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0000000 $a$0%b$s 000000000 $r{-1}=a$0 $r {0}=b$J000DOOCO0OOOODO
$$r {i-1}=q_{i+1} \timesr_i+r {i+1} (i=0,1,2\dots) $$ OO OO 0O $r {n+1}$ 0 $0$. 0000 0O
OO0 %rn$00 %a$0%bs0O0 00000,
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gbelb0doononDod

O $a$ 0 $b$ 0000 0O[0$g=gcd(a,b).$ 00 $$ax+by=9$$ 00000000 $(x_ 1y 1)$p0O00O
000000000000.0000000000 $$(x_1+k\cdot\frac{b}{g},y_1-k\cdot\frac{a}{g}
)$$0 0,00 $k$0O0DDOODO.

O/ obobooogoobn

gg 7l

O $p$ 000,00 $p$ 0000 $abs, 0 $ps 00 $as 0 $ps 00 $bs (00 $p$ 000 $a$ 000
$b$ )

00 72(C00000)
0000 $p$ 0000 $a la 2\dotsa rs, 0 $p$ 00 $a l,a 2)\dots,a rs 0000000
00 73(CO00000)

0000 $n\ge2$0 000000000 $$n=p_1p 2\dotsp r $$

08y o

OO0 $m$ 00 $a-bs, 0000 $as 0 $bs O $ms OO D OO DO $$ alequivb\pmod{m} $$ 0 $m$
O000000.000000000000000D00000D0000.00 $%$a_1\equivb 1
\pmod{m}, a_2 \equivb 2 \pmod{m} $$ 0 $$a 1\pma 2\equivb 1\pmb 2\pmod{m}, a la 2
\equivb 1b 2\pmod{m} $$ 0 0:0000000000O00O0O.0000,00 $ac\equivbc
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\pmod{m}$, O $a\equivb\pmod{m}$ 00O O.00,00 $gcd(c,m)=1$, 00 OO OO $ac \equiv
bc\pmod{m}$ OO OO $c$.

00s81(@OO0D0O0O0)

O %$a$,$c$0$m$ 000, $m\ge 1$, OO $g=gcd(a,m)$. (a)O O $g\nmid c$, OO O O $ax \equiv ¢
\pmod{m}$ OO0 (b)JO $g\midc$, OO OO $ax \equivc\pmod{m}$ OO0 $g$s 00O 0O0O.0O
O0000,0000000 $$au+mv=g$$0000 $(u 0, v0)$ (060000 DODOOOOOOO).O %
x_ 0=cu 0/g $ O $ax\equivc\pmod{m}$ OO0, 000000000 $$ x\equivx 0+ k\cdot
\frac{m}{g} \pmod{m}, k=0,1,2,\dots,g-1 $$ O O .

o oboboooouoobn

00el1(@OoOon)

O%$p$000,%$ 000000 $a\equivimkern-17mu/$ $0 \pmod{p}$, O $$ a”{p-1} \equiv 1
\pmod{p}. $$

oo o9z

O%$p$000,%$ 000000 $a\equivimkern-16mu/$ $0 \pmod{p}$, O O $$ a,2a,3a,\dots,(p-1)a
\pmod{p} $$ OO $$ 1,2,3,\dots,(p-1) \pmod{p} $$ 00, 000000000,

Jiwooooodobogood

O0%%s0 $m$ 0000 $m$ 0000000 DOO0O0ODOO, 00000000000 %%
\phi(m)=\#\{a:1\le a \le m, gcd(a,m)=1\}. $$ 00 $\phis OO OO DOO.

00 101(0O000)
00 $gcd(a,m)=13$, O $$ a”{\phi (m)} \equiv 1 \pmod{m} $$
0o 10.2

00 $gcd(a,m)=1$, 000 $$ b 1la,b 2a,b 3a, \dots, b_{\phi (m)}a\pmod{m} $$ 000 $3
b 1,b 2,b 3)\dots,b_{\phi (m)N\pmod{m} $$ 00, 0000000000
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1. 00 $p$ 0000 $k\gels, O $$ \phi(p~k)=p~k-p~{k-1}. $$
2. 00O $gcd(m, n)=1$, O $\phi(mn)=\phi(m)\phi(n)$.

00 11.2(000000)

O $m$0$ns 000, $gcd(m,n)=1%,$b$ 0 $c$ 00T DO DO.00000O $$ x \equivb\pmod{m} \\
O\ \ x \equiv c\pmod{n} $$ 0 OO0 0O $0\le x\le mn.$
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O%s0$m$sO00,$gcdlam)=1$0000000000 $m$0O $a$, 000000000 $p$0O
O $$ p \equiva\pmod{m} $$

0130 00on

$$ \pi(x)=\#\{0 O p[p \le x\}. $$

00 131(@0000)

O$x$ 000,00 $x$000000000 $xAIn(x)$. 0000, $$\lim_{x \rightarrow
\infty W\frac{\pi(x) } {xAIn(x)}=1 $$

0100000

oo 141

O0000 $a\ge2$0 $n\ge 2%, $a™n-1$000,0 $a$ 000 $230 $n$ 00O OO
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00 $27p-1$000,0 $2°{p-1}2~p-1)$ 000 O

00 152(0000000)

00 $n$0000,0 $n$ 0 $$ n=2"{p-1}(2"p-1)$$ 00,00 $27p-1$4 00000

$$\sigma(n)=n0000000(@0O 10 n). $$

00 15.3 (\sigmad 0 0 0)

1. 00 $p$ 000, $k\ge 1%, O $$ \sigma(p”~k)=1+p+p~2+\dots+p~k=\frac{p™{k+1}-1}{p-1}
$$
2. 00O $gcd(m, n)=1$, O $$ \sigma(mn)=\sigma(m)\sigma(n). $$

1000 midoooon

00161000000 a~k\pmod{m} )

O000O000 $a”k\pmod{m}$ O O:
1. 0$k$0O0O $$0000:
$$ k=u_0+u_l\cdot2+u 2\cdot2”2+u_3\cdot2”~3+\dots+u_r\cdot2”r $$

O000 $uis0 $0$0 $1$.(COOOOODO $k$OOOOODO)

2. 0000000000 $m$O%as 00000,

$$ a”™1\equiv A 0 \pmod{m}\ a”2\equiv (a”1)"2\equiv A 0"2\equiv A 1 \pmod{m}\\ a~4\equiv
(@~2)~2\equiv A_1"2\equiv A 2 \pmod{m}\\ a”~8\equiv (a™4)"4\equiv A 2" 2\equiv A_3 \pmod{m}\\
\vdots \\ a”~{2r}H\equiv(a”~{2r-1})"~2\equiv A _{r-1}"2\equiv A r\pmod{m} $$

O0000000000,00000000000,0000000 $m$00.000000 $r+1$0,0
0 $r$00$1$00 $k$ 0O ODODOOO$OOO00O0.
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$$ A 0~ {u_ O\cdot A 1™ {u_1}\cdot A 27 {u_2}\cdots A r~{u_r}\pmod{m} $$

D00 $a~k\pmod{m}$. 0D ODO0O $u_i$ 0 $0$0 $1$, 000000000 $uis 00 $1$000
$A_iI$

god.
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00171000 mOkOOOO)
O $bs, $k$, 0 $m$, 000 00,00 $$gcd(b,m)=10 gcd(k,\phiim))=1.$$ 000000000 $%
x~k\equiv b \pmod{m} $$ 0 O.

1. 00 $\phim)$. (OO 110.)

2. 000 $ku-\phim)v=1$ 0000 $u$ 0 $v$. (D060, 00000000 $susO0O0DO0O
$ku\equiv I\pmod{\phi(m)}$ OO O 0,00 $u$ 00 OO0 $k\pmod{\phi(m)}$ O 0O)

3. 00000000 $b~u\pmod{m}s$. (DD 160)O00O00O0O0O $x$.
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O000D0000000 $n$, 000000 $1\eallens$, 00 $$a”n\equiva\pmod{n} $$ 00001,
O0do0o0ooooooooooo,oooooooooooan.

1. 000O0OOooooo.
2. 000000D000DOO0obooOon.

001910000000 00000)

O$$n$000.0¢n$00000000000000O,000 $n$00000 $p$0000O0OODO:
1. $p72$ 000 $ns.
2. $p-1$ 00O $n-1$.
0O0192({@C00000o0)
O$p$0000,0 $$p-1=2"kq, q\00D0.$$0 $a$ 000 $p$ 000000, 000000000
aoo:

1. $a~q$ O $p$ O $1%
2. 0 $a~g,a™{2q},a” {2729} \cdots,a~{2"{k-1}q}$s 0O 0O $p$ O $-1$
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O $n$0000,0 $n-1=2"kq$,$q$000.000 $n$ 00000 %2, 0000000O00O0O0O0O,O
$n$ 00O 0.

1. $a™q \equiv \mkern-17mu/\ 1 \pmod{n}$,
2. 000 $i=0,1,2,\cdots,k-1,a” {2ig}\equivimkern-17mu/ -1 \pmod{n}$

OO0 $n$0000,0 $1$0 $n-1$ 00000 $75\%W$00000 $n$0O0ODO-0000.

gooo,gbbogoboo-oobooooobbooob,oo,bboob-0bboobobo* obobd
gon .

D20 00\WwhiOOOOOO

00000 $n$, 0000 $F(n)$: $$ F(n)=\phi(d_1)+\phi(d_2)+\cdots+\phi(d_r), $$ O O
$d 1,d 2,\cdots,d r$ O $n$ 0O 0.

00 20.1
00 $gcd(m,n)=1$, O $F(mn)=F(m)F(n)$
0020200 \phiooOOOoOo0O)

0 $d 1,d 2,\cdots,d r$ 0 $n$ 0O 0,0 $$
\phi(d_1)+\phi(d_2)+\cdots+\phi(d_r)=n.(\sum_{d|n}\phi(d)=n) $$

21000 pUdnod

00 $a$0 $p$ 00, 00000 90)000D0 $$a~{p-1}\equiv1\pmod{p} $$ $a$ 0 $p$ O O
0@ 0)O $$e p(a)=(00 a~e\equivl\pmod{p}d 0000 e\gel) $$ (00000 %$a$ 0 $p$ O
0.)

002.1(000000)

0%$$00000 $p$00000,00 $a”~n\equivl\pmod{p}$, 000 $ep(a)s00 $n$. 000,
00 $e p(a)s 000 $p-15.

000000 $ep(g)=p-1$0000 0 $p$ 00 0.

00 212(C000)
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220 00000

god $p$DDD $g$DDDDDDDDD $p$DDDDD $g$DDDDD.DD,DDD $1\Iea<p$,
000000 $$9,072,973,g%4,\cdots,g” {p-3},97™{p-2},97{p-1} $$ 000000 $a$ 0 $p$ 0 0O.
O00D0D00000 $9$000 $a$0%p$ 00000 $p$0%es 000, 00000 $la)s.

00 221(0000)

goobogooo:

1. $l(ab)\equiv I(a)+I(b)\pmod{p-1}$ [0 O O O]
2. $l(a”k)\equiv ki(a)\pmod{p-1}$ [0 O O]

O0000000OoooO $$ log(ab)=log(a)+log(b) O log(a™k)=klog(a) $$ 0 0. 00, 000000
ooon

0230 0 pddon

0000000 $p$ 000000000 $p$00000.0000000000 %p$00000O0ODO
$p$ 0 (0 0)0D00. 0000000000 $QR$, J0DO0OTOODODO $NR$. O $0$0 $ps OO OO
gooooo,buggoobood.

o0 231

O$p$s000000,000 $\frac{p-1}{2}$00 $p$ 000 ODO,000 $\frac{p-1}{2}$ 00 $p$
ooooon.

002320 0000000——-001)

0 $p$0000,0

1. 000 $p$0000O00DODODOOO.
2. 0000000b0O0booooooon.
3. 00b00oo0ooboobooooo.

0000000000000 : $$ QR\times QR=QR, QR\times NR=NR, NR\times NR=QR. $$
$as U $ps 00O DOO $$ \left(\frac{a}{p}\right) = \left\{ \begin{array}{rl} 1& 0 a0 pOd O
O0O0OMN-1&0 a0 pdOd o000\ \end{array} \right. $$

OO0 33(00000b0o00ooboD——-—a00 2
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0240 -100 pUdogong?20

00241(0000)
O $ps0000,0 $$a”{(p-1)/2}\equiv \left(\frac a p\right)\pmod{p}. $$
0024200000 —20 \rm {1} 00)

O$p$0000,0%$-100 pO0O0 000,00 plequivl\pmod{4}\-100 pO0O0 0000, O0 plequiv
3\pmod 4.$$ 0000, 00000000000 $%$ \left(\frac{-1}{p}\right)=\left\{ \begin{array}{rl}
1 & O p\equiv 1\pmod{4},\\ -1 & O p\equiv3\pmod{4}.\\ \end{array} \right. $$

00 243(04010000)
000000000 $1$0 $4$0 0

00 244(00000—20 \rm {1} 00O)

O$p$0000,00 $p$0 $8$0 $1$0 $7$01,$280 0 $p$ 00O O 0T; 0 $p$ 0 $880 $380 $58 11,
$2200 $p$ 000000 D0000COO0O0O $$\left(\frac 2 p\right)=\left\{ \begin{array}{rl} 1 &
O p\equivl O 7\pmod{8}, \\-1 & O p\equiv 3 O 5\pmod{8}. \end{array} \right. $$

0250 00doog

00 251(00000)

0 $p$,$9$0000000,0 $$0={\0={\0={.$$
00 252(0000000)

0 $a$, $b$ 0000, 0 $80={\0={\0O={.%$
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