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#include <cstdio>
#include <cstdlib>
#include <algorithm>
#include <cctype>
#define for(i,a,b) for(int i=(a);i<(b);++1)
#define rep(i,a,b) for(int i=(a);i<=(b);++1)
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<<1l)+(t<<3)+(c&l5);c=getchar();
sign?-t:t;

inline void write(LL X
register char c[21],len=0;
I'x putchar('0'),void();
x<0)x=-x,putchar('-"');
X)c[++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=1e5+5;
int mod;
struct Tree
LL a[MAXN<<2|,sum[MAXN<<2],lazy MAXN<<2];
int lef[MAXN<<2|,rig ! MAXN<<2]|;
void init(int n,int *w
_rep(i,1,n
alil=w(i];
build(1,1,n);

.
’

void push up(int k
sum|/k|=(sum|k<<l]|+sum k<<1|1])%mod;

void build(int k,int L,int R
lef[kl=L,rig/ k!/=R;
int M=L+R>>1;
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L==R
sum[kl=a[M],void();
build(k<<1l,L,M);
build(k<<1|1,M+1,R);
push up(k);

void push down(int k

lazylk

int lson=k<<1,rson=k<<1]|1;

lazy|/lson|=(lazy|lson|+lazy|k] ) %mod;
sum/lson|=(sum|lson|+lazy k| *(rig/lson|-lef|lson|+1))%mod;
lazy|rson|=(lazy/rsoni/+lazy k! )%mod;
sum/rson|=(sum|rson|+lazy k| *(rig/rson|-lef|rson|+1))%mod;
lazy k!=0;

LL query(int k,int L,int R
L<=lef|k|&&rig|k|<=R
sum/Kk!;
push down (k) ;
int mid=lef kl+rig/ k|/>>1;
mid>=R
query(k<<1,L,R);
mid<L
query (k<<1|1,L,R);

query(k<<1,L,R)+query(k<<1]|1,L,R) )%mod;

void update(int k,int L,int R,LL v
L<=lef|k|&&rig|kl<=R
sum/ K|=(sum/k!+(rig/ k! -lef[k!+1)*v)%mod;
lazy kl=(lazy|[k!+v)%smod;

’

push down (k) ;
int mid=lef|k|+rig/ k|>>1;
mid>=L
update(k<<l,L,R,Vv);
mid<R
update(k<<1|1,L,R,v);
push up(k);

tree;

struct Edge
int to,next;

edge [ MAXN<<1];

int head[MAXN|,m;

void Insert(int u,int v
edge[++m| .to=v;
edge m|.next=head|u];
head|u|=m;
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int d/MAXN|,w/MAXN|,sz/MAXN|,fIMAXN|,dfs id[MAXN|,dfs t;
int h _son/MAXN|,mson/MAXN|,p/MAXN|,dfs w|[MAXN];
void dfs 1(int u,int fa,int depth
szlul=1;flul=fa;dul=depth;mson|ul=0;
int i=head|u];i;i=edge[i].next
int v=edgel[i].to;
v==Ffa

;
dfs 1(v,u,depth+1);
szlul+=sz(v];
sz[v|>msonlu
h sonful=v;
mson|ul=sz|v];

void dfs 2(int u,int top
dfs id|u|/=++dfs t;plul=top;dfs widfs ti=wlul;
mson|u
dfs 2(h son|ul,top);
int i=head(u];i;i=edge[i].next
int v=edgel[i].to;
v==f[ul||v==h sonlu

dfs 2(v,v);

LL query son(int u tree.query(1,dfs id|ul,dfs idlul+sz|ul-1);
void update son(int u,int w){tree.update(1l,dfs id/ul,dfs id[lul+sziul-1,w);
LL query path(int u,int v
LL ans=0;
piull=plv
dipiull<dlplv
swap(u,v);
ans=(ans+tree.query(1l,dfs id/plul|,dfs idlul))%mod;
u=flplull;

diul>dlv
swap(u,v);
ans=(ans+tree.query(1,dfs idlul,dfs id[v]) ) %mod;
ans;

void update path(int u,int v,int w

piull=plv

diplull<dlplv
swap(u,v);
tree.update(1,dfs id[plul|,dfs idlul,w);
u=flplull;
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diul>dlv
swap(u,v);
tree.update(1,dfs idlul,dfs idiv!,w);

int main

int n=read int(),q=read int(),root=read int(),opt,x,y,z;
mod=read _int();
_rep(i,1,n
w! il=read LL()%mod;
_for(i,1,n
x=read int(),y=read int();
Insert(x,y);
Insert(y,x);

dfs 1(root,-1,0);
dfs 2(root, root);
tree.init(n,dfs w);
q__
opt=read int();
opt==
x=read int();y=read int();z=read int();
update path(x,y,z);

opt==

x=read int();y=read int();
enter(query path(x,y));

Opt::

x=read int();y=read int();
update son(x,y);

enter(query son(read int ;

oo

goo
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#include <cstdio>
#include <cstdlib>
#include <algorithm>
#include <cctype>
#define for(i,a,b) for(int i=(a);i<(b);++1)
#define rep(i,a,b) for(int i=(a);i<=(b);++1)
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 char get char
char c=getchar();
C::' l | |c::'\n' | |C::'\r' c:getchar ;
C;

inline void write(LL x
register char c[21],1len=0;
X putchar('0'),void();
x<0)x=-x,putchar('-");
x)c[++len]=x%10,x/=10;
len)putchar(c|[len--1+48);

inline void space(LL x){write(x),putchar(' '
inline void enter(LL x){write(x),putchar('\n’
const int MAXN=1e5+5;
#define lowbit(x) ((x)&(-x))
struct Tree
LL c[2][MAXN],n;
void add(int pos,int v
int k=pos;
pos<=n
clO] [ pos|+=v;
cll]lpos|+=v*(k-1);
pos+=lowbit (pos);

void update(int lef,int rig,int v
add (lef,v);
add(rig+1,-v);

LL sum(int pos
int k=pos;
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LL ansl=0,ans2=0;

pos
ansl+=c pos|;
ans2+=c pos|;

pos-=lowbit(pos);
ansl*k-ans2;

int query(int lef,int rig
sum(rig)-sum(lef-1);

tree;

struct Edge
int to,next;

edge [ MAXN<<1];

int head[MAXN!|, m;

void Insert(int u,int v
edge[++m].to=v;
edge/m|.next=head|u];
head|u|=m;

int d/MAXN]|,w|[MAXN]|,sz[MAXN|,f[MAXN|,dfs id/MAXN|,dfs t;
int h _son/MAXN|,mson|MAXN|,p[MAXN|,dfs w/ MAXN];
void dfs 1(int u,int fa,int depth
szlul=1;flul=fa;d ul/=depth;mson[ul|=0;
int i=head|u];1i;i=edge[i].next
int v=edgel|i].to;
v==Tfa

dfs 1(v,u,depth+1);
szlul+=sz|v];
sz[v|>msonlu
h sonful=v;
mson|ul=sz|v];

void dfs 2(int u,int top
dfs id/ul=++dfs t;plul=top;dfs widfs tl=wlul;
mson|u
dfs 2(h son|ul,top);
int i=head|u];i;i=edge[i].next
int v=edgel[i].to;
v==f[u]||v==h son|u

dfs 2(v,v);
//LL query son(int u){return tree.query(dfs id[u]+1,dfs id[u]+sz[u]-1);}

//void update son(int u,int
w){tree.update(dfs id[u]+1,dfs id[u]+sz[u]-1,w);}
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LL query path(int u,int v

LL ans=0;
piull=plv
diplull<diplv
swap(u,v);
ans+=tree.query(dfs id[plul!,dfs idlu]l);
u=fiplull;
diul>d|v
swap(u,Vv);
ans+=tree.query(dfs id/ul+1,dfs id[v]);
ans;

void update path(int u,int v,int w

piull=plv
diplull<diplv
swap(u,v);
tree.update(dfs id[plul|,dfs idiul,w);
u=fiplull;
diul>dlv
swap(u,v);

tree.update(dfs id|ul+1,dfs id/v!,w);
int main

int n=read int(),qg=read int(),root=1,x,y;
char opt;
tree.n=n;
_for(i,1,n
x=read int(),y=read int();
Insert(x,y);
Insert(y,x);

dfs 1(root,-1,0);
dfs 2(root, root);
q__
opt=get char();
x=read int(),y=read int();
opt=="'P"
update path(x,y,1);

enter(query path(x,y));

goo
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