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oot

\begin{equation}\left(\sum_{d\mid n}f(x)\right)\left(\sum_{d\mid m}g(x)\right)=\sum_{d_1\mid
nHsum_{d_2\mid m}f(d_1)g(d_2)\tag{1}\end{equation}

\begin{equation}\sum_{m=1}"n\sum_{d\mid (n,m)}f(d)=\sum_{d\mid
n}\frac{f(d)n}d\tag{2}\end{equation}

\begin{equation}\sum_{x\mid n}\left(f(x)\sum_{y\mid\frac nx}g(y)\right)=\sum_{y\mid
nHleft(g(y)\sum_{x\mid\frac ny}f(x)\right)\tag{3}\end{equation}

ooon

goooon

ug

D000 $\thetas DO O ODODOODOOO
$(a)\ \exists n\left(\theta(n)\ne O\right)$

$(b)\ \forall n\forall m \left((n,m)=1\to \theta(n\ast m)= \theta(n)\ast\theta(m)\right)$

HEN

00 $\thetas DO O D OOD
$$ \begin{array}{I} (1)\ \theta(1)=1\\ (2)\

\theta(n)=\theta\left(p_1~{\alpha_1}\right)\theta\left(p_2~{\alpha_2}\right)\ldots\theta\left(p_k~ {\alp
ha_k}\right)\\ (3)\theta_1,\theta 2\text{ O }\to \theta 1\theta 2\text{T O }\\ \end{array} $$

g

O $\theta$s OO DO DODOODO
$$ \begin{array}{I} (1)\ \psi(n)=\sum_{d\mid n}\theta(d)\text{O O }\\ (2)\

\psi(n)=\prod_{i=1}"k\left(1+\theta\left(p_k\right)+\theta\left(p_k~2\right)+\ldots+\theta\left(p_k~ {\
alpha_k}\right) \right)\end{array} $$

od
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0 $(n,m)=1$00 0 $d\mid nm$J0 000 00 $d 1\mid n,d_2\mid m,d=d_1d2$[]
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000000 $d_1\mid n,d 2\mid m$00 0 O $d=d_1d_20d\mid nms$[]
0000 $(1)$0

\begin{equation}\psi(nm)=\sum_{d\mid nm} \theta(d)=\sum_{d_1\mid n}\sum_{d_2\mid
m}\theta(d_1)\theta(d_2)=\left(\sum_{d\mid n}\theta(d)\right)\left(\sum_{d\mid
m}\theta(d)\right)=\psi(n)\psi(m)\end{equation}
\begin{equation}\psi(n)=\prod_{i=1}"~k\psi\left(p_k~{\alpha_k}\right)=\prod_{i=1}"k\left(1+\theta\l

eft(p_k\right)+\theta\left(p_k~2\right)+\Idots+\theta\left(p_k~ {\alpha_k}\right)\right)\tag{4 }\end{eq
uation}

guoooon

HEN

$$ \mu (n)= \begin{cases} 1 &n=1\\ (-1)"~k &n=p_1p 2\ldots p_k\\ 0 &otherwise \end{cases} $$

HEN

O $\thetas 00D DD OO0 $4)$0

\begin{equation}\sum_{d\mid n}\mu (d)\theta
(d)=\prod_{i=1}"k\left(1+\mu\left(p_k\right)\theta\left(p_k\right)+\mu\left(p_k~2\right)\theta\left(p_k
~2\right)+\Idots+\mu\left(p_k~ {\alpha_k}\right)\theta\left(p_k~ {\alpha_k}\right)\right)=\prod {i=1}
~k\left(1-\theta\left(p_k\right)\right)\tag{5}\end{equation}

goo

\begin{equation}\theta (n)\equiv 1,\sum_{d\mid n}\mu (d)=\begin{cases} 1 &n=1\\ 0 &otherwise\\
\end{cases}\tag{6}\end{equation}

\begin{equation}\theta (n)=\frac 1n,\sum_{d\mid n}\frac{\mu (d)}d=(1-p_1)(1-p_2)\Idots(1-
p_k)\tag{7}\end{equation}

goon

HEN

\begin{equation}\varphi(n)=\sum_{m=1}"n [(n,m)==1]\end{equation}

g
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00 $)$00%6)s00 $(7)$0

\begin{equation}\varphi(n)=\sum_{m=1}"n [(n,m)=1]=\sum_{m=1}"n\sum_{d\mid (n,m)}\mu
(d)=n\sum_{d\mid n}\frac {\mu (d)}d=n(1-p_1)(1-p_2)\Idots(1-p_k)\end{equation}

guooooon

\begin{equation}\tau(n)=\sum_{d\mid n}1=\prod {i=1}"k(\alpha_k+1)\end{equation}

\begin{equation}\sigma (n)=\sum_{d\mid
n}d=\prod {i=1}"k\left(1+p k+p k™2+\ldots+p k™ {\alpha_k} \right)\end{equation}

goooon

$f(x)$ 00000000000 $\forall n\forall m(f(nm)= f(n)f(m))$[]
\begin{equation}e(n)=[n==1]\end{equation}
\begin{equation}I(n)=1\end{equation}

\begin{equation}id(n)=n\end{equation}

gooo

ggodooooogd

const int MAXP=1e6;
bool vis[MAXP];
int prime[MAXP],cnt;
void Prime
vis =true;
_for(i,2,MAXP
lvis|i prime[cnt++]|=1;
int j=0;j<cnt&&i*prime| j | <MAXP; j++
vis|[i*primelj||=true;
i%primelj|== ;

0000000000000 000D00D $0)so0oOoO s$f(prksp00ononD ¢fs0000O0

const int MAXP=1e6;

bool vis[MAXP];

int prime [ MAXP|,mu[MAXP|,cnt;
void Mu
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vis =true,mu =1;
_for(i,2,MAXP
lvis[i|)mul[il=-1,prime|cnt++]|=1;

int j=0;j<cnt&&i*prime|j | <MAXP; j++
vis| i*prime|j| | =true;

i%sprime] j
muli*primelj||=-muli];

muli*primelj||=0;

’

const int MAXP=1e6;
bool vis[MAXP]I;
int prime[MAXP|,phi[MAXP|,cnt;

void Phi
vis =true, phi =1;
_for(i,2,MAXP

lvis[i])phil[i|=1i-1,prime/cnt++]|=1;
int j=0;j<cnt&&prime| j | *i<MAXP; j++
vis| i*prime|j| | =true;

i%sprime] j
phili*prime[j| |=phili|*(prime[j|-1);

phili*prime[j | |=phi[i/*prime[j|;

’

const int MAXP=1e6;

bool vis|[MAXP];

int prime[MAXP |, tau[MAXP|,mpow MAXP|,cnt;
void Tau

vis =true, tau =1,

_for(i,2,MAXP
lvis[i])tauli|=2,mpow|/i|=1,prime|cnt++]|=1;
int j=0;j<cnt&&prime| j | *i<MAXP; j++
vis| i*prime|j| | =true;

i%sprime] j
tau/i*prime|j | |=taulil<<l,mpow/|i*primel[j]|=1;

tau/i*prime[j ] /=taulil/(mpow/i/+1)*(mpow/i/+2),mpow|i*prime

’

]

=mpow | i|+1;
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\begin{equation}f(ip)=\begin{cases} f(i)f(p) &p\text{ O O }i\text{ O O O 0O O O }\ f(i)\frac
{f(p~{k+1})Hf(p"k)} &p\text{O }Yi\text{ O O O O O O }\\ \end{cases}\end{equation}

gbobogoboodbobooobbooooboon

ooogo

gd

000000 $f$0$9$ 0000000000 \begin{equation}(fast g)(n)=\sum_{d\mid n}f(d)\ast
g(\frac nd)\end{equation}

gd

10 0 O O g$fast g=g\ast f$

20 O O O O$fast (g\ast h)=(f\ast g)\ast h$

30 0 O O 0$(f+g)\ast h=Aast h+g\ast h$

40 0 0 O [J$e\ast f=f$

50000000 $f(1\ne0$ 00000 $f$00 000000000 $9$ 00 $Mast g=e$

elbooooboboboobobobooobobobooboboooo

ggson

000000 \begin{equation}g(n)=\frac 1{f(1)}\left(e(n)-\sum_{d\mid n,d\ne 1}f(d)\ast g(\frac
nd)\right)\end{equation}

0 $g(n)$ 00 $g(1\simn-1)$ 0 0O O 00O O \begin{equation}\sum_{d\mid n}f(d)\ast g(\frac
nd)=f(1)\ast g(n)+\sum_{d\mid n,d\ne 1}f(d)\ast g(\frac nd)=e(n)\end{equation}
goooododn

O $F(x)$0%$f(x)$ O O O O O \begin{equation}F(n)=\sum_{d\mid n}f(d)\iff f(n)=\sum_{d\mid n}\mu
(d)F(\frac nd)\tag{8}\end{equation}
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0000000000 \begin{equation}F(n)=\sum_{n\mid d}f(d)\iff f(n)=\sum_{n\mid d}\mu (\frac
dn)F(d)\tag{9}\end{equation}
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00000000000 $F=fastI$[J0 $f=Fastmu$0 00 0000000000000 $e=Nast
\mu$[

HEN

00 $B3)$00 $6)$0

\begin{equation}\sum_{d\mid n}\mu (d)F(\frac nd)=\sum_{d\mid n}\left(\mu (d)\sum_{d_1\mid \frac
nd}f(d_1)\right)=\sum_{d_1\mid n}\left(f(d_1)\sum_{d\mid \frac n{d_1} }\mu
(d)\right)=f(n)\end{equation}

guoooobobboogd

10$N\ast \mu=e$
2[1$\mu\ast id=\varphi$
30%$N\ast id=\sigma$
40$N\ast [=\tau$
50%$N\ast \varphi=id$

6[$\tau \ast\varphi=\sigma$

oo 1

gboobogoooooon

a2

gobogoboooooboo

a3

googd

ugd4

goodgd
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0000 O 0OQ$Nhast \varphi=N\ast (\mu\ast id)=(I\ast \mu)\ast id=e\ast id=id$[]

a6

000 0 O 0g$\tau \ast\varphi=(I\ast )\ast(\mu\ast id)=(\ast\mu)\ast(l\ast id)=e\ast \sigma=\sigma$[]

oo

o1l

O O p3455

0o

00 $a,b,d$00 00 $x\le a,y\le b,(x,y)=d$ 00000

001

00000 $ilea,jleb$ 000 $f(n)$ 000 $(i,j)=n$ 0000 DO0$FN)$S OO0 $n\mid (i,j)$ O O
ooooo

\begin{equation}f(n)=\sum_{i=1}"a\sum_{j=1}"b[(i,j)==n]\end{equation}

\begin{equation}F(n)=\sum_{i=1}"a\sum_{j=1}"b[n\mid (i,j)]=\Ifloor \frac an\rfloor\Ifloor \frac
bn\rfloor\end{equation}

goboooboooooo

\begin{equation}Ans=f(d)=\sum_{d\mid k} ~ {k\le min(a,b)}\mu (\Ifloor \frac
kd\rfloor)F(k)=\sum_{d\mid k} "~ {k\le min(a,b)}\mu (\Ifloor \frac kd\rfloor)\Ifloor\frac ak\rfloor\Ifloor
\frac bk\rfloor\end{equation}

0 $k=t\ast d$00 00 0 $tsg0

\begin{equation}\sum_{d\mid k} "~ {k\le min(a,b)}\mu (\Ifloor \frac kd\rfloor)\Ifloor\frac ak\rfloor\Ifloor
\frac bk\rfloor=\sum_{t=1}"{t\ast d\le \min(a,b) }\mu (t)\Ifloor\frac a{t\ast d }\rfloor\Ifloor \frac b{t\ast
d}\rfloor\end{equation}

0000000000000 O000 soleft(\max\left(\sqrt a,\sqrt b\right)\right)$[]

#include <cstdio>
#include <iostream>
#include <vector>
#include <algorithm>
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#include <cstring>
#include <cctype>
#include <queue>
#include <cmath>
#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 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 MAXP=5e4+5;

bool vis[MAXP];

int prime MAXP|,mu[MAXP|,cnt;

void Mu
vis[1l]=true,mu[l]=1;
_for(i,2,MAXP
lvis[i! )mulil=-1,prime|cnt++]=1;
int j=0;j<cnt&&i*prime|j | <MAXP; j++
vis| i*prime|j| |/ =true;
i%sprime] j
muli*primelj||=-muli];
mu/i*prime|j | |=0;
int Ceil(int x,int y X%Y?X/y+1:X/y;

LL cal(int i,int n,int m,int k
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LL ans=0;
int lef=1,rig=0,tlef=Ceil(lef,k),trig;
tlef*k<=1i
rig=min(i,min(n/(n/lef),m/(m/lef ;
trig=rig/k;

trig>=tlef
ans+=1LL*(mu[trig|-multlef- *(n/lef)*(m/lef);
lef=rig+1;

tlef=Ceil (lef,k);
ans;
int main

Mu();
_for(i,2,MAXP
mulil+=muli-1]1;
int t=read_int(),a,b,d;
t__
a=read int(),b=read int(),d=read int();
enter(cal(min(a,b),a,b,d));

a2

\begin{equation}Ans=\sum {i=1}"a\sum_{j=1}"b[(i,j)==d]=\sum_{d\mid i}\sum_{d\mid
j}(i,j)==d\end{equation}

0000 $d$000000 $6)$00

\begin{equation}\sum_{d\mid i}\sum_{d\mid j}[(i,j)==d]=\sum_i~ {\Ifloor \frac
ad\rfloor}\sum_j~ {\Ifloor \frac bd\rfloor}[(i,j)==1]=\sum_i"~ {\Ifloor \frac ad\rfloor}\sum_j”~ {\Ifloor \frac
bd\rfloor F\sum_{k\mid(i,j) }\mu(k)\end{equation}

goooooooon

\begin{equation}\sum_i"~ {\Ifloor\frac ad\rfloor }\sum_j~ {\Ifloor\frac

bd\rfloor\sum_{k\mid(i,j) }\mu(k)=\sum_{k=1}"{\min(\Ifloor\frac ad\rfloor,\Ifloor\frac

bd\rfloor) \sum_{k\mid i}~ {i\le\Ifloor\frac ad\rfloor}\sum_{k\mid j} "~ {j\le\Ifloor\frac
bd\rfloor}\mu(k)=\sum_{k=1}"{\min(\Ifloor\frac ad\rfloor\Ifloor\frac bd\rfloor) \Ifloor\frac{\Ifloor\frac
ad\rfloor}k\rfloor\Ifloor\frac{\Ifloor\frac bd\rfloor}k\rfloor\mu(k)\end{equation}

0000000000000 O000 s$o\eft(\max\left(\sqrt a,\sqrt b\right)\right)$[]

#include <cstdio>
#include <iostream>
#include <vector>
#include <algorithm>
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#include <cstring>
#include <cctype>
#include <queue>
#include <cmath>
#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 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 MAXP=5e4+5;

bool vis[MAXP];

int prime MAXP|,mu[MAXP|,cnt;

void Mu
vis[1l]=true,mu[l]=1;
_for(i,2,MAXP

lvis[i! )mulil=-1,prime|cnt++]=1;
int j=0;j<cnt&&i*prime|j | <MAXP; j++
vis| i*prime|j| |/ =true;

i%sprime] j
muli*primelj||=-muli];

mu/i*prime|j | |=0;

’

LL cal(int i,int n,int m
LL ans=0;

https://wiki.cvbbacm.com/ Printed on 2025/11/29 20:25



2025/11/29 20:25 11/12 og2

int lef=1,rig=0;

lef<=1i
rig=min(i,min(n/(n/lef),m/(m/lef)));
ans+=1LL*(mu[rig|-mullef-11)*(n/lef)*(m/lef);
lef=rig+1;
ans;
int main
Mu();
for(i,2,MAXP

mulil+=muli-1];
int t=read int(),a,b,d;
t--
a=read int(),b=read int(),d=read int();
a/=d,b/=d;
enter(cal(min(a,b),a,b));

gobo1l1oog2000b0b0oan

\begin{equation}\sum_{k=1}"{k\ast d\le \min(a,b) }\Ifloor\frac a{k\ast d}\rfloor\Ifloor \frac b{k\ast
dH\rfloor=\sum_{k=1}"{\min(\Ifloor\frac ad\rfloor\Ifloor\frac bd\rfloor)}\Ifloor\frac{\Ifloor\frac
ad\rfloor}k\rfloor\Ifloor\frac{\Ifloor\frac bd\rfloor}k\rfloor\tag{10}\end{equation}

002

00 p3327

ao

00 $n,m3$00 $\sum_{i=1}"n\sum_{j=1}"m\tau(ij)$]

ggd

\begin{equation}\tau(ij)=\sum_{x\mid i}\sum_{y\mid j}[(x,y)==1)\tag{11}\end{equation}
ufln

O $ij=p_1"{\alpha_1}p 2~ {\alpha_2}\ldots p_k™{\alpha k},i=p 1~ {\beta 1}p 2~ {\beta 2}\ldots
p_k™{\beta k}$00 OO $ij$ 000 $z=p 1~{z 1}p 2~{z 2}N\ldots p k™ {z k}$Q0 O OO OO

\begin{equation}\begin{pmatrix}z 1&z 2&\cdots &z_k\\
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\end{pmatrix}\longleftrightarrow\begin{pmatrix}x_1&x 2&\cdots &x_k\\ly 1&y 2&\cdots &y k\\
\end{pmatrix} \text{T O }\left \{ \begin{array}{I} x_i=[z i\le \beta ilz i \\ y_i=[z_i\gt \beta_il(z_i-
\beta i) \end{array} \right.\end{equation}
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0000000000o0oOooo $z$00000 $X=p_1"{X_l}p_2"{X_2}\|d0tS
p k™ {x_k}.y=p_1~{y_1}p_2~{y 2NIdots p_k~{y k}.x\mid i,y\mid j,(x,y)=1$00 O O

un

O0oooOooooooon

0 \begin{equation\sum_{i=1}"n\sum_{j=1}"m\tau(ij)=\sum_{i=1}"n\sum_{j=1}"m\sum_{x\mid
iH\sum_{y\mid j}[(x,y)==1]=\sum_{x=1}"n\sum_{y=1}"m\Ifloor\frac nx\rfloor\Ifloor\frac
my\rfloor[(x,y)==1]\end{equation}

OO0 sEes00D0000000

\begin{equation}\sum_{x=1}"n\sum_{y=1}"m\Ifloor\frac nx\rfloor\Ifloor\frac
my\rfloor[(x,y)==1]=\sum_{x=1}"n\sum_{y=1}"m\Ifloor\frac nx\rfloor\Ifloor\frac
my\rfloor\sum_{d=1}"{(x,y)}\mu(d)=\sum_{d=1}"{\min(n,m)}\sum_{d\mid x}~{x\le
nHsum_{d\mid y} " {y\le m}\Ifloor\frac nx\rfloor\Ifloor\frac my\rfloor\mu(d)\end{equation}

0000000000 $(10)$0 0

\begin{equation}\sum_{d=1}"{\min(n,m)}\sum_{d\mid x} "~ {x\le n}\sum_{d\mid y} "~ {y\le
m H\Ifloor\frac nx\rfloor\Ifloor\frac
my\rfloor\mu(d)=\sum_{d=1}"{\min(n,m)}\sum_{x=1}"~{\Ifloor\frac
nd\rfloor}\sum_{y=1}"{\Ifloor\frac md\rfloor}\Ifloor\frac{\Ifloor\frac
nd\rfloor}x\rfloor\Ifloor\frac{\Ifloor\frac
md\rfloor}y\rfloor\mu(d)=\sum_{d=1}"{\min(n,m)}\mu(d)\left(\sum_{x=1}"{\Ifloor\frac
nd\rfloor}\Ifloor\frac{\Ifloor\frac nd\rfloor}x\rfloor\right)\left(\sum_{y=1}"{\Ifloor\frac
md\rfloor}\Ifloor\frac{\Ifloor\frac md\rfloor} y\rfloor\right)\end{equation}

0 $f(n)=\sum_{i=1}"n\Ifloor\frac ni\rfloor$(JC

\begin{equation}\text{Ans}=\sum_{d=1}"{\min(n,m)}\mu(d)f(\Ifloor\frac nd\rfloor)f(\Ifloor\frac
md\rfloor)\end{equation}

$O\left(n\sqrt n\right)$ DO OO OO $f$ 000 $O(\sqrtn)$ 00O OO OO
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