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$$ \begin{aligned}\\ &\{0|1,\frac{1}{2} \frac{1} {4} \cdots\}=\epsilon(O OO 00 )\\
&\{0,1,2,3,\cdots|\}=\omega(0 O 0O )\\ &\{\epsilon|1 \frac{1} {2} \frac{1} {4} \cdots\}=2\epsilon\\
&\{0|\epsilon\}=\frac{\epsilon}{2}\\ &\{0,1,2,3,\cdots,\omega|\} =\omega+1\\
&\{0,1,2,3,\cdots|\omega\}=\omega-1\\ &\{\omega|\omega+1\}=\omega+\frac{1}{2}\\
\end{aligned}\\ $$
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Wallis(1 [

$$ \frac{\pi}{2} = \lim_{n \to +\infty }\frac{[\frac{(2n)!!} {(2n-1)"'}]" {2} }{2n+1} $$
Stirlingd O

$$ ni\sim\sqrt{2\pi n}(\frac{n}{e})~{n} $$
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$n$0 0 0 0O 0O 0O O p$\displaystyle{\frac{\pi~ {\frac{n} {2} } }{\Gamma(\frac{n}{2}+1)}r~{n}}$

$n$C000oono
0O O$\displaystyle{\frac{2\pi~ {\frac{n}{2}} } {\Gamma(\frac{n}{2})}r~{n-1}=V_{n}'(r)}$

000000 $\Gamma(z)=\int_ {0}~ {\infty}x~{z-1}e” {-x}\mathbb{d}x$ JO0 O

e $\Gamma(l)=1\Gamma(z+1)=z2\Gamma(z)(z>0)$

e $\Gamma(1l-z)\Gamma(z)=\frac{\pi} {\sin(\pi z) } (z\notin\mathbb{Z})$
e $\Gamma(z)\Gamma(z+\frac{1}{2})=2"{1-2z}\sqrt{\pi}\Gamma(2z)$
* $\Gamma(\frac{1}{2})=\sqrt{\pi}$
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$9_{1}(\mathbf{p})\le0,\cdots,g_{n}(\mathbf{p})\le0,h_{1}(\mathbf{p})=\cdots=h_{m}(\mathbf{p
}N=0$00000000000000000

$$ \begin{cases} &\nabla f(\mathbf{p})+\sum_{i=1}"{m}\lambda_{i}\nabla
h_{i}(\mathbf{p})+\sum_{i=1}~{n}\mu_{i}\nabla g_{i}(\mathbf{p})=0\\ &h_{i}(\mathbf{p})=0\\
&mu_{i}g_{i}(\mathbf{p})=0\\ &mu_{i}\geO\\ &g_{i}(\mathbf{p})\le0 \end{cases} $$
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\frac{2n+3}{n+3}M_{n}+\frac{3n}{n+3}M {n-1}$00 0000000 $\{a_{i}\}(0\leiNlen)$ OO
O00O00%a {0} =a {n}=0,a {i}\ge O, |a_{i}-a {i+1}\lel$gO $0$000O$M {n}$s 00 00ODO
O $$ \begin{aligned} &1,1,2,4,9,21,51,127,323,835,2188,\\
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&400763223,1129760415,3192727797,9043402501,\\
&25669818476,73007772802,208023278209,593742784829 \end{aligned} $$
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$\frac{x}{e~{x}-1}.$ 00000000000 0O0%sum {k =1}~{n}k~{m} =
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\frac{1}{m+1}\sum {k=0}"{m}C {m+1}~{k}B {k}In~{m+1-k}.$ 0 $0$0 0 [O$B {n}$ 00O OO
O $1\frac{1}{2} \frac{1}{6},0,-\frac{1}{30},0\frac{1}{42},0,-\frac{1}{30}$
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begin{bmatrix}0\\n\end{bmatrix}=0(n>0)$0 000 0 OO
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e $\begin{Bmatrix}n\\k\end{Bmatrix}=\frac{1}{k!\sum_{i=0}"{k}(-1)"~{i}{k\choose i} (k-
)~ {n}$

0000000000000 000 $\mathcal{O}n\logn)$ OO OO0 $n$ 00000000000
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e $B {n}=\sum_{k=0}"{n}\begin{Bmatrix}n\\k\end{Bmatrix}$00 0 $B {n}$ 00000

0000000 $k$0$\{\begin{Bmatrix}n\\k\end{Bmatrix}\}$ 000000
$\displaystyle{\sum_{n=k}~ {+\infty }\begin{Bmatrix}n\\k\end{Bmatrix}x”~ {n}=\frac{x”~ {k} } {\prod
AHi=1}~{k}1-kx}}$00 00000000
$\displaystyle{\sum_{n=k}~{+\infty }\begin{Bmatrix} n\\k\end{Bmatrix}\frac{x™~ {n} } {n!}=\frac{(e
~xF-1)7 {k}H{k!} 380
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0 $B {n}$00000O $n$000000C0OO0ODO0O $B {n}$s00O
$B_{n+1}=\sum_{k=0}"{n}{n\choose k}B_{k}$[$B_{n}=\sum_{k=0}"{n}S(n, k)$00 O $S$ O O
000000000000 $p$0 $B_{n+p~{m}HequivmB {n}+B {n+1Hpmod{p}$00 00 00O
00 $\sum_{n=0}"{\infty\frac{B_{n}}{n!}Ix*{n}=e~{e™{x}-1}$00 $0$ 0O O$B {n}$ 00O 0O
00 $$ \begin{aligned} &1,1,2,5,15,52,203,877,\\ &4140,21147,115975,678570,\\
&4213597,27644437,190899322,\\ &1382958545,10480142147,82864869804 \\
&682076806159,5832742205057,51724158235372,\\
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O $\bar{G}$0 $n$ 00000000000 $m$ 000000 $n$ 000000000 DO0OODNO
$I=\frac{1}{|\bar{G}|}(m~{c(\bar{a_{1}})}+m~{c(\bar{a_{2}})}+\cdots+m~ {c(\bar{a_{g}})})$ 0
00 $c(\bar{a {i}}H)$ 0000 $\bar{a {i}}$000COO0
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00000000000 $T {n}(\cos x)=\cos nx$ 0O O $\displaystyle{[x~{m}IT_{n}=(-1)"{\frac{n-
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$\frac{1-x-\sqrt{x"~{2}-6x+1}}{2x}$[0$S_{n}=\sum_{i=0}"~{n}\frac{1}{n-i+1}\frac{(2n-i)!}{i'((n-
N~ {2}}s0

$S {n}$ 00000000 $n+1$000000O0O0OOO
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&3236724317174,17518619320890,95149655201962,\\
&518431875418926,2832923350929742,15521467648875090 \end{aligned} $$

O Schr\ddot{o}der O

0 $s {0}=1,s {i+1}=\frac{S_{i}}{2}s00 0 $s {n}=\frac{1}{n}((6n-9)s {n-1}-
(n-3)s_{n-2})$0%s {n}$ 00000

e 0 $n+1$0000000O0O
eI $n$00000ODODOO

Ooodn

O $p$0000%a,bs 0 $ps 00000 OOOO $\overline{\cdots a {n}\cdotsa {0}}$ O
$\overline{\cdots b_{n}\cdots b {0}}$00 0 ${a\choose b}$ 0D OO0 $p$ 00O ODODO
$\overline{\cdots a_{i}\cdots a_{0} }<\overline{\cdots b_{i}\cdots b {0}}$ 000 $i$ 000000
000 $a<b$ O00O%${a\choose b}=0$0 00000 $i$0000000O0OO0O0O0OO0O0OODOOO
OO0 $b$0 $a-b$ 00 $p$ 0000000000 DOOOODOODOOODOOOODOQO%${a\chooseb}$
O%p$ 000000 $\log_{p}rasd

Joogood

O $f:\{1,2,\cdots,n\}\to\{1,2,\cdots,n\}$[]00 $\overbrace{f\circ\cdots\circ f}~{kO }(i)=f(i)$ O
$\{1,2\cdots,n\}$ 0000000000 $00000000 $\exp(\sum_{i\mid k-1}(x\cdot
\exp(x)) "~ {i}/i)$

HEN

$\sum{n\choose2k} {k\choose m}=\frac{n}{n-m}{n-m\choose n-2m}2~{n-2m-1}$

LU

Joodoogn

0 $<x {0}, x {1},x {2},x {3} \cdots> =

X {0}+\frac{1}{x {1}+\frac{1}{x {2} +\frac{1}{x {3}+\cdots}}}$ 00 O $x {i}>0(i\gel)$ OO
$\frac{p_{n}}{g n}=<x {0} x {1} \cdots,x {n}>$ 0000 $n$ 0000 T OO OTIOO
$p_{-1}=1,0_{-1}=0$ 000000
$p_{n}=x_{n}p_{n-1}+p _{n-2},g {n}=x_{n}q_{n-1}+q_{n-2}(n\gel)$ J0 OO OO0OOOOCOOO
$\xi {n}=<x_{n}x {n+l}\cdots>$ 00000 $n$ 00 0ODOODO
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$\xi_{0}=\frac{p_{n}\xi {n+1}+p {n-1}}{q {n}\xi {n+1}+q {n-1}}$0000000CO00O0O0O0OO
gooooooooooood

$<x_{0} \cdots,x_{m_{0}-1},<\overline{x_{m_{0}}\cdots,x {m_{0}+I-1}}>>$ 000 $I$ O

$\xi {0}$ 00000 $\Wxi_{0}=\frac{\sqrt{d}+c_{0}}{r {0}},q {0}|d-c~{2} {0}$sO OO
$\xi_{n}=\frac{\sqrt{d}+c_{n}}{r {n}}$ 000 $r {n+1}=r {n-1}+\frac{c_{n}~{2}-

c_{n+1}~ {2} H{r_{n}}=r_{n-1}+(c_{n}-c_{n+1})x_{n}$,$c_{n+1}=x_{n}r_{n}-
c_{n}$,$a_{n}=\Ifloor\xi_{n}\rfloor(n\gel)$

00000000000$x-dy~{2}=1$ 0 $x-dy~{2}=-1$[0 $d$ 00 OO0 00000000000
$(\pm1,00$00 00000000 $d$000000000 $\xi_{0}=\sqrt{d}$f0 000000000
O $isgo 0000 $\frac{p_{n}}{a_{n}}$00 0O

e 0$$0000000000000000 $x=p_{jl-1}.y=q _{jl-1},j=1,2,3)\cdots$]0 00 00O
O

e0$$0000000000000000 $x=p_{j-1}.y=q {jl-1},j=2,4,6)\cdots$]0 00 00O
00000 $x=p_{jl-1},y=q_{jl-1},j=1,3,5,\cdots$

gobogobooobbooaon

e S$$0D00000DODODO0OOODO $x+y\sgrt{d}=\pm(p_{I-1}\pm
g_{I-1}\sqrt{d})~{j},j=0,1,2\cdots$j0 00T OO DO

e 0$$0000000000000000 $x+y\sqrt{d}=\pm(p_{I-1}\pm
g_{I-1}\sqrt{d})~{j},j=0,2,4\cdots$0 D00 DT O OO0 $x+y\sqrt{d}=\pm(p_{I-1}\pm
a_{I-1N\sqrt{d})"~{j},j=1,3,5\cdots$

OOoOoDOooOg $x™{2}-ny™{2}=k$00 O Brahmagupta’s identity O
Opn$@~{2}+nb™{2})(c™{2}+nd"~{2})=(ac-nbd)~ {2} +n(ad+bc)"~{2}=(ac+nbd)~ {2} +n(ad-
bc) ™~ {2}3$0

O $(x_{1}y_{1}$ 0 $x~{2}-ny~{2}=k$ OO O O0%$(x_{2}y_{2})$ O $x~{2}-ny~{2}=1$ 00O
00 $(x_{1}7~{2}-ny_{1}~{2})(x_{2}~{2}-ny_{2}~{2})=(x_{1}x_{2}+ny_{1}y_{2})~{2}-
n(x_{1}y_{2}+x_{2}y_{1H)~{2}=(x_{1}x_{2}-ny_{1}y_{2})~{2}-n(x_{1}y_{2}-
x_{2}yy_{1}H)"~{2}=ks00 O $(x_{1}x_{2}+ny_{1}y_{2}.x_{1}y_{2}+x_{2}y_{1})$ O
$(x_{1}x_{2}-ny_{1}y_{2}.x_{1}y_{2}-x {2}y {1})$000D0DDODODO

00 $ax™{2}-by™{2}=c$ 0000000000 $(ax)™{2}-aby~{2}=ac$ 00000000

Oooon

O $\forall a, b, n\in N~ {+}, b\ge \phi(n)$J0 $a ™ {b} \equiva ™ {b\% \phi(n) + \phi(n) \pmod{n}$[
00 $b\ge\phin)$ 00 000000000000 O00O0O00O0 $\phin)$0 000000000

oot

$$ \prod_{i=1,\gcd(i,m)=1}"{m}i\equiv\begin{cases} &1&(m=1,2,4,p"{I},2p~ {1} \text{ p is odd
prime})\\ &1&(\text{otherwise}) \end{cases}\pmod{m} $$
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Oooddogmd
O $f(a,b,c,nt {1}t {2})=\sum_{i=0}"{n}i~{t_{1}}\Ifloor\frac{ai+b}{c}\rfloor™~{t {2}}$00 0O 0O
000000000000 000D0DO000DD $$0000000000000000 $0M0}=1$0

00 $m=\Ifloor\frac{an+b}{c}\rfloor$1$g_{t}(x)=(x+1)"{t}-
x™M{t}=\sum {i=0}"{t-1}g_{ti}x~{i}$0$h_{t}(x)=\sum {i=1}~{x}i~{t}=\sum {i=0}"{t+1}h_{ti
Ix_A{i}$0

o O $t {2}=0$00 0
$$0 0 =h_{t {1} }(n)+[t_{1}=0] $$
e O $M=0$00 0
$$0 0 =0%%
e 0 $a=0%$0 0
$$ 0 0 =\Ifloon\frac{b}{cHrfloor™~{t_{2} }(h_{t_{1}}(n)+[t_{1}=0]) $$
e [1 $a\ge c$ O $b\ge c$00 O

$$0 0 =\sum_{u {1}+u {2}+u {3}=t {2}}{t {2}\choose
u_{1},u_{2},u_{3}}(\Ifloor\frac{a}{c}\rfloor)~{u_{2} }(\Ifloor\frac{b} {c}\rfloor)~{u_{3} }f(a\%c,b\%
cent {1r+u {2},u {1}) %%

e [0 $0\le a,b<c$[]0 O

$$0 0 =m~{t_{2}}h_{t {1} }(n)-
\sum_{u=0}"{t_{2}-1H\sum_{v=0}"~{t {1}+1}g_{t {2}u}h_{t {1}v}f(c.c-b-1,a,m-1,u,v) $$

00000 $t {1}=0,t {2}=1$000 0O
e 0 $m=0$0 O
$$0 0 =0%%
e 0 $a=0$00 0
$$ 0 O =\Ifloor\frac{b} {cHrfloor(n+1) $$
e [1 $a\ge c$ O $b\ge c$00 O
$$ 0 0 =\frac{n(n+1)} {2}\Ifloor\frac{a} {c}\rfloor+(n+1)\Ifloor\frac{b} {c }\rfloor+f(a\%c,b\%c,c,n) $$
e 0 $0\le a,b<c$10 O
$$ 0 O =nm-f(c,c-b-1,a,m-1) $$
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0O
$x™M{2}+y ™ {2}=t$ 00000000 $4(\sigma_{1}(t)-\sigma {3}(t))$00 O $\sigma {1}(t)$ OO
$t$ 00000 $4$0 $1$0 00 0%\sigma {3HD)$ 00 $t$ 00000 $4$0 $3$0 00 0

00 $m$O0000 $c {1},c {2} \cdots,c {m}$s0 000 OOOCO0OOO0O $c {m-1}c {m}$sJ00CO
$\gcd(c_{1},c {2} \cdots,c {m})$ 0O OO0 O00ODO0OO $m$ OO OO0 OODOOOODOOOOO

EREpEEN

oo Oon
gobogooboboooboboonooooon

ooy

googoggn

0$G$ 0000000 $|G=n$00 $G$ 00O 0OOO $a$ 0 $a~{n}=e$[]

oo

Ooon

D00000 $h$00 00 $R$OUO OO O $2\pi Rh$[
OO000oOooooO $(A+B+C-\pi)R*{2}$ [0
O000000gs$\frac{\sin A}{a} = \frac{\sin B}{b} = \frac{\sin C}{c}$

0000 00O[Q$\cos a=\cos b\cos c+\sin b\sin c\cos A$, $\cos A=-\cos B\cos C+\sin B\sin C\cos a$

oot

000000000000 $S=a+\frac{b}{2}-1$000 $a$ 00000000 0O0OOMNsbs OO O OO
gooooooon

oo

O $y=kx+b$ O OO $(-k,b)$00 $(k,b)$ 000 $y=-kx+b$Q0 00000 OCO0O0O0DOOOOOODOOO

CVBB ACM Team - https://wiki.cvbbacm.com/


http://clatisus.com/The%202016%20ACM-ICPC%20Asia%20China-Final%20(Shanghai)%20Contest#i.-cherry-pick
https://www.jstor.org/stable/1968047

Last
;8(2’?)58:8/01 2020-2021:teams:intrepidsword:zhongzihao:conclusion https://wiki.cvbbacm.com/doku.php?id=2020-2021:teams:intrepidsword:zhongzihao:conclusion&rev=1596282714

19:51

goboogoboooooo

oooon

00000000000000 $i$00000 $k {i}=\pm\frac{1}{r {i}}$0000000000000
0000000000000 $2\sum_{i=1}~{4}k_{i}~{2}=0sum_{i=1}"{4}k {iH~{2}$000 O
$n$ 000 $nsum_{i=1}~{n+2}k_{i}~{2}=(sum_{i=1}~{n+2}k_{iH"~{2}$0

N

oobooobobooobooobobooobbg
gobooobbooobobooobobooobobda
gbobogoboooboobooon

gobooobbooobooobbooobbuooobbooobLbbooobbooobboobnb o
gobooooboooobooon

HEN

HEN

Oo00bOobooobobobooob 2o 20000+00030000)O

LU

Joogood

000000000000000 $k+1$00000%$(x {0}y {0})\cdots,(x_{k},y {k})$ 00O
$L(x)=\sum\limits_{i=0}~{k}y {iH {i}(x)$ 00000 $| {i}{x)$ 0000000000000 000O
$1_{i}(x)=\prod\limits_{j=0,j\neq i}~ {k\frac{x-x_{j}}{x_{i}-x_{j}}$

oot

$x_{n+1}=x_{n}-\frac{f(x_{n})}{f'(x_{n})}$
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Stern-Brocut tree

0000000000000 00000000%$\frac{0}{1}, \frac{1}{0}$N0 D00 00DOODOOO
$[\frac{a}{b} \frac{c}{d}Ils 000 ODOO0OO0O0OO $[\frac{a}{b} \frac{a+c}{b+d}1$ O
$\frac{a+c}{b+d} \frac{c}{d}I$ (00000 DOO0OO00OOOOODOOOOODOOO

Tree of primitive Pythagorean triples

OoooOoOoOooooooooooOoOonnD $345°{Ts0000000 $$ A=\begin{pmatrix}
1&-2&2\\ 2&-1&2\\ 2&-2&3\\ \end{pmatrix} $$

$$ B=\begin{pmatrix} 1&2&2\\ 2&1&2\\ 2&2&3\\ \end{pmatrix} $$
$$ C=\begin{pmatrix} -1&28&2\\ -2&1&2\\ -2&2&3\\ \end{pmatrix} $$

O0000000 $\alphasfd 000000000000 OOOO $A\alpha, Blalpha, C\alpha${d O O
00000000000 DOooOooooooopsa™~{2}+b~{2}=c~{2}$000

oot

Oo0O00ooooooo s\{t{iNsgoooon $S=\prod {i=1}"{n}\{x|0\le x\le

t {i},x\in\mathbb{Z}\}$00 O $\vec{x}\preceq\vec{y}$ OO OO $\forall 1\le i\le n,x_{i}\ley {i}$0
OO0 s$Ss 000000000000 $x {i}snooono
$\displaystyle{\sum_{i=1}"~{n}x_{i}=\Ifloor\frac{\sum_{i=1}"~{n}t {i}}{2}\rfloor}$ O O $\forall
Nleillen, O\lex {iNet {i}$00000000O0

oo

0 $\oplus,\otimes$ DO OO OO0 $\opluss OO OO DODODODODO[JO$\otimes$ OO0 OO O[J%\otimess O
$oplus$ DO DOODOODOOOOOO $A {nmitimes B_ {m,p}=C {n,p}$00 0O
$c_{i,j}=\bigoplus_{k=1}"~{m}a_{ik}otimesb {kj}$00 0000000000000 DOO0OOO
$\oplus$ 0O OO0 $\otimes$ DO DD O0S\oplus$ DO DD DO/0OO0%S\otimess DO OO OO
$[0,+\infty)$ OO0 $\oplus$ 0D O D O/0000$\otimes$ 00D DD O DODODOOOOOOOODO
O000O0dpO0OD0OODOOODOO

gecll OO OQ

e builtin popcount(x) OO0 $x$ 0000 $1$0000
e builtin parity(x)00 $x$0000$1$00000000
e builtin clz(x)OO $x$0 00000 $O$SC O OO

e builtin ctz(x)OO $x$0 00000 $0$000O0

e builtin ffs(x)OD $x$ 000000000 $1$0000

0000000000 unsigned intd0 000 unsigned long longO0 00000000 OOODO
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O W00 _ builtin popcountll] builtin clz(x) O _ builtin ctz(x)OO0O $x=0%$0
oo

Jooooodogogo

000000 $A,B\subset\imathbb{N}$00O $0\in A,1\in B,|A|=n,|B|=m$00 O $A+B=\{x+y|x\in A,y\in
B\}$[O $A+B=[1,nm]\cap\mathbb{N}"~{+}$00 $(AB)$ 00D DDDDODODODOOOOOO

O0ooooood
$$ \begin{cases} &1&(n=1\lor m=1)\\ &f(n,m)+f(m,n)&(n>1\land m>1) \end{cases} $$

00 $f(n,m)=\sum_{i=1}"{+\infty}g_{i}(n)(g_{i}(m)+g_{i+1}(m))$0$g_{iH(n)$ DO DT $n$ OO DO
$i$ 000 $1$0000000000000000

og

0000000 $n$0000000000000 $v_{0}\cdots,v {s}$00 0 $v {0}=1,v {s}=n$[0 O
000 $v {1} \cdots,v {s}$0 00000000 DOOOO0OOODOO0OODOOOOOOOOOODO
0000000 $n$ 0000000 $1$0000 $vin)$jCO 000D 0o0o0ooooon
$\Ifloor\log_{2}n\rfloor+v(n)-1$00 000 $n$s 0000 OC OO OO $l(n)$0$Knuth$ O O
$l(n)\ge\lfloor\log_{2}n\rfloor+\Iceil\log_{2}v(n)\rceil$0 00 OO0 $v(n\le8$ DO OO O OO

googoo

000 $-11s00000000000000000O0O0O $\sum_{i=1}~{n}w_{iH(x_{i})$00 $f(x)$
000000 $2n-1$00000000000000000000 $n=1\sim5$00 $w$ O $fs 000

$n$ $x_{i}$ sw_{i}$

$1% $0$ $2%

$2% $\pm\frac{1}{\sqrt{3}}$ $1%

$3% $0% $\frac{8}{9}$
$\pm\sqrt{\frac{3}{5}}$ $\frac{5}{9}$

$4$| S\pm\sqgrt{\frac{3}{7}-\frac{2} {7 \sqrt{\frac{6}{5}}}$ | $\frac{18+\sqrt{30}}{36}$%
$\pm\sqrt{\frac{3}{7}+\frac{2} {7}\sqrt{\frac{6} {5} }}$| $\frac{18-\sqrt{30}}{36}$
$5% $0% $\frac{128}{225}$%
$\pm\frac{1}{3}\sqrt{5-2\sqrt{\frac{10}{7}}}$ $\frac{322+13\sqrt{70}}{900}$
$\pm\frac{1}{3}\sqrt{5+2\sqrt{\frac{10}{7}}}$ $\frac{322-13\sqrt{70}}{900}$

D000000$-1,1$0 000000000 0[0$\int_{a}~{b}f(x)\mathbb{d}x=\frac{b-
a}{2Nint_{-1}"~{1}f(\frac{b-a}{2}x+\frac{a+b}{2})\mathbb{d}x$
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