[i]) << "_";
}
return;
}

int main()
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ios::sync_with_stdio(0);
cin.tie(@); cout.tie(@);
int T =1,

// cin>>T,

while(T--) solve();

return 0;
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#include<bits/stdc++.h>

using namespace std;

const double eps = 1e-9;

pair<double, double> getCircle(pair<double, double> p1, pair<double, double> p2, pair<double, double> p3) {

double A = p2.first - pl.first;

double B = p2.second - pl.second;

double C = p3.first - pl.first;

double D = p3.second - pl.second;

double E = A x (pl1.first + p2.first) + B x (pl.second + p2.second);

double F = C * (p1.first + p3.first) + D x (pl.second + p3.second);

double det =2 x (A xD - B x C);
if (abs(det) < eps)
{

return {0, 0};
}
double centerX = (D x E - B x F) / det;
double centerY = (A x F - C x E) / det;

return {centerX, centerY};

}
void solve()
{
int n;
cin>>n;

vector<pair<double, double> > p(n);

for(int i=0; i<n; i++) cin>>p[i].first>>p[i].second;
random_shuffle(p.begin(), p.end());

auto dis = [&](pair<double, double> x, pair<double, double> y)

{
return sqrt( pow(x.first - y.first, 2) + pow(x.second - y.second, 2) );
¥
pair<double, double> 0 = p[0];
double R = 0;

34
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for(int i=1; i<n; i++)

{
if(dis(plil, 0) > R + eps)
{
0 = p[il, R = 0;
for(int j=0; j<i; j++)
{
if(dis(p[j], 0) > R + eps)
{
0.first = (p[i].first + p[jl.first)/2;
0.second = (p[i].second + p[j].second)/2;
R = dis(p[jl, 0);
for(int k=0; k<j; k++)
{
if(dis(plk], 0) > R + eps)
{
0 = getCircle(plil, p[jl, pCkl);
R = dis(pLkl, 0);
}
}
}
}
}
}
cout<<R<<"\n"<<0.first<<" _"<<0.second<<"\n";
return;
main()

ios::sync_with_stdio(0);
cin.tie(0@);
cout.tie(Q);
cout<<fixed<<setprecision(10);
int T =1,
// cin>>T;
while(T--)
{

solve();
}

return 0;
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#include<bits/stdc++.h>
using namespace std;
using 11 = long long;
const int N = 5e5 + 5;
const double EPS = le-7;

double a, b, c, d;
double f(double x)

{
return (c*x+d) / (a*xt+b);
}
double simpson(double 1, double r)
{
double mid = (1+r)/2;
return (r-1) * (f(1) + 4 x f(mid) + f(r)) /6;
}
double asr(double 1, double r, double ans, double eps, int step)
{
double mid = (1+r)/2;
double fl = simpson(l, mid), fr = simpson(mid, r);
if( abs(fl + fr - ans) <= 15 x eps && step < 0 )
{
return fl1 + fr + (f1 + fr - ans) / 15;
}
return asr(l, mid, fl, eps/2, step-1) + asr(mid, r, fr, eps/2, step-1) ;
}
double calc(double 1, double r)
{
return asr(l, r, simpson(l, r), EPS, 12);
}

void solve()

{
int L, R;
cin>>a>>b>>c>>d>>L>>R;
cout<<fixed<<setprecision(6)<<calc(L, R)<<"\n";
return;

}

int main()

{

ios::sync_with_stdio(0);
cin.tie(@), cout.tie(0@);

int T=1;
// cin>>T;
while(T--) solve();
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return 0;
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#include<bits/stdc++.h>
using namespace std;
class FindPrimitiveRoot
{
private:
int P;
long long power_mod_P(long long x, int idx)
{
long long res = 1;
for(long long now = x; idx>@; now = now*now%P, idx>>=1)
{
if(idx & 1) res = resxnow%P;
}
return res;
}
public:
FindPrimitiveRoot(int _P)
{
P = _P;
return;

}
int work()
{
if(P==2) return 1;
vector<int> d;
for(int i=1; ixi<=(P-1); i++)
{
if( (P-1)%i !=0 ) continue;
d.push_back(i);
if(i!=1 && i*i!=(P-1) ) d.push_back( (P-1)/i );
} // the possible choices to be period must be the divisor of (P-1)
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for(int i=2; i<P; i++)
{
bool flag = 1;
for(auto j : d)
{
if (power_mod_P(i, j) == 1)
{
flag = 0;
break;
} // P-1 isn’t the least period
}
if(flag) return i;
} // for prime, the least root is small, so just check from 2

return -1; // for legal case, it’s not gonna happen

}
};
int main()
{
return 0;
}
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#include<bits/stdc++.h>
using namespace std;

const int M = 2e7+5;

bool vis[M];

int mu[M], premu[M];
vector<int> prime;

map<long long, long long> SO;
long long sum(long long n)

{
if(n<M) return premul[n];
if(S@.count(n)) return S@[n];
long long res = 1;
for(long long t=2, r; t<=n; t = r+1)
{
r = min(n/(n/t), n);
res -= sum(n/t)*(r-t+1);
}
SO[n] = res;
return res;
}
void sieve()
{

premu[1] = mu[1] = 1;
for(int j=2; j<M; j++)
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{
if(tvis[3iD)
{
prime.push_back(j);
muljl = -1;
}
premulj] = premu[j-1] + mu[j];
for(auto p : prime)
{
if (111xp*j<M)
{
vis[p*j] = 1;
if(j%p == @)
{
mulpxjl = 0;
break;
}
else mulpxj] = -mulj];
}
else break;
}
}
return;
}
int main()
{
return 0;
}
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#include<bits/stdc++.h>

using namespace std;

using 11 = long long;

const int MOD = 998244353, G = 3;

11 power(ll x, 11 y)

{
11 res = 1;
for( ; y>0@; y>>=1, x=x*x%MOD) if(y&1) res = res*x%M0D;
return res;

}

11 inv(1l x)
{
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return power(x, MOD-2);
}
class NTT
{
private:
static void ntt(vector<int> &a, bool invert)
{
int len = a.size();
for(int now = @, i = 1; i<len-1; i++)
{
int hbit = len/2;
while( (now & hbit) )
{
now "= hbit;
hbit>>=1;
}
now” =hbit;
if(now > i) swap(alnow], al[il);
}
for(int 1 = 2; 1<=len; 1<<=1)
{
int wl = power(G, (MOD-1)/1);
if(invert) wl = power(wl, MOD-2);
for(int i=0; i<len; i+=1)
{
for(int k=0, now = 1; k<1/2; k++, now = 111*now*wl%MOD)
{
int u = ali+k], v = 111xali+k+1/2]*now%MOD;
ali+k] = (u+v)%MOD;
ali+k+1/2] = (u-v+MOD)?%MOD;
}
}
}
if(invert)
{
int ivn = power(len, MOD-2);
for(int i=0; i<len; i++) al[i] = 11lxivnxa[i]%MOD;
}
return;
}
public:

static vector<int> multiply(vector<int> vecl, vector<int> vec2)

{

vector<int> res;
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int len = 1;
while(len < (int)(vecl.size() + vec2.size()-1) ) len<<=1;
vecl.resize(len, 0);
vec2.resize(len, 0);
ntt(vecl, 0);
ntt(vec2, 0);
for(int i=0; i<len; i++)
{
res.push_back(111lxvec1[iJxvec2[i]%MOD);
}
ntt(res, 1);

return res;

};

class Conv
{
private:
void divide_solve(int 1, int r)
{
if(1==r)
{
func(f[1], 1);
return;
}
int mid = (1+r)/2;
divide_solve(l, mid);
vector<int> tf(mid-1+1), tg(r-1+1);
for(int i=1; i<=mid; i++) tf[i-1]1 = f[i];
for(int i=1; i<=r-1; i++) tgl[i] = g[il;
auto res = NTT::multiply(tf, tg);
for(int i=mid+1; i<=r; i++)
{
fLil = ( fLi] + res[i-1] ) %MOD;
}
divide_solve(mid+1, r);

return;

public:

vector<int> f, g;

function<void(int &, int)> func;

void self_convolution()

{
int len = 1;
while(len < (int)g.size()) len<<=1;
g.resize(len);
f = vector<int>(len, 0);
flel = 1;
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divide_solve(@, len-1);
return;
}
b
class Poly
{
public:

3

static vector<int> exp(vector<int> G)
{ // guarantee G[0] = 0;
int len = G.size();
for(int i=1; i<len; i++) G[i] = 111 * G[i] *x i %MOD;,

Conv T;

T.func = [&](int &x, int y)

{
if(y!=0) x = 111 * x % inv(y) %MOD;
return;

Y

T.g = G;

T.self_convolution();

return T.f;
}
static vector<int> poly_inv(vector<int> G)
{ // guarantee G[0] = 1

Conv T;

T.func = [&](int &, int y)

{
if(y!=0) x = ( MOD - x ) %MOD;
return;

Y

T.g = G;

T.self_convolution();
return T.f;
}
static vector<int> ln(vector<int> G)
{ // guarantee G[0] = 1
vector<int> G_inv = poly_inv(G);
int len = G.size();
vector<int> G_p(len);
for(int i=1; i<len; i++) G_p[i-1] = 111 x G[i] * i %MOD;
auto res = NTT::multiply(G_p, G_inv);
vector<int> F(len);
FLo] = o;
for(int i=1; i<len; i++) F[i] = 111 * res[i-1] * inv(i) %MOD;

return F;
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void init()

{

return;

void solve()

for(int i=0; i<n; i++) cout<<res[i]<<"_";

"on

r", stdin);

{
int n;
cin>>n;
vector<int> f(n);
for(int i=0; i<n; i++) cin>>f[i];
auto res = Poly::1n(f);
cout<<”"\n";
return;
}
/*
*/
int main()
{
ios::sync_with_stdio(0);
cin.tie(@); cout.tie(0);
// freopen("poly.in",
int T =1,
// cin>>T;
while(T--) solve();
return 0;
}
/*

*/

45




5.1 H3l
5.1.1 AC HzHL

#include<bits/stdc++.h>

using namespace std;

using 11 = long long;
const int N = 2e5 + 5, SIZE = 2e5 + 5;

class AC
{
public:
struct Node
{
int son[26];
int ans, fail, dg, idx;
Node ()
{
memset(son, @, sizeof(son));
ans = fail = idx = 0;
}
} triSIZE];

int tot, ans[N], pidx;

ACQ)
{
tot = 0; pidx = 0;
}
void insert(string s, int &idx)
{

int u = 0;
int len = s.size();
for(int i=0; i<len; i++)
{
int &son = tr[u].son[s[i] - ’a’];

if(!son) son = ++tot;
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u = son;
}

if(ttrful.idx) trful.idx = ++pidx;
idx = tr[u].idx;

void build()

{

3

queue<int> q;
for(int i=0; i<26; i++)

{
if(tr[@].son[i]) q.push(tr[@].son[il);
}
while(!q.empty())
{
int u = q.front();
q.pop();
for(int i=0; i<26; i++)
{
if(trful.son[il])
{
trtrful.son[i]].fail = tr[trlful.faill.son[i];
trltrltrful.faill.son[i]].dg++;
g.push(trful.son[il);
}
else
{
trful.son[i] = tr[trlful.faill.son[i];
}
}
}

void query(string t)

{

3

int u = 0;
int len = t.size();
for(int i=0; i<len; i++)
{
u = trful.son[t[i] - ’a’];

trful.ans++;

void topu()

{

queue<int> q;
for(int i=0; i<=tot; i++)
{
if(tr[il.dg == @) q.push(i);
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while(!q.empty())
{
int u = q.front();
q.pop();
ans[tr[u].idx] = tr[ul.ans;
int v = tr[fu].fail;
tr[v].ans += tr[u].ans;
if(!--trfv].dg) q.push(v);
}
}
Y
int n;
int idx[N];

void solve()
{
AC acm;
cin>>n;
string s;
for(int i=1; i<=n; i++)
{
cin>>s;
acm.insert(s, idx[il);
acm.ans[i] = o;
}
acm.build();
cin>>s;
acm.query(s);

acm. topu();

for(int i=1; i<=n; i++) cout<<acm.ans[idx[i]]<<"\n";

return;

int main()

ios::sync_with_stdio(0);
cin.tie(@), cout.tie(0@);

int T=1;
// cin>>T;

while(T--) solve();

return 0;
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#include<bits/stdc++.h>

using namespace std;

using 11 = long long;

const int SIZ = 5e5 + 5;

class SAM
{
private:
11 distinct_count_linktree()
{
11 ans = 0;
for(int i=2; i<=tot; i++)
{
ans += tr[i].len - tr[tr[i].fal.len;
}
return ans;
}
11 distinct_count_dag()
{

vector<int> dg( tot + 1 );
vector<ll> dp( tot + 1 );
vector<vector<int> > e(tot + 1);

for(int i=1; i<=tot; i++)

{
for(int j=0; j<26; j++)
{
if(trfil.son[j1)
{
dglil++;
e[tr[i].son[j1].push_back(i);
}
}
}

queue<int> q;

for(int i=1; i<=tot; i++)

{
if(dglil == 0)
{
q.push(i);
3
}

while(!q.empty())
{
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int u = q.front();
g.pop();
for(auto v : el[ul)
{
dplv] += dp[ul+1;
if ((--dglv1)==0)
{
a.push(v);

return dp[1];

public:
struct Node
{
int son[26];
int len, fa;
Node ()
{
len = fa = 0;
memset(son, @, sizeof son);
}
} tr[SIzx2];

int tot, lst;
void add(int c)
{
int p = 1lst;
int np = 1st = ++tot;
trlnpl.len = trlpl.len + 1;
mx_len = max(mx_len, tr[np].len);

occlnp] = 1;

while(p && tr[pl.son[c] == @)
{
tr[pl.sonlc] = np;
p = trlpl.fa;
}
if(p==0) tr[np]l.fa = 1;
else
{
int q = trpl.son[c];
if(trfql.len == tr[pJ].len + 1) tr[np].fa = q;
else

{
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int nq = ++tot;
trlng] = trlql;
trlngl.len = trlpl.len + 1;
mx_len = max(mx_len, tr[nqg]l.len);
occ[ngl = ©0;
trlql].fa = trlnpl.fa = nq;
while(p &% tr[p].son[c] == q)
{
tr[pl.sonlc] = nq;
p = trlpl.fa;
}
}
}
}

int mx_len;

int occ[SIZ * 2]; // size of endpos
int ord[SIZ * 2];

void build_endpos()

{
vector<int> bucket(mx_len+1, 0);
for(int i=1; i<=tot; i++) bucket[tr[i].len] ++;
for(int i=1; i<=mx_len; i++) bucket[i] += bucket[i-1];
for(int i=1; i<=tot; i++) ord[ bucket[tr[i].len] -- ] = i;
for(int i=tot; i>=2; i--)
{
int v = ord[il];
occ[tr[v].fal] += occ[v];
}
}

void work()

{
build_endpos();
/*
todo
*/
3
SAMO)
{
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memset(occ, @, sizeof occ);
b

int n;
void solve()
{
string s;
cin>>s;
n = s.size();
SAM sam;
for(int i=1; i<=n; i++)
{
sam.add( s[i-1] - ’a’ );
}

sam.work();

return;

int main()

ios::sync_with_stdio(0);
cin.tie(@), cout.tie(0);

// freopen("2.in", "r", stdin);
int T=1;

// cin>>T;

while(T--) solve();

return 0;

*/
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6.1 SO

6.1.1 B3RS E NTT
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#include<bits/stdc++.h>

using namespace std;
using 11 = long long;
const int N = 1e5 + 5;

const int MOD = 998244353, G = 3;

11 power(ll x, 11 y)

{
11 res = 1;
for( ; y>0; y>>=1, x=x*x%MOD) if(y&1) res = res*x%MOD;
return res;
}
11 inv(1l x)
{
return power(x, MOD-2);
}
class NTT
{
private:

static void ntt(vector<int> &a, bool invert)
{
int len = a.size();
for(int now = @, i = 1; i<len-1; i++)
{
int hbit = len/2;
while( (now & hbit) )
{
now "= hbit;
hbit>>=1;
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}
now"=hbit;
if(now > i) swap(alnow]l, alil);
}
for(int 1 = 2; 1<=len; 1<<=1)
{
int wl = power(G, (MOD-1)/1);
if(invert) wl = power(wl, MOD-2);
for(int i=0; i<len; i+=1)
{
for(int k=0, now = 1; k<1/2; k++, now = 111*now*wl%MOD)
{
int u = ali+k], v = 111lxa[i+k+1/2]*now%MOD;
ali+k] = (u+v)%MOD;
ali+k+1/2] = (u-v+MOD)%MOD;
}
}
}
if(invert)
{
int ivn = power(len, MOD-2);
for(int i=0; i<len; i++) a[i] = 11lxivn*a[i]%MOD;
}
return;
}
public:
static vector<int> multiply(vector<int> vecl, vector<int> vec2)
{
vector<int> res;
int len = 1;
while(len < (int)(vecl.size() + vec2.size()-1) ) len<<=1;
vecl.resize(len, 0);
vec2.resize(len, 0);
ntt(vecl, 0);
ntt(vec2, 0);
for(int i=0; i<len; i++)
{
res.push_back(111xvec1[iJ*vec2[i]%MOD);
}
ntt(res, 1);
return res;
}
Y

int n;
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11 ans = 0;

int w[NJ;

int p[NI;

vector<int> e[N];

bool vis[N];

int sz[N], mx[N], tot, rt;

void getrt(int u, int fa)

{
sz[u] = 1;
mx[ul] = 0;
for(auto v : e[ul)
{
if(v == fa || vis[v]) continue;
getrt(v, u);
sz[u] += sz[v];
mx[ul = max(mx[ul, sz[vl);
}
mx[u] = max(mx[ul], tot - sz[ul);
if(mx[ul < mx[rt]) rt = u;
}

void dfs_collect(int u, int fa, int len, vector<int> &poly)

{
if((int)poly.size() <= len) poly.resize(len+1, 0);
poly[len] = (poly[len] + p[ul) % MOD;
for(auto v : el[ul)
{
if(v == fa || vis[v]) continue;
dfs_collect(v, u, len+1, poly);
}
}

vector<int> merge_all(vector<vector<int>> polys, int 1, int r)

{

priority_queue<pair<int, int> > id;

for(int i=1l; i<=r; i++)
{
id.push({-(int)polys[i].size(), i});

while(id.size() >= 2)
{
int tmp = id.top().second;
auto& left = polys[id.top().second]; id.pop();
auto& right = polys[id.top().second]; id.pop();
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auto cross = NTT::multiply(left, right);
for(int i=0; i<(int)cross.size() && i<n; i++)
{
ans = (ans + 2LL * cross[i] * w[i]) % MOD;
}
if((int)left.size() < (int)right.size()) left.resize(right.size());
for(int i=0; i<(int)right.size(); i++)
{
left[i] = (left[i] + right[i]) % MOD;

id.push({-(int)polys[tmp].size(), tmp});

}
return polys[id.top().second];

void solve(int u)

{
visfu] = 1;
vector<vector<int> > polys;
polys.push_back({p[ul});
for(auto v : e[ul)
{
if(vis[v]) continue;
vector<int> poly;
dfs_collect(v, u, 1, poly);
polys.push_back(poly);
}
if(polys.size() > 1) {
auto merged = merge_all(polys, 0, polys.size()-1);
}
for(auto v : e[ul)
{
if(vis[v]) continue;
mx[rt=0] = tot = sz[v];
getrt(v, u);
solve(rt);
}
}
int main()
{

ios::sync_with_stdio(0);
cin.tie(0);
cout.tie(0);

cin >> n;
11 sum = 0;
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vector<int> a(n+1);
for(int i=1; i<=n; i++)
{

cin > a[il;

sum += a[il;
}
11 inv_sum = inv(sum);

for(int i=1; i<=n; i++) p[i] = (111 * a[i] * inv_sum) % MOD;

for(int i=@; i<n; i++) cin >> w[il];

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

{
int x, y;
cin >> x >> y;
e[x].push_back(y);
ely].push_back(x);
}

tot = mx[rt] = n;
getrt(1, 0);

solve(rt);

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

sumprob = (sumprob + 111 * p[i] * p[i]) % MOD;
}

ans = (ans + sumprob * w[@]) % MOD;

cout << ans << "\n";

return 0;
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