2025/09/01 14:46 1/15 0o0oooo

Jouood

gobogoboboodbobooobbuooobbooooo

oo oo OO
googd

oo ooouguo
gbobodpgbbogpubbOO

goboooboobodbobbooobbooobboobobooobboooo

CipollaD O O OO
doodooooooooooooboooooogoooooooooooooobouoooooa
O000D000000000000000%$Q(\sqrt{a”2-n})$00O
0dddddddUdOnQUUddooouooooaa

$$t~2\equiv n\mod p$$

ogooog

$$x"2-2ax+n=0%%
O00D000000nQODOO0OFermat-Eular D00 0000O0p000OOOON[J
$${x_1}"p{x_2}"p\equiv n\mod p$$
oo dpddddgggogoo
$${x_1}"p\mod p$$
O00D000000000000Fermat-Eular0 00 0000000000000

OoooooooDoooOO000$Q(sgrt{a”2-n})$0000000p0O0O1I0 000000000000
gboobogoboooooo

$${(a+b)}"p\equiva”p+b~p\mod p$$
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$$t 1\equiv{x_1}"~{\frac{p+1}{2} }\mod p$$
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$$x ™ 3\equiv n\mod p$$
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$$x ™ {3k+1}\equiv 1\mod p$$
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$$n"~k\equiv X~ {3k}\equiv x~{-1}\mod p$$
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$$n"{k}\equiv 1\mod p$$
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$$y”~ {p-1}\equiv 1\mod p$$
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$$y~ {k}\equiv wmod p$$
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$${\left(\frac{\xi}{\pi*\right)} 3=0\ or\ 1\ on\ \frac{-1+\sqrt{3}}{2} or\ \frac{-1-\sqrt{3}}{2}$$
$${\left(\frac{\xi}{\pi}\right)} 4=0\ or\ 1\ or\ -1\ or\ i\ or\ -i$$
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$${\left(\frac{\xi} {\pi}\right)} 3\equiv a” {\frac{N(\pi)-1} {3} }\mod\pi$$

$${\left(\frac{\xi}{\pi}\right)} 4\equiv a”~{\frac{N(\pi)-1} {4} }\mod\pi$$
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$$n=n_1n 2%%
$$m=m_1m 2$$

$$\left(\frac{n} {m}\right)=\left(\frac{n_1}{m_1}\right)\left(\frac{n_2}{m_1}right\left(\frac{n_1}{m
2Hright)\left(\frac{n_2}{m_2}\right)$$
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$$p_O0=\left(\frac{-1}{p}\right)p=\begin{cases}p\quad &p\equiv 1\mod 4\ \\-p\quad &p\equiv 3\mod
d\end{cases}$$
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$$\left(\frac{-1} {m}\right)=-1$$
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$s\left(\frac{n} {2} \right)=\left(\frac{2} {n}\right)=\begin{cases}0\quad &n\equiv 0\mod 2\\1\quad
&n\equiv 1,7\mod 8\\-1\quad &n\equiv 3,5\mod 8\end{cases}$$
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$$\left(\frac{n}{m}\right)=\left(\frac{n+km} {m}\right)$$
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$s\left(\frac{n}{p}\right)={(-1)} "m$$
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$$k/2=\begin{cases}\frac{k}{2}\quad &2|k\\frac{k+p}{2}\quad &others\end{cases}$$
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$$h(x)=\prod_{k=1}"{\frac{p-1}{2} }(x" {p-k/2}-x"~{k/2})$$
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$$h(\zeta_p)=\prod_{k=1}"{\frac{p-1}{2} }({\zeta_p} "~ {p-k/2}-{\zeta_p} "~ {k/2})$$
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$$k/2<\frac{p}{2}$$
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$$h(\zeta_p)=\left(\frac{2} {p}\right)i™~ {\frac{p-1} {2} }(2~ {\frac{p-1} {2} }\prod_{k=1}"{\frac{p-1}
{2} N\sin \frac{k}{p} 2\pi)$$
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$$\left(\frac{2} {p}\right)i™~ {\frac{p-1} {2} }=\begin{cases}1\quad &p\equiv 1\mod 4\\i\quad
&p\equiv 3\mod 4\end{cases}$$
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$$\sum_{k=0}"{p-1}x~k=\prod {k=1}"{p-1}(x-{\zeta p}"k)$$
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$$2~ {\frac{p-1}{2} }\prod {k=1}"~{\frac{p-1}{2}}\sin\frac{k}{p}2\pi=\sqrt{p}$$
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$$h(\zeta_p)=\begin{cases}\sqrt{p}\quad &p\equiv 1\mod 4\\i\sqrt{p}\quad &p\equiv 3\mod
d\end{cases}$$
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$$h(1+u)=\prod_{k=1}"{\frac{p-1} {2} }({(1+u)}~{p-k/2}-{(1+u)} " {k/2})$$
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$$u”2 |[({(1+u)}~{p-k/2}-{(1+u)} ~{k/2} +2(k/2)u)$$
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$su”{\frac{p+1}{2}} [h(1+u)-u™{\frac{p-1}{2} }\prod_{k=1}"{\frac{p-1}{2} }(-k)$$
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$$u™{\frac{p+13{2}} |h(1+u)+u~{\frac{p-1}{2}} \frac{1}{\frac{p-1}{2}'}$$
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gobooobobooobbooobobooobboooono

gogoooggo
$$\cos\frac{1}{5}2\pi+\cos\frac{4}{5}2\pi=\frac{-1+\sqrt{5}}{2}$$
$$\cos\frac{2} {5}2\pi+\cos\frac{3}{5}2\pi=\frac{-1-\sqrt{5} } {2} $$

$$\cos\frac{1}{13}2\pi+\cos\frac{3}{13}2\pi+\cos\frac{4}{13}2\pi+\cos\frac{9} {13} 2\pi+\cos\frac
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{10}{13}2\pi+\cos\frac{12} {13} 2\pi=\frac{-1+\sqrt{13}}{2}$$
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$$\cos\frac{2} {13} 2\pi+\cos\frac{5} {13} 2\pi+\cos\frac{6} {13} 2\pi+\cos\frac{7} {13} 2\pi+\cos\frac
{8}{13}2\pi+\cos\frac{11}{13}2\pi=\frac{-1-\sqrt{13}} {2} $$

$$\cos\frac{1}{17}2\pi+\cos\frac{2}{17}2\pi+\cos\frac{4}{17}2\pi+\cos\frac{8} {17} 2\pi+\cos\frac
{9}{17}2\pi+\cos\frac{11}{17}2\pi+\cos\frac{15} {17} 2\pi+\cos\frac{16} {17} 2\pi=\frac{-1+\sqrt{
17} 3{2}%%

$$\cos\frac{3}{17}2\pi+\cos\frac{5}{17}2\pi+\cos\frac{6}{17}2\pi+\cos\frac{7}{17}2\pi+\cos\frac
{10} {17}2\pi+\cos\frac{12} {17} 2\pi+\cos\frac{13} {17} 2\pi+\cos\frac{14} {17}2\pi=\frac{-1-
\sqrt{17}}{2}$%
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$$\cos\frac{1}{5}2\pi-\cos\frac{2} {5} 2\pi-\cos\frac{3} {5} 2\pi+\cos\frac{4} {5} 2\pi=\sqrt{5}$$
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$$\sum_{k=1}"4\left(\frac{k} {5}\right){\zeta 5}~ k=\sqrt{5}$$
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$$9(x)=\sum_{k=0}"{p-1}\left(\frac{k} {p}\right)x~k$$
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$$\zeta_p=e~{\frac{2\pi i} {p}}$$
$$g(\zeta_p)=\sum_{k=0}"{p-1}\left(\frac{k} {p}\right){\zeta _p} ~k$$
dddoooooououooo

g oggggg o

$$\begin{aligned}{g(\zeta_p)}~2&=\sum_{n=0}"{p-1}\sum_{m=0}"{p-1\left(\frac{mn}{p}\right
{\zeta_p}~{m+n}\&=\sum_{s=0}"{p-1}\sum_{m=0}"{p-1}\left(\frac{m(s-
m)}{pH\right){\zeta_p}~s\&=\sum_{s=0}"{p-1}{\zeta p}~s\sum_{m=1}"~{p-1}\left(\frac{\frac{s}
{m}-1} {pHright)\&=\left(\frac{-1} {p}\right)(p-1)+\sum_{s=1}"~{p-1}{\zeta_p}~s\sum_{n=0}"{p-
2N\ left(\frac{n}{p}\right)\\&=\left(\frac{-1} {p}\right)p\end{aligned}$$
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$$9(x+1)=\sum_{k=0}"{p-1}\left(\frac{k}{p}\right){(x+1)} ~k=\sum_{k=0}"~{p-1}\left(\frac{k}{p
Hright)\sum_{r=0}"{p-1}C k*rx"~r=\sum_{r=0}"~{p-1}\sum _{k=0}"{p-1}C k~nleft(\frac{k}{p}\r
ight)x~r$$
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$$\sum_{k=0}"~{p-1}k~r=-1\quad rlequiv 0\mod p-1\ or\ O\quad others$$
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$$\sum_{k=0}"~{p-1 k™ nleft(\frac{k}{p}\right)=-1\quad rnequiv\frac{p-1}{2}\mod p-1\ or\ O\quad
others$$
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$$x~{\frac{p+1}{2}} [g(x+1)+x~{\frac{p-1}{2}} \frac{1}{\frac{p-1}{2}'}$$
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$$9(x)=h(x)$$
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$${g(\zeta_p)}"2={h(\zeta_p)} "2$$
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$$\sum_{k=0}"{p-1}x"k [(g(x)+h(x))(g(x)-h(x))$$
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$$\sum_{k=0}"{p-1}x"k [(g(x)-h(x))$$

$$\sum_{k=0}"{p-1}x"k [(g(x)+h(x))$$
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$$\sum_{k=0}"{p-1}x"k\equiv{(x-1)} "~ {p-1}\mod p$$
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$$u~{p-1} [(g(1+u)-h(1+u))$$

$$u~{p-1} |(g(1+u)+h(1+u))$$
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$$un{\frac{p+1}{2}} |h(1+u)+u~{\frac{p-1}{2} } \frac{1}{\frac{p-1}{2}!}$$
$$u”{\frac{p+13}{2}} |g(1+u)+u~{\frac{p-1}{2}} \frac{1}{\frac{p-1}{2}'!}$$
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$$u™{p-1} [(g(1+u)-h(1+u))$$
$$\sum_{k=0}"{p-1}x"k |(g(x)-h(x))$$
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$s\left(\frac{p_0}{q}\right)g(\zeta_p)\equiv{p_0}~{\frac{qg-1}{2}}9(¢_p)={g(\zeta_p )} ~q\equiv
g({\zeta_p}™~q)=g(\zeta_p)\mod q$$
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$$\left(\frac{2} {p}\right\sqrt{2}=2"{\frac{p} {2} }={((\frac{\sqrt{2} } {2} +\frac{\sqrt{2} } {2}i)+(\
frac{\sqrt{2}}{2}-

\frac{\sqrt{2}}{2}i))} ~p\equiv{(\frac{\sqrt{2} } {2} +\frac{\sqrt{2} } {2}i)} ~p+{(\frac{\sqrt{2} } {2}
+\frac{\sqrt{2}}{2}i)} ~p=\begin{cases}\sqrt{2}\quad &p\equiv 1,7\mod 8\\-\sqrt{2}\quad &p\equiv
3,5\mod 8\end{cases}$$
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$${\left(\frac{\xi_1}{\xi_2}\right)} _k={\left(\frac{\xi_2}{\xi_1}\right)} k$$
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$$\left(\frac{a,b} {\infty }\right)$$
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$$\left(\frac{a,b} {p}\right)$$
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$$a=p~iuss$
$$b=p~jv$$
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$sr=\frac{{(-a)} "jH{{(-b)} ~i}=\frac{{(-u)} " H{{(-v)} "} ={(-1)} ~{ijH\frac{u”j}{v"i} $$
OCOOOHilbertOODOOOODOOOODOODOO
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$s$\left(\frac{a,b} {p}\right)=\left(\frac{r}{p}\right)$$
O0000000OOKroneckerd 000000000 pOOr00oooooOOOpg
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$$\left(\frac{a,b} {2}\right)={(-1)} ~{\frac{r"~2-1} {8} +\frac{u-1}{2}\frac{v-1}{2} }$$
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$$\left(\frac{a,b}{v}\right)=\left(\frac{b,a}{v}\right)$$

ooooq

$$\left(\frac{a,bc} {v}\right)=\left(\frac{a,b} {v}\right)\left(\frac{a,c} {v}\right)$$
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$$\left(\frac{a,p} {p}\right)=\left(\frac{a} {p}\right)$$
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O00Do0O0o0o0o0oOrduwdoOoOijooooodrdnin
O020000000000a0b002000000000000O0O0O0OO0O10
$$\left(\frac{a,b}{2\right)$$
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$$\left(\frac{a,a} {v}\right)=\left(\frac{a,-1} {v}\right)$$
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$$\left(\frac{p,p} {p\right)=\left(\frac{p,-1} {p}\right)=\left(\frac{-1} {p}\right)$$
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$$\left(\frac{a,1-a}{v}\right)=1$$
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$$\prod_v \left(\frac{a,b} {v}\right)=1$$
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$$\left(\frac{a,b}{v}\right)=\begin{cases}\left(\frac{b}{a}\right)\quad
&v=a\lleft(\frac{a} {bHrighth\quad &v=b\{(-1)} ~{\frac{a-1}{2}\frac{b-1} {2} '\quad &v=2\\1\quad
&others\end{cases}$$

OO0OOHibertOODODOODOOOODOOOODO
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$$\left(\frac{a,-1}{vH\right)=\begin{cases}\left(\frac{-1} {a}\right)\quad
&v=a\{(-1)} ~{\frac{a-1}{2} }\quad &v=2\\1\quad &others\end{cases}$$

$$\left(\frac{a,2}{v}\right)=\begin{cases}\left(\frac{2} {a}\right)\quad
&v=a\{(-1)}~{\frac{a”~2-1}{8} }\quad &v=2\\1\quad &others\end{cases}$$
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$$\left(\frac{-1,-1} {v}\right)=\begin{cases}-1\quad &v=2\ or\ \infty\\1\quad &others\end{cases}$$
$$\left(\frac{-1,2} {v}\right)=1%$%
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