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$\text{Dijkstra}$ OO0 00O

00000 $0(m\log m)$[]

template <typename T>
struct dijkstra
T dis[MAXN];
bool vis[MAXN];
priority queue<pair<T,int>,vector<pair<T,int> >,greater<pair<T,int> >

=q;
void solve(int src,int n
mem(vis,0);
_rep(i,1,n
dis/i/=Inf;
disisrc|=0;
g.push(make pair(disisrc|,src));
lq.empty
pair<T,int> temp=q.top();q.pop();
int u=temp.second;
vis|u
vis|u|=true;
int i=head/ul;i;i=edge|i].next
int v=edgeli].to;
dis|v/>edge|i]|.w+dis|u
dis|[v|=edge|i]|.w+dis|u];
g.push(make pair(disiv!,v));
oo
00 pld62
oo
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00000000 $\text{dijkstra}$ 00000000000 DOO0O0OOOOOOODOOOOOOOO

gobooooooooo

OO0000 $0(n\log m\log v)$

#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include

<iostream>
<cstdio>
<cstdlib>
<algorithm>
<string>
<sstream>
<cstring>
<cctype>
<cmath>
<vector>
<set>

#include <map>
#include <stack>
#include <queue>
#include <ctime>
#include <cassert>
#define for(i,a,b) for(int i=(a);i<(b);++1)
#define rep(i,a,b) for(int i=(a);i<=(b);++1i)
#define mem(a,b) memset(a,b,sizeof(a))
using namespace std;
typedef long long LL;
inline int read int
int t=0;bool sign=false;char c=getchar();

lisdigit(c sign|=c=='-";c=getchar();
isdigit(c t=(t<<l)+(t<<3)+(c&l5);c=getchar();
sign?-t:t;

inline LL read LL
LL t=0;bool sign=false;char c=getchar();

lisdigit(c sign|=c=='-";c=getchar();
isdigit(c t=(t<<l)+(t<<3)+(c&l5);c=getchar();
sign?-t:t;

inline char get char
char c=getchar();
c==" "||c=="\n"||c=="\r")c=getchar();
OF
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inline void write(LL x
register char c , len=0;
X putchar('0'),void
x<0)x=-x,putchar('-");
X)cl++len]=x%10,x/=
len)putchar(c|len-- |+

.
’

’

’

inline void space(LL x){write(x),putchar(' '
inline void enter(LL x){write(x),putchar('\n'
const int MAXN=1e4+5,MAXM=5e4+5,Inf=2e9;
struct Edge

int to,w,next;
edge [ MAXM<<1];
int head [ MAXN|,edge cnt,val /MAXN|, limit;
void Insert(int u,int v,int w

edge|++edge cnt].next=head|u];

edge|edge cnt].to=v;edgeledge cnt!.w=w;

head|u!=edge cnt;

.
’

1

template <typename T>
struct dijkstra

T dis[MAXN];

bool vis[MAXN];

priority queue<pair<T,int>,vector<pair<T,int> >,greater<pair<T,int> >

=q;
void solve(int src,int n
mem(vis,0);
_rep(i,1,n
dis[i|=Inf;
dis[src|=0;
g.push(make pair(dis|srcl,src));
Iq.empty

pair<T,int> temp=q.top();q.pop
int u=temp.second;
vis|u

’

vis|u!/=true;
int i=head|u];i;i=edge|i].next
int v=edgel[i].to;
val v/ >limit
dis/v/>edge/i!.w+dis|u
dis|v/=edge/i|.w+dis|u/;
g.push(make pair(dis|v],v

’

dijkstra<LL> dj;
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int main

int n=read int(),m=read int(),b=read int(),u,v,w,lef=Inf,rig=0;
_rep(i,1,n

val|il=read int();

lef=min(val[il, lef);

rig=max(vallil,rig);

m_-
u=read int(),v=read int(),w=read int();
Insert(u,v,w);
Insert(v,u,w);

int mid,ans=-1;
lef<=rig
mid=lef+rig>>1;
limit=mid;
dj.solve(l,n);
dj.dis[nl<=b
ans=mid;
rig=mid-1;

lef=mid+1;

ans>=
enter(ans);

puts ("AFK");

1

guoooobobod

$\text{SPFA}$ 0 OO0

D000000 $0(Km)sOOD OO D OO0 $0(nm)$[]

template <typename T>
struct SPFA
T dis|[MAXN];
int len[MAXN];
bool inque MAXN];
bool solve(int src,int n
queue<int>q;
mem(inque,©);mem(len,0);
_rep(i,1,n
dis[i]=Inf;
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dis/src|=0;len[srcl|=1;
g.push(src);
inquelsrc|=true;
Iq.empty
int u=q.front();q.pop();
inquelul=false;
int i=head/ul;i;i=edgeli].next
int v=edgel[i].to;
dis|v/>dis|u/+edgeli].w
dis|[v]|=dis|ul+edgeli].w;
len[vi=len[ul+1;
len|[v]>n
false;
linquelv
g.push(v);
inquelv =true;

true;

g

[0 0 p5960

oo

000 $$\left \{ \begin{array}{I} x {al}-x {b1l}\ley 1\\ x {a2}-x_{b2}\ley 2\\\cdots\\ x_{am}-

x_{bm}\le y m\end{array} \right. $$

RN

0 $xjx Ney$ 000D $x j\lex i+y$0000000D0000000000 $\text{dist} jle

\text{dist} i+\text{w} {i\toj}$ 00O

00000000 $x 0$0¢x 0s 00D 0O0ODOODOOODOSS(CI OO0 O0DOOOOOOoOoooooon

oboobOobooobooy)yoooo

0000000000000 $x i=\text{dist} i+k$ 000 O00ODO0OOOO

#include <iostream>
#include <cstdio>
#include <cstdlib>
#include <algorithm>
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#include <string>
#include <sstream>
#include <cstring>
#include <cctype>
#include <cmath>
#include <vector>
#include <set>
#include <map>
#include <stack>
#include <queue>
#include <ctime>
#include <cassert>
#define for(i,a,b) for(int i=(a);i<(b);++1)
#define rep(i,a,b) for(int i=(a);i<=(b);++1i)
#define mem(a,b) memset(a,b,sizeof(a))
using namespace std;
typedef long long LL;
inline int read int
int t=0;bool sign=false;char c=getchar();

lisdigit(c sign|=c=="'-"';c=getchar();
isdigit(c)){t=(t<<1l)+(t<<3)+(c&l5);c=getchar();
sign?-t:t;

inline LL read LL
LL t=0;bool sign=false;char c=getchar();

lisdigit(c sign|=c=='-";c=getchar();
isdigit(c t=(t<<l)+(t<<3)+(c&l5);c=getchar();
sign?-t:t;

inline char get char
char c=getchar();
c==""||c=="\n"]||c=="\r"')c=getchar();
O

inline void write(LL x
register char c[21],len=0;
I'x putchar('0'),void();
x<0)x=-x,putchar('-");
x)cl++len|=x%10,x/=10;
len)putchar(c/len--+48);

inline void space(LL x){write(x),putchar(' ');
inline void enter(LL x){write(x),putchar('\n');
const int MAXN=1le4+5,MAXM=5e5+5,Inf=1e9;
struct Edge
int to,w,next;
edge [ MAXM<<1];
int head MAXN|,edge cnt;
void Insert(int u,int v,int w
edge|++edge cnt].next=head|u];
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edge|edge cnt].to=v;edgeledge cnt!.w=w;
head|u!=edge cnt;

template <typename T>
struct SPFA
T dis/MAXN];
int len[MAXN];
bool inque!MAXN];
bool solve(int src,int n

queue<int>q;
mem(inque,©);mem(len,0);
_rep(i,1,n
dis|i|=Inf;
dis|src|=0;len[srcl|=1;
g.push(src);
inquelsrc|=true;
Iq.empty

int u=q.front();q.pop();
inque/u/=false;
int i=head/u];i;i=edgel|i].next
int v=edgel[i].to;
dis|/v/>dis/u/+edgeli|.w
dis|v/=dis|ul/+edge|i] .w;
len{vi=lenlul+1;
len(vi>n
false;
linque|v
g.push(v);
inque|v|=true;

true;

SPFA<int> spfa;
int main

int n=read int(),m=read int(),u,v,w;
_rep(i,1,n)Insert(n+l,1,0);
m--
u=read int(),v=read int(),w=read int();
Insert(v,u,w);

spfa.solve(n+1,n+
_rep(i,1,n
i>1)putchar(' ');
write(spfa.dis(i]);
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puts("NO");

’

goooobbod

$\text{Floyd}$ 00 0 O

00000 $0(n~3)$00 000000

int n,dis [ MAXN| [MAXN];

void Floyd
_for(i,0,n
_for(j,0,n
dis[il[jl=
_for(i,0,n
dis[i][1]1=0;
_for(k,0,
_for(i,o0,
_for(j,0,n
dis/i|[jl=min(dis[i|[j],dis!i] k|+dis[k]![j]);

Inf;

n
n

00
00pll19
oo

O0 $n$0000$m$ 00 00D0O0O0OOO $tISO0000O0O0O(@O $tisnn)o

$q$ 000000000 $t$00 $dis(i,j)spo 0O sts00O0O
oo

00 $\text{Floyd}$ OO OO OO0 $\text{dp}$]
$dis[k][iI[jI$ 000000 $k$ODDODOODODOOSI$NS$ 000D 00D0O0ODODODOODOOOODO
O00oo0o0oooOooooooo

#include <iostream>
#include <cstdio>
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#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#define

<cstdlib>
<algorithm>
<string>
<sstream>
<cstring>
<cctype>
<cmath>
<vector>
<set>
<map>
<stack>
<queue>
<ctime>
<cassert>

_for(i,a,b) for(int
#define rep(i,a,b) for(int i=(a);i<=(b);++1i)

i=(a);i<(b);++1)

#define mem(a,b) memset(a,b,sizeof(a))
using namespace std;

typedef 1
inline in

ong long LL;
t read int

int t=0;bool sign=false;char c=getchar

inline LL

lisdigiti(c sign|=c=="'-";c=getchar

isdigit(c)){t=(t<<1l)+(t<<3)+(c&l5);c=getchar

sign?-t:t;

read LL

LL t=0;bool sign=false;char c=getchar();

inline ch
char

inline vo

lisdigiti(c sign|=c=='-";c=getchar

isdigit(c)){t=(t<<1l)+(t<<3)+(c&l5);c=getchar

sign?-t:t;

ar get _char
c=getchar();
c !

OF

id write(LL x

"||c=="\n"||c=="\r")c=getchar

register char c[21],1len=0;

I'x
x<

inline void space(LL x){write(x),putchar
inline void enter(LL x){write(x),putchar('\n'

putchar('0'

0)x=-x,putchar('-"

,void () ;

.
’

X)cl++len]=x%10,x/=10;
len)putchar(c/len--+48);

const int MAXN=200+5,Inf=1e9;

int dis[MAXN| MAXN|,t[MAXN/;

int main

int n
_for

=read int

i,0,n

,m=read int(),u,v,w;
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tiil=read int();
_for(i,0,n
_for(j,0,n
dis[il[jl=
m__
u=read int(),v=read int(),w=read int();
disiul[v|=dis(v]| ul=w;

Inf;

_for(i,0,n
dis[i][i]=0;
int gq=read int(),pos=0,temp;
q__
u=read _int(),v=read int(),temp=read int();
t/pos | <=temp&&pos<n

_for(i,0,n

_for(j,0,n

dis/i||[j/=min(dis|[i!/[j],dis!i]| pos|+dis|pos||[j!);
poS++;

tiul>temp||tlv]/>temp]||dis|ul[v|==Inf
enter(-1);

enter(disful(v]);

$\text{Johnson}$ 0 00O

0 0 p5905

000000000000000000000$$00000

000 $\text{SPFA}$0 00000 00DODODOO0ODOOOOODOOOOOO $h.isO
00000000000 $w+h u-hv$O0O0OD0OO0O0O $s\tot$s 0000

\begin{equation}(w_{s,p1}+h s-h {pl})+(w _{pl,p2}+h {pl}-h {p2})+\cdots+(w_{pk,t}+h {pk}-
h t)=w_{s,pl}+w {pl,p2}+\cdots+w {pk,t}+h s-h t\end{equation}

O0oooOoooooooOon
00000 $\text{SPFA}$ 0D OO 0O $h wWe h_u+w_{u,v}$00 $w_{u,v}+h u-h v\ge 0%
O000000000000000 $n$ 0 $\text{Dijkstra}$ 00000000

00000 $0(nmlogm)$00 00000

#include <iostream>
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#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#define

<cstdio>
<cstdlib>
<algorithm>
<string>
<sstream>
<cstring>
<cctype>
<cmath>
<vector>
<set>
<map>
<stack>
<queue>
<ctime>
<cassert>

_for(i,a,b) for(int i=(a);i<(b);++i)
#define rep(i,a,b) for(int i=(a);i<=(b);++1i)
#define mem(a,b) memset(a,b,sizeof(a))

using namespace std;

typedef 1
inline in

int t=0;bool sign=false;char c=getchar
lisdigit(c)){sign|=c=="'-";c=getchar

inline LL

LL t=0;bool sign=false;char c=getchar
lisdigit(c sign|=c=="-

inline ch
char

inline vo

register char c[21],len=0;
putchar('0'

X
x<

inline void space(LL x){write(x),putchar
inline void enter(LL x){write(x),putchar('\n'
const int MAXN=3e3+5,MAXM=9e3+5,Inf=1e9;

ong long LL;
t read int

isdigit(c)){t=(t<<1l)+(t<<3)+(c&l5);c=getchar

sign?-t:t;

read LL

';c=getchar

isdigit(c)){t=(t<<l)+(t<<3)+(c&l5);c=getchar

sign?-t:t;
ar get char
c=getchar();
C::'
O

id write(LL x

0)x=-x,putchar('-"

X)cl++len|=x%10,x/=10;
len)putchar(c/len--1+48);

"I |c=="\n"||c=="\r")c=getchar

struct Edge
int to,w,next;
edge MAXM| ;

int head[MAXN|,edge cnt;
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void Insert(int u,int v,int w
edge|++edge cnt|.next=head|u];
edge|edge cnt].to=v;edgeledge cnt!.w=w;
head|u/=edge cnt;

template <typename T>
struct SPFA
T dis[MAXN];
int len|[MAXN];
bool inque|[MAXN!;
bool solve(int src,int n
queue<int>q;
mem(inque,
_rep(i,1,n
dis|[i|=Inf;
dis|srcl=0;len[srcl=1;

:mem(len,0);

g.push(src);
inquel/src|=true;
Iq.empty

int u=q.front
inquelu /=false;
int i=head|u;i;i=edge!i].next
int v=edgel[i].to;
dis|[v]|>dis|u/+edge[i].w
dis|v/=dis/ul/+edge|i] .w;
len|[v]=lenlul+1;
lenlvi>n
false;
linquelv
g.push(v);
inque|v|=true;

»q.popt);

true;

template <typename T>
struct dijkstra

T dis[MAXN];

bool vis[MAXN];

priority queue<pair<T,int>,vector<pair<T,int>

=q;
void solve(int src,int n
mem(vis,0);
_rep(i,1,n
dis[i|=Inf;
dis[src|=0;
g.push(make pair(disisrc|,src));

>,greater<pair<T,int> >
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lq.empty
pair<T,int> temp=q.top();q.pop();
int u=temp.second;
vis|u
vis|ul|=true;
int i=head(u];i;i=edgel[i].next
int v=edgel[i].to;
dis/v/>edge[i|.w+dis|u
dis|v/=edge|i|.w+dis|u];
g.push(make pair(disiv!,v));

SPFA<int> spfa;
dijkstra<int> dj;
int main

int n=read int(),m=read int(),u,v,w;
~_for(i,0,m
u=read int(),v=read int(),w=read int();
Insert(u,v,w);

_rep(i,1,n
Insert(n+1,1,0);
I'spfa.solve(n+1,n+
puts("-1");

’

_rep(u,1l,n
int i=head|u;1i;i=edge[i].next
int v=edgel[i].to;
edge|i| .w+=spfa.dis/ul-spfa.dis|v];

_rep(i,1l,n
LL ans=0;
dj.solve(i,n);
_rep(j,1,n dj.dis[j|!=Inf
dj.dis[j|-=spfa.dis[i|-spfa.dis|[j];
_rep(j,1,n
ans+=1LL*j*dj.dis[j;
enter(ans);
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HEN

00000 suw$0000000000DOCO000D sw$0ooooooog

0000 %e$0000000000O00O0O0O0OO %e$000000ODO

good

00 $\text{dfs}$ 0 0000000000000 DOO00O0OODOO00ODOOOOOOOO0OODOOOO
dddddooooooouoooo

O $\text{pre}(u)$ OO O $u$ O $\text{dfs}$ OO $\text{low}(u)$ O sus 000D OO0 $u$ O
$faus 000000000000 $\text{pre}s 00

OO0 $u$ 0000000 $u$s00000 %su$s 0000000000 $u$00D000000 $u$s00
0000 $vs OO $\text{low}(v)\ge \text{pre}(u)$Q

Ooooo0o0 $\text{low}(v)\gt \text{pre}(u)$00 $(u,v)$ OO O

000 $\text{dfs}$ 000000 $\text{low}$ 000000 OCO0O00ODO0OOOODOOOOOOOOO
o

void dfs(int u,int fa
low|ul=prelul=++dfs clock;
int sz=0;
int i=head[u];i;i=nxt[i
int v=toli]l;
lpre[v]){/000O0O
SZ++;
dfs(v,u);
low|ul=min(low(ul,low[v]);
low|v|>=pre
iscut|u!/=true;

c

prelvi<prelul&&v'!=~fa) /011001
low|[ul=min(low/u],prelv]);

fa==-1&8&sz==1)/0000 0O
iscut/ul=false;
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