2026/02/02 11:33 1/14 0o0oooo

Jouood

gobogoboboodbobooobbuooobbooooo

oo oo OO
googd

oo ooouguo
gbobodpgbbogpubbOO

goboooboobodbobbooobbooobboobobooobboooo

[0 0 Kronecker(] [

00000000 Legendred O JacobiD O OKroneckerD OO OO DOO0OO0OO00OOOODODOOODOOO
oo oooon
O0000D000000000000OKroneckerd OO0 O0OO0OD0OO00OO0ODOOODOOOOODOOO

O00OOJacobiDDO0ODODODOOOODOOOODOODOOOKroneckerd 0 OOQoOnd

dobooobbooboy4obboobobbodbobb200bboobbbooobnboooo
gooogd

oooboboooboobobooobobobooobooondmOnOmOO00oboboooobOon
O0OndO0000000mOOOLOCOO0ODOONOmMOOO0ODOOO0OOODOOOODOabODO
gooboooooood

$$n=n_1n 23%%
$$m=m_1m 2$$

$$\left(\frac{n}{mH\right)=\left(\frac{n_1}{m_1}\right\left(\frac{n_2}{m_1}\right)\left(\frac{n_1}{m
2R right)\left(\frac{n_2}{m_2}\right)$$
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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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$$\left(\frac{n} {1} \right)=\left(\frac{1} {m}\right)=1$$
UnUmOO0OO0O0owpoooon
$$\left(\frac{n} {0 }\right)=\left(\frac{0} {m}\right)=0%$$
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$$\left(\frac{n} {-1}\right)=\begin{cases}1\quad &n\gegslant O\\-1\quad &n<0\end{cases}$$
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$$\left(\frac{-1} {m}\right)=1$$
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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)$$
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$s\left(\frac{n}{pH\right)={(-1)} "m$$
0ddddddooooooodpooooo200(0
$$k/2=\begin{cases}\frac{k}{2}\quad &2|k\\frac{k+p}{2}\quad &others\end{cases}$$
O0000000000hDOOoDOOpooOOoOo2000
$$h(x)=\prod_{k=1}"{\frac{p-1}{2} }(x "~ {p-k/2}-x" {k/2})$$
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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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$$h(\zeta_p)=\left(\frac{2}{pH\right)i~ {\frac{p-1}{2} }(2~ {\frac{p-1}{2} }\prod_{k=1}"{\frac{p-1}
{2} \sin \frac{k}{p} 2\pi)$$
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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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$$2~ {\frac{p-1} {2} }\prod {k=1}"~{\frac{p-1}{2}}\sin\frac{k}{p}2\pi=\sqrt{p}$$
ogg

$$h(\zeta_p)=\begin{cases}\sqrt{p}\quad &p\equiv 1\mod 4\\i\sqrt{p}\quad &p\equiv 3\mod
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d\end{cases}$$
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$$h(1+u)=\prod_{k=1}"{\frac{p-1}{2} }({(1+u)} " {p-k/2}-{(1+u)} "~ {k/2})$$
000000000000000p000002000000000

$$u”2 [({(1+u)}~{p-k/2}-{(1+u)} ~{k/2} +2(k/2)u)$$
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$$u”{\frac{p+1}{2}} [h(1+u)-u”{\frac{p-1}{2} }\prod_{k=1}"{\frac{p-1}{2}}(-k)$$
000000000000000

$$u”{\frac{p+1}{2}} |h(1+u)+u~{\frac{p-1}{2}} \frac{1}{\frac{p-1}{2}'}$$

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

$$\cos\frac{1}{13}2\pi+\cos\frac{3}{13}2\pi+\cos\frac{4}{13}2\pi+\cos\frac{9} {13} 2\pi+\cos\frac
{10}{13}2\pi+\cos\frac{12} {13} 2\pi=\frac{-1+\sqrt{13}} {2} $$

$$\cos\frac{2}{13}2\pi+\cos\frac{5}{13}2\pi+\cos\frac{6}{13}2\pi+\cos\frac{7}{13}2\pi+\cos\frac
{8}{13}2\pi+\cos\frac{11}{13}2\pi=\frac{-1-\sqrt{13}} {2} $$

$$\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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$$9(x)=\sum_{k=0}"{p-1}\left(\frac{k} {p}\right)x~k$$
J0pdd0bobobooooooooobooooon

$$\zeta_p=e~{\frac{2\pi i} {p}}$$
$$g(\zeta_p)=\sum_{k=0}"{p-1}\left(\frac{k}{p}\right){\zeta_p} ~k$$
doddoooooooooo
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$$\begin{aligned}{g(\zeta_p)}~2&=\sum_{n=03}"{p-1}\sum_{m=03}"{p-1Nleft(\frac{mn} {p}\right
J{\zeta_p}~{m+n}\&=\sum_{s=0}"{p-1}\sum_{m=0}"{p-1}\left(\frac{m(s-
m)}{pHright){\zeta_p} ~s\&=\sum_{s=0}"{p-1}{\zeta_p} ~s\sum_{m=1}"{p-1\left(\frac{\frac{s}
{m}-1}{pHright)\\&=\left(\frac{-1} {p}\right)(p-1)+\sum_{s=1}"{p-1}{\zeta_p}~s\sum_{n=0}"{p-
2Nleft(\frac{n}{pH\right)\&=\left(\frac{-1} {p}\right)p\end{aligned}$$

O0000000p04k+100000000000DOO0OPOODO0O0O0DOPODOOOOODOOOOO
gobooobboobobooobbooobboooboopboopbboboobbbooO
gogod* gooogooooog® O

OO0D0O0O0D00g90x+1l0000000DO0O000OD0O

$$9(x+1)=\sum_{k=0}"{p-1}\left(\frac{k}{p}\right){(x+1)} “k=\sum_{k=0}"~{p-1}\left(\frac{k}{p
Hright)\sum_{r=0}"{p-1}C k~rx~r=\sum_{r=0}"{p-11\sum_{k=0}"{p-1}C k~r\left(\frac{k} {p}\r
ight)x~r$$
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$$\sum_{k=0}"{p-1}k~r=-1\quad r\equiv 0\mod p-1\ or\ O\quad others$$
goouooobtdpbobg

$$\sum_{k=0}"{p-1} k"~ nleft(\frac{k} {p}\right)=-1\quad r\equiv\frac{p-1}{2}\mod p-1\ or\ O\quad
others$$
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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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$$\sum_{k=0}"{p-1}x7k |(g(x)+h(x))(g(x)-h(x))$$
oo ooobooooooa
$$\sum_{k=0}"{p-1}x"k |(g(x)-h(x))$$

$$\sum_{k=0}"{p-1}x"k |(g(x)+h(x))$$
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$$\sum_{k=0}"{p-1}x"k\equiv{(x-1)} "~ {p-1}\mod p$$
Oudx-10000000000pO00O0OO

$$u”{p-1} [(9(1+u)-h(1+u))$$

$$u”{p-1} [(g(1+u)+h(1+u))$$
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$su”{\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}!}$$
0000000000000 0000000000000000000
$$u”{p-1} |(9(1+u)-h(1+u))$$

$$\sum_{k=0}"{p-1}x"k [(g(x)-h(x))$$
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$$\left(\frac{p_0}{q}\right)g(\zeta_p)\equiv{p 0} ~{\frac{g-1}{2}}9(T_p)={g(\zeta_p )} ~qg\equiv
g({\zeta_p}~q)=g(\zeta_p)\mod q$$
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$$\left(\frac{2} {pHrighth\sqrt{2}=2"{\frac{p}{2} }={((\frac{\sqrt{2} } {2} +\frac{\sqrt{2} } {2}i)+(\
frac{\sqrt{2}}{2}-

\frac{\sqrt{2} 3} {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{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)} "jH{{(-v)} "} ={(-1)} ~{ijH\frac{u”j}{v"i} $$
OCOOHilbertOODODOOOODOOOOODOODOO

UpdbDOO0O0

$$\left(\frac{a,b} {p}\right)=\left(\frac{r} {p}\right)$$
O0000000OOKroneckerd 000000000 pOOr00ooooOoOOOpg
DpO20000
$$\left(\frac{a,b}{2Hright)={(-1)} ~ {\frac{r~2-1} {8} +\frac{u-1} {2 \frac{v-1} {2} } $$
go-100ggz20bgdpoz2bdgoooooooa2d

OO0OOCHibetOOOOOODOOODOvOODODOOOODOOO
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$$\left(\frac{a,b}{v}\right)=\left(\frac{b,a}{v}\right)$$

ooooq

$$\left(\frac{a,bc}{v}\right)=\left(\frac{a,b}{v}\right)\left(\frac{a,c} {v}\right)$$
oooooooog
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$$\left(\frac{a,p}{p}\right)=\left(\frac{a}{p}\right)$$
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$$\left(\frac{a,b}{p}\right)=1%$$
OO000OoooooOdroubOOOOjooo0O0nOraoig
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$$\left(\frac{a,b} {2}\right)$$
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oooooq

$$\left(\frac{a,a} {v}\right)=\left(\frac{a,-1} {v}\right)$$
alUO0O0OU0OUOOopoooooooog

$$\left(\frac{p,p} {p}\right)=\left(\frac{p,-1} {p}\right)=\left(\frac{-1} {p}\right)$$
000000000000 0000Hilberto OO0
gobooooooooboooood

$$\left(\frac{a,1-a}{v}\right)=1$%
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HilbertD 0O 0O

$$\prod_v \left(\frac{a,b} {v}\right)=1$$

ooooooodvjovoooooooooao
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Oad0bOO0OD0OO0OO0OO0OO0ODO

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

OOOOHilbertDOOOOOOOOOOOOO

ODal 00 OfQbO-10200

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

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

OO0OOCHbetDOODDOODOOOODOOODOOOODO

ODabd-10b00-10200 000000000

$$\left(\frac{-1,-1}{v}\right)=\begin{cases}-1\quad &v=2\ or\ \infty\\1\quad &others\end{cases}$$
$$\left(\frac{-1,2}{v}\right)=1$$%
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000000000000 0000000%$Q(\sqgrt{a~2-n})$00
dooooooOnOoooobooooooaa
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