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D$sum {a 1=1}"{nfsum {a 2=1}"ridatsbisum {a x=1}"niefttyorod {j=1}"xa j Ryightfieftigeoetia 1a 2\datsa Xvight)vighthedot
\gcd\left(a_1,a_2,\dots,a_x\right) \pmod{{10}~9+7}$$0 0 $f(n)$0 000000 OO O0OMO $k$O

0 $k™2|n$00 O $f(n)=0%$00 O $f(n)=1$0%$$(1\le t \le 1074,1\le k\le 1079,1\le x\le 1079,1\leq n\leq
2\times107°5)$$
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$$f(n)=\mu(n)|=\mu~2(n)$$

$$\sum _{a 1=1}"{n}\sum {a 2=1}"n\dotsb\sum_{a x=1}"n\left(\prod_{j=1}"xa_j~k\right)=\left(
\sum_{i=1}"ni"k\right)~x$$

goboooboo

$$\sum_{a_1=1}"{n}\sum {a 2=1}"{n}\Idots \sum {a x=1}"{n}\left
(\prod_{j=1}"{x}a_j~k\right )f(\gcd(a_1,a 2\Idots ,a_x))\cdot \gcd(a_1,a _2\ldots ,a x)$$

0O $d=\gcd(a_1,a 2\ldots ,a x)$

$$=\sum_{d=1}"n\mu”2\left(d\right)d\sum {a_1=1}"{\left\Ifloor \frac{n}{d}
\right\rfloor}\sum_{a_2=1}"{\left\Ifloor \frac{n}{d} \right\rfloor}\dotsb\sum_{a x=1}"{\left\Ifloor
\frac{n}{d} \right\rfloor}\left(\prod_{j=1}"x(a_jd)~k\right)[\gcd\left(a_1,a_2\dots,a_x\right)=11$$

$$=\sum_{d=1}"n\mu~2\left(d\right)d ™ {kx+1}\sum {a 1=1}"{\left\Ifloor \frac{n}{d}
\right\rfloor}\sum_{a_2=1}"{\left\Ifloor \frac{n} {d} \right\rfloor}\dotsb\sum_{a x=1}"{\left\Ifloor
\frac{n}{d} \right\rfloor}\left(\prod_{j=1}"xa_j~k\right)[\gcd\left(a_1,a_2,\dots,a_x\right)=1]$$

0 O $\epsilon = \mu * 1%

$$=\sum_{d=1}"n\mu~2\left(d\right)d ™ {kx+1}\sum {a 1=1}"{\left\Ifloor \frac{n}{d}
\right\rfloor}\sum_{a_2=1}"{\left\Ifloor \frac{n} {d} \right\rfloor}\dotsb\sum_{a x=1}"{\left\Ifloor
\frac{n}{d} \right\rfloor}\left(\prod_{j=1}"xa_j~k\right)\sum_{p|\gcd(a_1,a_2,\dots,a_x)\mu(p)$$

00 $p$

$$=\sum_{d=1}"n\mu~2\left(d\right)d”~ {kx+1}\sum {p=1}"{\left\Ifloor \frac{n}{d}
\right\rfloor\mu(p)\sum_{a_1=1}"{\left\Ifloor \frac{n}{dp} \right\rfloor}\sum {a 2=1}"~{\left\Ifloor
\frac{n}{dp} \right\rfloor}\dotsb\sum_{a_x=1}"{\left\Ifloor \frac{n}{dp}
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\right\rfloor}\left(\prod_{j=1}"x(a_jp)~k\right)$$
$$=\sum_{d=1}"n\mu”2\left(d\right)d”~ {kx+1}\sum_{p=1}"{\left\Ifloor \frac{n}{d}
\right\rfloor}\mu(p)p”~ {kx}\sum_{a_1=1}"{\left\Ifloor \frac{n}{dp}

\right\rfloor}\sum_{a_2=1}"{\left\Ifloor \frac{n}{dp} \right\rfloor\dotsb\sum {a x=1}"{\left\Ifloor
\frac{n}{dp} \right\rfloor}\left(\prod_{j=1}"xa_j~k\right)$$

$$=\sum_{d=1}"n\mu~2\left(d\right)d ™~ {kx+1}\sum_{p=1}"{\left\Ifloor \frac{n}{d}
\right\rfloorF\mu(p)p~™ {kx\left(\sum_{i=1}~{\left\Ifloor \frac{n} {dp} \right\rfloor}i~k\right) ~x$$

$$=\sum_{d=1}"n\mu”2\left(d\right)d\sum_{p=1}"{\left\Ifloor \frac{n}{d}
\right\rfloor}\mu(p){(dp)} ~ {kx}\left(\sum_{i=1}"{\left\Ifloor \frac{n} {dp}
\right\rfloor}i~k\right)~x$$

0 $T=dp$00 O $T$

$$=\sum_{T=1}"n{T}~{kxHleft(\sum_{i=1}"~{\left\Ifloor \frac{n}{T}
\right\rfloor}i~k\right)~x\sum_{d|T}Hmu~2\left(d\right)\mu(\frac{T}{d})d$$

$$=\sum_{T=1}"n\left(\sum_{i=1}"{\left\Ifloor \frac{n}{T}
\right\rfloor}i~k\right) *x{T} "~ {kx}\sum_{d|T}Hmu~2\left(d\right)\mu(\frac{T}{d})d$$

U

$$F(n)=\left(\sum_{i=1}"~{n}i~k\right)"x$$

$$G(n)={n}" {kx\sum_{d|n\mu~2\left(d\right)\mu(\frac{n}{d})d$$
goooooo

$$\sum_{T=1}"~{n}F(\left\Ifloor \frac{n}{T} \right\rfloor)G(T)$$
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