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An Interesting Sequence
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$$ \sum_{i=1}"{2k}\text{gcd}(k+i"~2,k+(i+1)"2) $$

HRN

$$ (k+i~2,k+(i+1)"2)=(k+i"2,2i+1)=(4k+4i"2,2i+1)=(4k+1+(2i+1)\ast(2i-1),2i+1)=(4k+1,2i+1)
$$

ooooooan

$$ \sum_{i=1}"{2k}\text{gcd}(4k+1,2i+1) $$

O $f(n)=\sum_{i=1}"n\text{gcd}(n,i),g(n)=\sum_{i=1}"n\text{gcd}(n,i)[2\mid i]$0C O O

$$

9(4k+1)+g(4k+1)=\sum {i=1}"{2k}\text{gcd}(4k+1,2i)+\sum {i=1}"{2k}\text{gcd}(4k+1,4k+1-
2i)=f(4k+1)-(4k+1) $$

ooad

$$ \sum_{i=1}"{2k}\text{gcd}(4k+1,2i+1)=f(4k+1)-1-g(4k+1)=f(4k+1)-1-\frac{f(4k+1)-(4k+1)}2
$$

O000ooo $f$go

$$ f(n)=\sum_{d\mid n} d\sum_{i=1}"n[\text{gcd}(n,i)=d]=\sum_{d\mid n}
d\sum_{i=1}"n[\text{gcd}(\frac nd\frac id)=1]=\sum_{d\mid n} \varphi(\frac nd)d $$

0000 $0(k\logk)$ 0D OO

const int MAXK=1e6, MAXM=MAXK*4+5;
int prime!MAXM|,phi/MAXM]|;

LL fIMAXM];

int main

int p_cnt=0;
phi[1]=1;
_for(i,2,MAXM
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I'phili| )prime|p cnt++/=1,phili|=1-1,;

int j=0;j<p _cnt&&i*prime|j | <MAXM; j++
i%primelj|==
phil[i*primel[j||=phili|*primelj];

phili*prime|j | |=phil[i|*(prime[j |-

_for(i,1,MAXM
int j=1;i*j<MAXM; j++
fli*jl+=1LL*j*phili];

int T=read int();

T--
int k=read int();
enter(f[4*k+1]-1-(f[4*k+1]-(4*k+1))/2);
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