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1.1 AREERESESEN Tarjan F3X

EX TEREEGH, WREADNTA u,v AFE— KT o B v MR HWAE—% 0 ?U u FRIERAE, T
FRIZX AT A w, v /E5RIZEIERY (strongly connected). 1R A M E G IR AT AGRIEE, G &2—
SEIEIRBE . A A HE R E AR ORI S T, FROVIRIEIRE 532 (strongly connected components). £
Iri) ] P R e B 0 ) R A o — A L, R T2 — A DAG CH IR E3ED .

WMAEEBTFE G MORREE 7 HAY G2 smidil 1 B B S — D iiEid 1
K G i3 G 2 G ETE.

Tarjan B3E € 3 dfn(u) NS5 u RIS S, 4 0 R low(u) 15

low(u) = min

{

dfn(u),

low(v), (u,v) AMEIL, uw o B R

dfn(v)  (u,v) J9Ja FAER A FR 45 R s X
}

AL u M RERE R, & dfn(u) = low(u), WL u ARERTH LA EER T RS 52—
SR /)

K

tarjan - SCC
void tarjan(int u)
{
dfnf[u] = low[u] = ++idx;
st[top++] =
for (Edge cur : G[u])
if (!dfn[cur.to])
tarjan(cur.to),
low[u] = min(low[u], low[cur.to]);
else if (!scc[cur.to])
low[u] = min(low[u], dfn[cur.to]);
if (dfn[u] == low[u] && ++cnt)
do scc[st[——top]] = cnt;
while (st[top] != u);

&R

POJ2186/BZ0J1051 - Popular Cows X5 f it 5

Popular Cows

#include <cstdio>

inline int min(int a, int b) { return a < b ? a : b; }


http://poj.org/problem?id=2186
http://www.lydsy.com/JudgeOnline/problem.php?id=1051
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int head[10010], next[50010], to[50010], ecnt;

int dfn[10010], low[10010], stk[10010], scc[1l@010], top, idx, scccnt;
bool instk[10010];

int deg[10010];

inline void addEdge(int f, int t)

{
ecnt++;
next[ecnt] = head[f];
head[f] = ecnt;
to[ecnt] = t;
}
void tarjan(int x)
{
dfn[x] = low[x] = ++idx;
instk[stk[top++] = x] = true;
for (int cur = head[x]; cur; cur = next[cur])
if (!dfn[to[cur]])
tarjan(to[cur]), low[x] = min(low[x], low[to[cur]l]);
else if (instk[to[cur]])
low[x] = min(low[x], dfn[to[cur]l]);
if (dfn[x] == low[x])
{
sccent++;
do
{
top—;
scc[stk[top]] = scccnt;
instk[stk[top]] = false;
} while (stk[top] != x);
}
}
int main()
{

int n, m;
scanf ("%d%d", &n, &m);
for (int i = 0, x, y; 1 < m; i++)
{
scanf("%d%d", &x, &y);
addEdge(x, Vy);

for (int i = 1; i <= n; i++)
if (!'dfn[i])
tarjan(i);
for (int i = 1; i <= n; i++)
for (int cur = head[i]; cur; cur = next[cur])
if (scc[i] != scc[to[cur]])
deg[scc[i]]++;
int zcnt = 0, id = 0;
for (int i = 1; i <= sccent; i++)
if (deg[i] == 0)
zent++, id = i;
if (zcnt !'= 1)
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{
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{

int

&g

1)

putchar('e');
else
{
int ans = 0;
for (int i = 1; i <= n; i++)
if (scc[i] == id)
ans++;
printf("%d", ans);
}

return 0;

POJ3180 - The Cow Prom The N(2 <= N <= 10,000) cows are so excited.

The Cow Prom

clude <cstdio>
ine int min(int a, int b) { return a < b ? a : b; }
st int maxn = 100010;

head[maxn], next[maxn << 1], to[maxn << 1], ecnt, n, m;

dfn[maxn], scc[maxn], cnt[maxn], scccnt, stk[maxn], low[maxn], idx, top;
ine void addEdge(int f, int t)

ecnt++;

next[ecnt] = head[f];
head[f] = ecnt;
to[ecnt] = t;

d tarjan(int x)

dfn[x] = low[x] = ++idx;
stk[top++]
for (int i = head[x]; i; i = next[i])
if (!dfn[to[i]])
tarjan(to[i]), low[x] = min(low[x], low[to[i]]);
else if (!scc[to[i]])
low[x] = min(low[x], dfn[to[i]]);
if (dfn[x] == low[x])

X5

{
sccent++;
do
scc[stk[—top]] = sccent;
while (stk[top] != x);
}
main()

scanf ("%d%d", &n, &m);
for (int i =0, x, y; 1 < m; i++)
{
scanf ("%d%d", &x, &y);
addEdge(x, y);


http://poj.org/problem?id=3180

37

38

39

40

41

42

43

44

45

46

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

1 Eig

1)

}
for (int i = 1; i <= n; i++)
if (!dfn[i]) tarjan(i);
int ans = 0;
for (int i = 1; i <= n; i++) cnt[scc[i]]++;
for (int i = 1; i <= scccnt; i++)
if (cnt[i] > 1) ans++;
printf("%d", ans);
return 0;

POJ1236 - Network of Schools 5% 73 48 SR A 0 ORI E N 0 ) =AM 4

Network of Schools

#include <cstdio>

inline int min(int a, int b) { return a < b ? a : b; }

const int maxn = 110, maxm = 10100;

int head[maxn], next[maxm], to[maxm], ecnt, f[maxn], g[maxn];
inline void addEdge(int f, int t)

{
ecnt++;
next[ecnt] = head[f];
head[f] = ecnt;
to[ecnt] = t;

}

int dfn[maxn], low[maxn], stk[maxn], scc[maxn], scccnt, top, idx;
void tarjan(int x)
{
dfn[x] = low[x] = ++idx;
stk[top++] = x;
for (int i = head[x]; i; i = next[i])
if (!dfn[to[i]])
tarjan(to[i]), low[x] = min(low[x], low[to[i]]);
else if (!scc[to[i]])
low[x] = min(low[x], dfn[to[i]]);
if (dfn[x] == low[x])
{
sccent++;
do
scc[stk[—top]] = scccnt;
while (stk[top] != x);

int main()

int n;
scanf("%d", &n);
for (int i = 1, x; 1 <= n; i++)
for (scanf("%d", &x); x; scanf("%d", &x))
addEdge (i, x);
for (int i = 1; i <= n; i++)
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if (!dfn[i]) tarjan(i);
for (int i = 1; i <= n; i++)
for (int j = head[i]; J; J = next[j])
if (scc[i] != scc[to[F]])
flscc[i]]++, glscc[to[j]]1]++;
int ansl = @, ans2 = 0;

if (sccent == 1)
printf("1\ne");
else
{
for (int i = 1; i <= sccent; i++)
ansl += f[i] == @, ans2 += g[i] == 0O;
printf("%d\n%d", ans2, ansl > ans2 ? ansl : ans2);
}
return 0;

12 EfES. FENEBESE

EX

EBESNEBE £ PEEEBET, MEAH -ANGESV, MGRTGESV, AV
Tbﬁ)ﬁ?i‘ﬁji (B —HE V H) KALE, RETES, MgV NEREE.
—AN K SR ) E UM E/J\%Jﬁ%/*qﬂﬂ’ﬂﬁﬁi&
R, WRAH—ANLES, MERRANLEGLE, FEAER, XA [EnEhn

ESCEEN %U'J—'T'ﬁﬁ? WR—NEEEENREBEXRT 1, WARZEESBEER (point bicon-
nected), PR I, —MERAEIR, S EACEXA KW SEEE Y 1, WE SRS —TTR
w%ﬁaa@mpmm,xm%%ﬁamwmmmmm — MBI REA 2 A E A
U SR —ANTE ) B AR R KT 1, AR Z B A BUEB Y (edge biconnected), Kk XU i BY # 1%
Mo —MEAH, HHEICEXANBRIRLEEE 1, WELES K ME— TR (bridge), XY K14
(articulation edge). *A@T REEZ N7
AIDAE Y, ROBUEIE 5 80E @ H T AR RO SUEIE, S22 A5 MR, TR EIMXGEHE,
PIRERTHE fORGEM, MM AGER . (HXIFEARWRE B1E0m
XXI%E By (30 £ G 7B G, iR G RIGEER, ')_”J7l‘/\ G AXRGEB T nR—A

HFE G TE(fTT*AXXLL?F@EﬁE%;% M G" R R NE K. X% #5735 (biconnected
component) BCEEE R, B EIMRCR SRS 7B RRER,  RUBUGEIE 4 2 O .

Tarjan B3% 25 H KA low(u) 145

low(u) = min

{
dfn(u),
low(v), (u,v) AMEIL (LFi)
dfn(v)  (u,v) ANfEWIA GREL) FEMT dfn(v) < dfn(u) H o A u BSLES 5
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K
tarjan - BCC
void tarjan(int u, int p)
{
dfnf[u] = low[u] = ++idx;
for (int e = head[u]; e; e = next[e])
if (!dfn[to[e]])
tarjan(to[e], u), low[u] = min(low[u], low[to[e]]);
else if (to[e] != p)
low[u] = min(low[u], dfn[to[e]]);
}
ZIH/

POJ3177 - Redundant Paths % —5K45 #f K@ I il 48 sl SUEE K, /0 E

Redundant Paths

#include <cstdio>

inline int min(int a, int b) { return a < b ? a : b; }

int head[5010], to[20010], next[20010], ecnt, map[5010][5010];
int dfn[5010], low[5010], idx, cnt[5010];

void addEdge(int f, int t)

{
ecnt++;
next[ecnt] = head[f];
head[f] = ecnt;
to[ecnt] = t;
}
void tarjan(int u, int p)
{
dfnf[u] = low[u] = ++idx;
for (int e = head[u]; e; e = next[e])
if (!dfn[to[e]])
tarjan(to[e], u), low[u] = min(low[u], low[to[e]]);
else if (to[e] != p)
low[u] = min(low[u], dfn[to[e]]);
}
int main()
{

int n, m;
scanf ("%d%d", &n, &m);
for (int i = 1, x, y; i <= m; i++)
{
scanf ("%d%d", &x, &y);
if (Imap[x][y])
{
addEdge(x, y);
addeEdge(y, x);
map[x][y] = map[y][x] = true;


http://poj.org/problem?id=3177
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}
tarjan(1, 9);
for (int i = 1; i <= n; i++)
for (int e = head[i]; e; e = next[e])
if (low[to[e]] != low[i])
cnt[low[i]]++;
int ans = 0;

for (int i = 1; i <= i++)

n;

ans += cnt[i] 1;

printf("%d", (ans + 1) >> 1);
return 0;

POJ1523 - SPF K|S 5MERIXAN S 5iH 2/ AN ER S &

Redundant Paths

#include <cstdio>

#tinclude <cctype>

#include <cstring>

#tdefine clz(X) memset(X, @, sizeof(X))

inline int max(int a, int b) { return a > b ? a : b; }
inline int min(int a, int b) { return a < b ? a : b; }
inline void read(int &x)

{
int ch = x = 0;
while (!isdigit(ch = getchar()));
for (; isdigit(ch); ch = getchar())
X =Xx *¥ 10 + ch — '90"';
}

int map[1e10][1010], range;
int dfn[1010], low[1l@10], idx;
int son, subnet[1010];

void tarjan(int u)

{
dfn[u] = low[u] = ++idx;
for (int v = 1; v <= range; v++)
if (map[ullv])
if (!dfn[v])
{
tarjan(v);
low[u] = min(low[u], low[Vv]);
if (low[v] >= dfn[u])
(u == 1 ? son : subnet[u])++;
}
else
low[u] = min(low[u], dfn[v]);
}
int main()
{

int x, y, T = 0;
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while (read(x), x)

{
clz(map), clz(dfn), clz(low), clz(subnet), son = idx = @;
read(y);
map[x][y] = map[y][x] = 1;
range = max(x, y);
while (read(x), x)
{
read(y);
map[x][y] = map[y][x] = 1;
range = max(range, max(x, y));
}
printf("Network #%d\n", ++T);
tarjan(1);
bool flag = false;
if (son > 1) subnet[1] = son — 1;
for (int i = 1; i <= range; i++)
if (subnet[i])
printf(" SPF node %d leaves %d subnets\n", i, subnet[i] + 1),
flag = true;
if (!flag)
puts(" No SPF nodes");
putchar('\n');
}
return 0;

P0OJ2942 - Knights of the Round Table X@id TE7%, F RGN AN G . RERKE DKL
B 5 b I A B 1
ESY% A

1.3 2-SAT
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JEA IR AR TS @ = b XA R A AT A SERGER I .

XM R ¢ WIERATUR S MAE 2 5~z Pl = REABETAME. EELEY o SEEEE b
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AN, BATBRBER— M T . WA TN EE o,
cPRERRERSE GRETHR) BRINFE «MERNRERNEZE 1 HE

i —HE @A /R RE . EE T Tarjan FEPTR A RIER D EHUEHIRINT SRR TR, REAR
TR G5 R BRI AN, B FH 93 38 20 B 2 5 oK S 800 B ]
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POJ3648 - Wedding Additionally, there are several pairs of people conducting adulterous relationships (both

different-sex and same-sex relationships are possible)

adulterous relationships

#include <cstdio>

#include <cstring>

inline int min(int a, int b) { return a < b ? a : b; }
const int maxn = 2010, maxm = 500010;

int head[maxn], next[maxm], to[maxm], ecnt;

inline void addkEdge(int f, int t)

{
next[ecnt] = head[f];
head[f] = ecnt;
to[ecnt] = t;
ecnt++;

}

int dfn[maxn], low[maxn], stk[maxn], scc[maxn], top, idx, scccnt;
void tarjan(int x)
{
dfn[x] = low[x] = ++idx;
stk[top++] = x;
for (int i = head[x]; ~i; i = next[i])
if (!dfn[to[i]])
tarjan(to[i]), low[x] = min(low[x], low[to[i]]);
else if (!scc[to[i]])
low[x] = min(low[x], dfn[to[i]]);
if (dfn[x] == low[x])
{
sccent++;
do
scc[stk[—top]] = sccent;
while (stk[top] != x);

int main()

int m, n;

while (scanf("%d%d", &n, &m) && (m + n))

{
memset (head, —1, sizeof(head));
memset(dfn, @, sizeof(dfn));
memset(low, ©, sizeof(low));
memset(scc, 0, sizeof(scc));
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idx = top = ecnt = scccent
int a1, a2;
char c1, c2;

for (int i = 0; i < m; i++)

8;

{
scanf("%d%c %d%c", &al, &cl, &a2, &c2);
al = al << 1 | (c1 == 'h'), a2 = a2 << 1 | (c2 == 'h'");
addEdge(al, a2 ~ 1), addEdge(a2, al ~ 1);
}
addEdge (0, 1);
for (int 1 = 0; 1 < (n << 1); i++)
if (!dfn[i]) tarjan(i);
bool flag = true;
for (int i = 0; i < n && flag; i++)
if (scc[i << 1] == scc[i << 1 | 1])

flag = false;
if (!flag)
puts("bad luck");
else if (n < 1)
putchar('\n");
else

for (int i = 1; i < n; i++)

printf("%d%c%c",
==n-1]);
}

return 0;

i,

(scc[i << 1] > scc[i << 1 | 1]) ? 'w'

POJ3678 - Katu Puzzle FAT 4 B # oL ix 4~ i ?

#include <cstdio>

#tinclude <cstring>

inline int min(int a, int b) { return a < b ? a

Katu Puzzle

const int maxn = 10010, maxm = 4000010;

int head[maxn],

inline void addEdge(int f, int t)

{

}

int dfn[maxn], low[maxn], stk[maxn],

next[ecnt] = head[f];
head[f] = ecnt;
to[ecnt] = t;

ecnt++;

void tarjan(int x)

{

dfn[x] = low[x] = ++idx;
stk[top++] = x;
for (int i = head[x]; ~i; i =
if (!dfn[to[i]])
tarjan(to[i]), low[x]

next[maxm], to[maxm], ecnt;

b; }

scc[maxn], top, idx, scccnt;

next[i])

min(low[x],

low[to[i]]);

h',

10

" A\n"[1i
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else if (!scc[to[i]])

low[x] =

if (dfn[x] == low[x])
{

min(low[x], dfn[to[i]]);

sccent++;
do
scc[stk[—top]] = sccent;
while (stk[top] != x);
}
}
int main()
{
int n, m;
while (~scanf("%d%d", &n, &m))
{
memset (dfn, 0, sizeof(dfn));

memset(low, O,
memset(scc, O,

memset (head, —1,
ecnt = top = idx =
for (int i = @, u, v,

{
char op[5];

scanf ("%d%d%d%s",
if (op[@] == 'A")
if (w)
{
addEdge (u
addEdge (u
addEdge (u
}
else
{
addEdge(u
}
if (op[@] == '0")
if (w)
{
addEdge (u
}
else
{
addEdge (u
addEdge (u
addEdge (u
}
if (op[@] ==
if (w)
{

|X|)

addEdge (u
addEdge (u

sizeof(low));
sizeof(scc));
sizeof(head));
sccent = 95

w; 1< m; ++1)

&u, &v, &w, op);

<< 1, v << 1 |
<< 1, v << 1),
1

<< | 1, v <<

<< 1|1, v <<

<< 1, v << 1 |

<< 1, v << 1),
<< 1|1, v <<
1 1

<< , V<<

<< 1, v << 1 |

<< 1] 1, v <«

1), addEdge(v << 1, u << 1 |
addEdge(v << 1 | 1, u << 1 |
1 | 1), addEdge(v << 1, u <<

1), addEdge(v << 1 | 1, u <<

1), addEdge(v << 1, u << 1 |

addEdge(v << 1 | 1, u << 1 |
1 | 1), addEdge(v << 1, u <<
1), addEdge(v << 1 | 1, u <<

1), addEdge(v << 1, u << 1 |
1), addEdge(v << 1 | 1, u <<

1);
1);
1);

1);

1);

1);
1);
1);

1);
1);
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else

{

addEdge(u << 1, v << 1), addEdge(v << 1 | 1, u << 1 | 1);
addEdge(u << 1 | 1, v << 1 | 1), addEdge(v << 1, u << 1);

}

for (int 1 = 0; 1 < (n << 1); i++)
if (!dfn[i]) tarjan(i);

bool flag = true;

for (int i = 0; i < n && flag; i++)

if (scc[i << 1] == scc[i << 1 | 1])
flag = false;
puts(flag ? "YES" : "NO");
}
return 0;

P0J2749 - Building roads % Y6 @545 v ik 2 15 21 it v

Building roads
#include <cstdio>
#include <cstring>
inline int abs(int x) { return x >= 0 ? x : —x; }

inline int min(int a, int b) { return a < b ? a : b; }

const int inf = Ox3f3f3f3f, maxn = 10010, maxm = 1200010;

int head[maxn], next[maxm], to[maxm], ecnt, n, A, B;

int dfn[maxn], low[maxn], stk[maxn], scc[maxn], top, idx, scccnt;

int sx1, syl, sx2, sy2, sLen, X[maxn], Y[maxn], hate[maxn][2], like[maxn][2],

d[maxn];

inline void addEdge(int f, int t)

{
next[ecnt] = head[f];
head[f] = ecnt;
to[ecnt] = t;

ecnt++;
}
void tarjan(int x)
{

dfn[x] = low[x] = ++idx;
stk[top++] = x;
for (int i = head[x]; ~i; i = next[i])
if (!dfn[to[i]])
tarjan(to[i]), low[x] = min(low[x], low[to[i]]);
else if (!scc[to[i]])
low[x] = min(low[x], dfn[to[i]]);
if (dfn[x] == low[x])
{
sccent++;
do
scc[stk[—top]] = scccnt;
while (stk[top] != x);
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bool check(int x)

{

int

memset(dfn, 0, sizeof(dfn));
memset (low, ©, sizeof(low));
memset(scc, 0, sizeof(scc));
memset (head, —1, sizeof(head));
ecnt = top = idx = scccnt = 0;
for (int i = 1; i <= n; i++)
for (int j = 1i + 1; j <= n; j++)
{
int 11 = d[i << 1], 12 = d[i << 1 | 17];
int rl1 = d[j << 1], r2 = d[j << 1 | 1];
if (11 + r1 > x)
addEdge(i << 1, j << 1 | 1), addEdge(j << 1, i << 1 |
if (11 + r2 + sLen > Xx)
addEdge(i << 1, j << 1), addEdge(j << 1 | 1, i << 1 |
if (12 + r1l + sLen > Xx)
addEdge(i << 1 | 1, j << 1 | 1), addEdge(j << 1, i <<
if (12 + r2 > x)
addEdge(i << 1 | 1, j << 1), addEdge(j << 1 | 1, i <<

}
for (int i = 1, a, b; i <= A; i++)
{
a = hate[i][@], b hate[i][1];
addEdge(a << 1, b << 1 | 1);
addEdge(a << 1 | 1, b << 1);
addEdge(b << 1, a << 1 | 1);
addEdge(b << 1 | 1, a << 1);

for (int i = 1, a, b; i <= B; i++)

a = like[i][@], b = like[i][1];
addEdge(a << 1, b << 1);
addEdge(a << 1 | 1, b << 1 | 1);
addEdge(b << 1, a << 1);
addEdge(b << 1 | 1, a << 1 | 1);

for (int i = 1; i <= (n << 1); i++)
if (!dfn[i])
tarjan(i);
for (int i = 1; i <= n; i++)
if (scc[i << 1] == scc[i << 1 | 1])
return false;
return true;

main()
scanf ("%d%d%d%d%d%d%d", &n, &A, &B, &sx1l, &syl, &sx2, &sy2);

sLen = abs(sxl — sx2) + abs(syl — sy2);
for (int i = 1; i <= n; i++)

1);

1);

1);

1);
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scanf ("%d%d", X + i, Y + 1i);
for (int i = 1; i <= n; i++)
d[i << 1] = abs(X[i] — sx1) + abs(Y[i] — syl),
d[i << 1 | 1] = abs(X[i] — sx2) + abs(Y[i] — sy2);
for (int i = 1; i <= A; i++)
scanf("%d%d", &hate[i][@], &hate[i][1]);
for (int i = 1; i <= B; i++)
scanf("%d%d", &like[i][@], &like[i][1]);
int 1 = 9, r = 8000000, m, ans = —1;
while (1 <= r)
check(m = (1 + r) >> 1) ? r = (ans =m) —1 :1=m+ 1;
printf("%d\n", ans);
return 0;
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void dfs(u)
{
for (edge e : edges[u])
if (!flag[e])

{
flag[e] = true;
flag[rev(e)] = true; //WRE 6 A n B WM £ 44T
dfs(e.to);
S.push(v);
}

}
B RUCE AR S B — 25 TR 2B G RN [ B (Rl 230 AR PP I8 Fr) . i TSk sdT i R b i
SKImZVIH MG, BFIZEENN R 2R EN O(|E)).

)R

UOJ117 - BRAIEIEE IR E A TAT S A XA AR 15 0 & ok .

Building roads

#include <cstdio>
#include <cctype>
inline void read(int &x)

{

int ch = x = 0;

while (!isdigit(ch = getchar()));

for (; isdigit(ch); ch = getchar()) x = x * 106 + ch — '0";
}

const int N = 100000 + 10, E = N << 2;
int adj[N], to[E], nxt[E], ecnt = 1;
int out[N], in[N], t, n, m;

bool flag[E];

int ans[E], tail;

inline void addkEdge(int u, int v)

{
ecnt++;
nxt[ecnt] = adj[u];
adj[u] = ecnt;
to[ecnt] = v;

}

void dfs(int u)

{

for (int &i = adj[u]; i; i = nxt[i])
{

bool sig = i & 1;
if (!flag[c])
{


http://uoj.ac/problem/117
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}
}
int main
{

read
for

{

for

for

if (

flag[c] = true;
dfs(to[i]);
ans[tail++] = (t == 1 && sig) ? —c : c;

O

(t), read(n), read(m);

(int i =0, u, v; 1 < m; i++)

read(u), read(v);
addEdge(u, Vv);

out[u]++, in[v]++;

if (t == 1) addEdge(v, u);

(int 1 = 1; i <= n; i++)

if (t == 1 ? ((in[i] + out[i]) & 1) : (in[i]
return puts("NO"), ©;

(int i = 1; i <= n; i++)

if (adj[i])

{
dfs(i);
break;

}
tail != m) return puts("NO"), ©;

puts("YES");
(int i =m— 1; i >= 0; i—) printf("%d ", ans[i]);

for

return 0;
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for

{

for

-

%3]

genNext

(int 1 =1, j = —1; i < len; i++)

while (~j && str[j + 1] != str[i]) j = next[j];

if (str[j + 1] == str[i]) j++;
next[i] = J;

Find
(int 1 =0, j = —1; i < len; i++)
while (~j && t[j + 1] != s[i]) j = next[j];

if (t[j + 1] == s[i]) j++;
if (j == len — 1) ans++, j = next[j];

Ll

POJ3461 - Oulipo 3K M fir A5 VL AC A7 B

Oulipo
#include <cstdio>
#include <cstring>
char a[1 << 20 | 1], b[1 << 14 | 1];
int la, 1b;
int next[1 << 14 | 1];
int main()
{
next[0] = —1;
int n;
scanf("%d", &n);
while (n—)
{
scanf("%s%s", b, a);
la = strlen(a), 1lb = strlen(b);
for (int i =1, j = —1; i < 1lb; i++)
{
while (~j && b[j + 1] != b[i]) j = next[j];
if (b[j + 1] == b[i]) j++;
next[i] = J;
}
int ans = 0;
for (int i =0, j = —1; i < la; i++)
{
while (~j && b[j + 1] != a[i]) j = next[]j];

if (b[j + 1] == a[i]) j++;

if (j == 1b — 1) ans++, j = next[]j]
}
printf("%d\n", ans);

3

17
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return 0;

POJ2406 - Power Strings

#include <cstdio>
#include <cstring>
char str[1l << 20 | 1];
int next[1 << 20 | 1];
int 1len;

int main()

next BUHRIE W TR

Power Strings

{
next[0] = —1;
while (scanf("%s", str))
{
if (str[@] == '.') break;
len = strlen(str);
for (int i =0, j = —1; i < len;)
(~j && str[i] != str[j]) ? j = next[j] next[++1i] = ++3j;
printf("%d\n", len % (len — next[len]) == @ ? len / (len — next[len])
}
return 0;
}

CF526D - Om Nom and Necklace ™7

Om Nom and Necklace
#include <cstdio>
#include <cstring>
char s[1000010];
int next[1000010], n, k, len;
int main()
{
scanf ("%d%d%s", &n, &k, s);
next[@] = —1;
len = strlen(s);
for (int 1 = 1; i < len; ++1i)
{
int j;
for (j = next[i — 1]; j !'= —1 && s[j + 1] != s[i]; Jj = next[j]);
if (s[j + 1] == s[i]) j++;
next[i] = j;
}
for (int i = 0; i < len; ++i)
{
intp=1+1, q p / (i — next[i]);
putchar(((p % (i — next[i]) ==0) ? (q / k >=q % k ? '1' 'e')
[ ') );
}

return 0;

1);

18

(qg/ k>q%k
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Trie - impl

struct node
{

node *trans[26];

int cnt;
}s
void insert(node *n, char *str)
{

for (; *str; n = n—>trans[*str — '0'])

if (n—>trans[*str — '0'] == 0)
n—>trans[*str — '0'] = new_node();

n—>cnt++;
}
3R

P0OJ3630 - Phone List i ALy, A IREAZ KT GG B8R IC, W AT R 22
A ER U ATSE .

Oulipo
#include <cstdio>
#include <cstring>
struct node
{
node *trans[10];
bool is_end;
} nodes[100010];
node *root;
int cnt;
node *new_node() { return &nodes[cnt++]; }
char buf[11];
bool try_insert(node *n, char *str)

{
if (n—>is_end) return false;
if (*str == '\@")
{

for (int i = 0; i < 10; i++)
if (n—>trans[i])

return false;
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n—>is_end = true;

return true;

}

if (n—>trans[*str — '0'] == @) n—>trans[*str — '0']

return try_insert(n—>trans[*str —

P0J2945 - Find the Clones n MR B, FMKERN m, Hth n TFRRELZHIN ik (1 <i<n)

'0'], str + 1);

sizeof(nodes));

buf);

try_insert(root, buf);

"NO");

}
int main()
{
int t, n;
scanf("%d", &t);
while (t—)
{
memset(nodes, 9,
cnt = 0;
root = new_node();
scanf("%d", &n);
bool flag = true;
while (n—)
{
scanf ("%s",
if (flag) flag =
}
puts(flag ? "YES"
}
return 0;
}
IR R R B AN £

#include <cstdio>

#include <cstring>

struct node

{
node *trans[4];
int cnt;

} nodes[400010];

int tot;

node *root;

Find the Clones

inline node *new_node() { return &nodes[tot++]; }

void try_insert(node *n,

{

if (*str == '\@")
n—>cnt++;

else

{

if (n—>trans[*str — '0'] == @) n—>trans[*str — '0"]

try_insert(n—>trans[*str —

char *str)

'0'], str + 1);

new_node();

new_node();
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char f[1 << 8 | 17];
int ans[20010];
int main()

{
f['A'] = '@', f['C'] = '1', f['G'] = "2", F['T'] = "'3"';
int n, m;
char buf[22];
while (~scanf("%d%d", &n, &m) && (n + m))
{
memset(ans, ©, sizeof(ans));
memset(nodes, 0, sizeof(nodes));
tot = 0;
root = new_node();
for (int i = 0; i < n; i++)
{
scanf("%s", buf);
for (int j = 0; j < m; j++)
buf[j] = f[buf[j]];
try_insert(root, buf);
}
for (int i = @; i < tot; i++) ans[nodes[i].cnt]++;
for (int i = 1; i <= n; i++)
printf("%d\n", ans[i]);
}
return 0;
}

2.3 Aho-Corasick Automaton

B 2B FFRILE, Trie EA) KMP, HH next BN T fail $5%T,

SEIL Trie MSEI ESCCA B, FrRASLbA P E S .

buildFail

void buildFail()
{
int h = 90, t = 0;
root—>fail = &virt;
que[t++] = root;
while (h < t)
{
node *cur = que[h++];
for (int i = 0; 1 < 26; i++)
{
node *f = cur—>fail;
while (f—>trans[i] == @) f = f—>fail;
f = f—>trans[i];
if (cur—>trans[i])
(que[t++] = cur—>trans[i])—>fail = f;
else
cur—>trans[i] = f;

TheeAH A .
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}
}
}
ZIH
HDU2222 - Keywords Search AC HAIHUBHGE, {ERATHERR, B4
it

Keywords Search

#include <cstdio>
#include <cstring>
struct node
{
node *trans[26], *fail;
int cnt;
} nodes[500010], virt;
node *que[500010];
int tot;
node *root;
node *new_node() { return &nodes[tot++]; }
void insert(char *str)

{
node *cur = root;
for (; *str; str++)
{
if (cur—>trans[*str — 'a'] == 0)
cur—>trans[*str — 'a'] = new_node();
cur = cur—>trans[*str — 'a'];
}
cur—>cnt++;
}
void buildFail()
{

int h = 0, t = 0;
root—>fail = &virt;
que[t++] = root;
while (h < t)
{
node *cur = quel[h++];
for (int i = @; i < 26; i++)
{
node *f = cur—>fail;
while (f—>trans[i] == @) f = f—>fail;
f = f—>trans[i];
if (cur—>trans[i])
(que[t++] = cur—>trans[i])—>fail = f;
else
cur—>trans[i] = f;

TR A

W
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}
char buf[1000010];

int vis[500010];
int main()
{
memset(vis, —1, sizeof(vis));
int T, n;
scanf("%d", &T);
while (T—)
{
memset(nodes, 0, sizeof(nodes));
tot = 0, root = new_node();

for (int i = 0; i < 26; i++) virt.trans[i]

scanf("%d", &n);

for (int i = 0; i < n; i++)

{
scanf("%s", buf);
insert(buf);

}

buildFail();

scanf("%s", buf);

node *cur = root, *tmp;

int ans = 0;

for (char *ch = buf; *ch; ch++)

{

tmp = cur

while (tmp != &virt && vis[tmp — nodes]

{
vis[tmp — nodes] = T;
ans += tmp—>cnt;
tmp = tmp—>fail;

}
printf("%d\n", ans);

}

return 0;

2.4 Manacher

KRBT ESCEAR, HRRE R,

SRIG L UE SCERIRRFEER T 20%.

&)

POJ3974 - Palindrome Manacher &4

#include <cstdio>
#include <cstring>

inline int min(int a, int b) { return a < b ? a

cur—>trans[*ch — "a'];

Palindrome

root;

= T)

ATk H N,

}
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inline int max(int a, int b) { return a > b ? a : b; }
char buf[1000100], str[2000200];
int R[2000200], T;
int main()
{
while (scanf("%s", buf), buf[@] != 'E')
{
int m = int(strlen(buf)), n = 0;
str[n++] = '1";
Hs
for (int 1 = 0; 1 < m; i++)
str[n++] = buf[i], str[n++] = "#';
s
strn++] B

strn++]

strn++]

int p = 0, mx = 0, ans = 0;
for (int i = 1; i < n; i++)
{
R[i] = mx > i ? min(R[2 * p — i], mx — 1) : 1;
while (str[i + R[i]] == str[i — R[i]]) R[i]++;
if (R[i] + 1 > mx)
mx =i + R[p = 1i];
ans = max(ans, R[i]);

}
printf("Case %d: %d\n", ++T, ans — 1);

}

return 0;

3 EEHF
PR RS LSRR A R

3.1 EREFER
BRREN WabRMARE, Hb#0 WRAFAEES o, 15 a=be, WFK a0 %R, 300 B a, L
YE bla. U, FR a2 b REEG b2 a FIET.
EPRAVE A R
1. albAalc= a|(b+c)
2. alb=Vc € Z, albc

3. alb Ablc = alc
EREARE X MEE

EX 1: wHRBE
Vae€eZ,beZ" — 3q,r € Z,a=qb+r,r €]0,]b])
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a mod m =bmod m <= a=>b (modm)

EX 3: FIRAE

Ai={zlxr € ZNz mod m =i} — Va,b € A;,a =b (mod m)

s
1S
&
it
N

{a; mod m,as mod m,...,a, mod m} ={0,1,2,...,m — 1}

a=b(modm) < Jk€Z,a=b+km < ml|(a—Db)

EIE 2 FRKFZENKAR
1. a =a (mod m)
2. a=b (mod m) = b=a (mod m)
3.a=b (mod m) A b=c (mod m)=a=c (modm)
EE3 FRM=NEE
a,b,c e R,m e N* a=b (mod m) =
l. a+c=b+c (mod m)
2. a—c=b—c (modm)
3. ac = bc (mod m)
EE4 FRAM=NEHE
a,b,c e R,m € N* a=b (mod m) Ac=d (mod m) =
l. ax + cy = bx + dy (mod m) x,y €7
2. ac = bd (mod m)
3. a" =b" (mod m) n € N*

4 f(a)= f(b) (modm)  f(z) WIE—BERMETR

EHES
l. a=b (mod m) Adlm = a=b (mod d)
2. a=b (mod m) = ged(a,m) = ged(b,m)

3.Vie[l,n], a=b (mod m;) <= a=b (mod lem(my,ma,...,my,))

32 EH

EX T BED Z2RT 1MIERE, JFHBRT 1 AEARS AR EREECERR. KT 1 aEREm
IERERIR N EH
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2% FZEAET A MR © (o) T TN IERH « WRBAE 24, Baf
lim M =1

r—oo I

nr

BAREKREEME— D REE

oo
n:Hp;“ p; €P, a; €N
i=1

¥ 7E
nelP < Vie2,y/n], ifn

Eratosthenes 7%

Eratosthenes Sieve

fill(isprime, true);
for (int i = 2; i < n; i++)
if (isprime[i])
for (int j =1 * i; j < n; j += 1)
isprime[i] = false;

RRIES W o(n) SRR n L5 n BRI RSO, For BN ERE%,
IR MR n = ﬁ P = p(n) = f{ (i)
1 peP < op =p-1
T2 peP ac Ny = pp®) =p* —p*!

EE 3 m,n €N, Agedim,n) =1= @(mn) = p(m)p(n)

s

Il
—

EIE 4 n=][pj" = ¢(n)=n

i=1 2

(-1
L n=1 (mod2) — p(2n) = ¢(n)
EES5 ne(2,+0)NZ= p(n) =0 (mod 2)

EE6 neN,.= > pn) =n
d|n

RXRIEIE  ged(a,m) = 1,a € Ny ,m € [2,+00) N Z = a*™ =1 (mod m)
BONEE meP=a"'=1 (modm)

&R
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POJ2689 - Prime Distance %= /J7HHi-& %k

Prime Distance

#include <cmath>

#include <cstdio>

#include <cstring>

int prime_count;

int prime[5140];

bool f[1000010];

bool notprime[50010];
int main()

{

for (int i = 2; i < 50010; i++)
if (!notprime[i])
for (long long j = 111 * i * i; j < 50010; j += i)
notprime[j] = true;
for (int i = 2; i < 50010; i++)
if (!notprime[i])
prime[prime_count++] = i;
int 1, r;
while (~scanf("%d%d", &1, &r))

{
l1=1==17?21:1;
memset (f, 0, sizeof(f));
for (int i = @, a, b; i < prime_count; i++)
{
a=(1l—-1) / prime[i] + 1;
b =r / prime[i];
for (int j = a; j <= b; j++)
if (7 > 1)
f[j * prime[i] — 1] = true;
}
int mx = =1, mn = @x3f3f3f3f, x1 = 0, x2 =0, yl = 0, y2 = 0,
for (int i =0, p = —-1; i <=r — 1; i++)
if (!f[1i])
{
if (~p)
{
if (mx < i — p)
mx =1i—-—p, x1 =p+ 1, yl =i + 1;
if (mn > i — p)
mn =1i-—p, x2=p+1, y2 =i + 1;
p =1
}
if (mx == —1)
puts("There are no adjacent primes.");
else
printf("%d,%d are closest, %d,%d are most distant.\n", x2, y2, x1, yl);
}
return 0;

27


http://poj.org/problem?id=2689

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

10

11

12

13

14

3 EEREHEF

P0J3421 - X-factor Chains Jii K T W HEA4H &

X-factor Chains
#tinclude <cstdio>
int f[1 << 12 | 17;
long long _f(int x)

{
long long ans = 1;
for (int i = x; i; i—) ans *= ij;
return ans;
}
int main()
{
int x;
while (~scanf("%d", &x))
{
int _x =x, t = 0;
for (int i = 2; i * i <= _x; 1i++)
{
flt] = o;
while (_x % i == 0)
x /=1, f[t]++;
t++;
}
if (x !'= 1) flt++] = 1;
int sum = 0;
for (int i = 0; i < t; i++) sum += f[i];
long long fac = _f(sum);
for (int i = 0; i < t; i++) fac /= _f(f[i]);
printf("%d %11d\n", sum, fac);
}
return 0;
}

POJ3090 - Visible Lattice Points KX &%

Visible Lattice Points

#include <cstdio>
const int maxn = 1010;
int phi[maxn], sum[maxn];
int main()
{
phi[1] = 1;
for (int i = 2; i <= 1005; i++) if (!phi[i])
for (int j = i; j <= 1005; j += i)
{
if (tphi[J]) phi[3] = 3;
phi[j] = phi[j] / i * (1 — 1);
}

for (int i = 1; i <= 1005; i++) sum[i] = sum[i — 1] + phi[i];

int T, x;

28


http://poj.org/problem?id=3421
http://poj.org/problem?id=3090

15

16

17

18

19

20

21

22

1

2

3 EEHEF 29

scanf ("%d", &T);
for (int i = 1; i <= T; i++)

{
scanf("%d", &x);
printf("%d %d %d\n", i, x, sum[x] << 1 | 1);
}
return 0;
}
3.3 RILERERE

RAXNABESHNAEH
EX 1 HaflbRABNELR, WHdaeHdb, WHKdREaSbAKRT

BN 2 W a b RFEAAEN 0 MR, FRa s b AR TR a5 b MEAART, 5
KALH, TR ged(a,b)

EX3 BafMbENNEREE, a5 b HNIEAEEON o 5 b KRN RS 121E lem(a, b)

BRADARSH/NAEHAIMER
1. alm A blm = lem(a,b)|m
2. dla AN d|b = d|gcd(a,b)
_ ab
3. lem(a,b) = Sed(eD)

4. m,a,b € N — lem(ma,mb) = m x lem(a,b) , ged(ma,mb) =m X ged(a,b)
HEEZE

ZRTFRE £

m

m
a:Hp;’i, b:Hp?i
i=1 1=1

gcd(a, b) = Hp;nm(n,Si) , lcm(a, b) _ sznax(m,si)
=1 i=1
RRILEBEAL
gcd(a,b) = ged(b, a mod b)

BRILEBEE 2
gcd(a,b) = ged(a,a —b)
WRMJLESERE AHMHhd Ik

exged
void exgcd(int64 a, int64 b, int64 &x, int64 &y)
{b==02?(x=1,y =0) : (exgcd(b, a % b, y, x), y —=x * (a / b)); }
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34 ZKMREEHE

ZR—RAEFRTE
EMX1 abce€Zya#0,b#0, MBI ax + by = ¢ KIHFERN IC—IRAE T FE.

EE1 %a,beZHd=gcd(a,b), WHRdle, MATTREAEMETT 2L R, BT
it

FE 2 WRAETEAMHFN © = zo,y = yo WATTRERIMFT LLEIR N

b
xzxﬁgt,y:yo—%t,ﬁtlﬂtez

RIFAESEARERE Ta>0Hb>0M%MET, RJT KT ax + by = ¢ WEERREN TR—nLk
B R TFE ax = ¢ mod b HIEEEUE

K—TLMRIARGE EK ar =cmod b, BIAK ax +my =b M. ic d = ged(a,m), Sofl A RERKL
BAAK ax+my =0, WIE 0 WM, BN mod m & SCFRIMA d A, AT LIE L H: A 5 AN
oz AgE. (X dMEATERA 2o + 2t, t € Z, H o & ORI —MiE)

PERKREE A om,ma,ms, ..., m, RWNILREIEEE, NFERTRE

x=a; (modmy)
x=ay (mod msy)

x=a3z (mod my) (3.1)

xr=a, (modm,)

H mod M = [[m fIME—HE, BNy ERI4 B,
1
#in=npqH gedp,q) =1, 4 2 mod p,r mod q MIMEIAEG, = mod n FIMEELBEZHiE.

HiRiHAR
M; = | | m; — ged(M;,m;) = 1= 3p;, qi, Mip; +miq; =1
J#i

(e; = M;p;) = int(j ==1i) (mod m;) — Z e;a; mod Z mre J7 FE B /AR SRR AR
1 1

2

POJ1061 - BGHREIZ9S  +1s

BEE R 20 2

W

#include <cstdio>

typedef long long inté64;

int64 gcd(int64 a, inté64 b) { return b == 0 ? a : gcd(b, a % b); }

void exgcd(int64 a, int64 b, int64 &x, int64 &y) { b == 0 ? (x =1, y = 0) : (exgcd(b, a
% b, y, xX), y—=x%*(a/ b)); }
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int main()
{
int64 s, t, p, q, L;
scanf("%11d%11d%11d%11d%11d", &s, &t, &p, &q, &L);
inté4 a = (p—q+ L) L, b=1L, c=(t—s+ L) %L;
inte4d x =0, y =0, g gcd(a, b);
if (¢ % g)
puts("Impossible");

else
{

a /=g, b /=g, c/=g;

exgcd(a, b, x, y);

printf("%11d", (((x % b + b) % b) * c) % b);
}

return 0;

POJ2142 - The Balance K az + by = ¢ IFJ—4f#, 615 |z| + |y| RE/AS, ERTERENN |az| + byl

L&/

The Balance

#include <cstdio>

inline int abs(int x) { return x >= 0 ? x : —x; }

void exgcd(int a, int b, int &d, int &x, int &y) { !'b ? (x =1, y =90, d
a%hb,d,y, x), y—=x%*(a/b));}

int main()

a) : (exgcd(b,

{
int a, b, ¢, x, y, g, ul, vl, u2, v2;
while (~scanf("%d%d%d", &a, &b, &c) & a + b + )
{
exgcd(a, b, g, x, y);
a/=g,b/=g,c/=g;
ul = (x % b *c %b + b) % b;
vl = abs((c — ul * a) / b);
v2 = (y % a*ck%a+a)ka;
u2 = abs((c — v2 * b) / a);
if (ul + vl > u2 + v2 || (ul + vl == u2 + v2 & a * ul + b * vl > a * u2 + b * v2
)) ul = u2, vl = v2;
printf("%d %d\n", ul, vl);
}
return 0;
}
3.5

fR—T M RIRGE

ged(a,m) =1= Fz,ax =1 (mod m)

ar=1 (modm) < Ik e€Z,axr—km=1
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int inv(int a, int m)

{
int x, y;
exgcd(a, m, x, y);
return (x % m + m) % m;
}
BODNEE

VpeP —2? =2 (mod p)

WeRr e S/ hEs, Hpta, H
PP =1 (mod p)
TRA

1

VpeP,xcZ —a ' =aP?

A F PR R R T T 5

3.6 EEIXT AR

X ARV -
A*=B (mod C)

RIEAMER, A* mod C HRMINE, HABMIARYE C, HAEIXKE

CeP HiEM BSGS

POJ2417 - Discrete Logging 4R &l

Primitive Roots

#include <cmath>

#include <cstdio>

#include <cstring>

typedef long long i64;

void exgcd(i64 a, i64 b, i64 &x, i64 &y)
{

b==02?(x=1,y=20): (exgcd(b, a % b, y, x), y —= (a / b) * x);

struct HashTable

{
static const size_t sz = 500009;
i64 idx[sz], val[sz];

void init()

{
memset(idx, —1, sizeof(idx));
memset(val, —1, sizeof(val));
}
void insert(i64 i, i64 v)
{

[

i64 j =1 % sz;

BRI (BRAERE BN,
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while (idx[j] != —1 && idx[j]
{
J++s
if (j == sz)
j=0;
}
if (val[j] == 1)
{
idx[j] = i;
val[j] = v;
}

find(i64 i)

i64 j =1 % sz;

while (idx[j] !'= —1 && idx[j]
{
J++;
if (j == sz)
j=9;
}

return val[j];

int main()

for (i64 a, b, c; ~scanf("%11d%11d%11d", &c, &a, &) & a | b | c;)

H.init();

i64 m = i64(ceil(sqrt(c))), d
for (int i = 0; i < m; i++,

H.insert(d, i);
i64 res =1, x, Vy;
bool flag = false;

for (i64 i = 0; i < m && !flag;

{

exgcd(res, c, X, y);

X =(x*b%c+c)%c;

i64 j = H.find(x);
if (3 '= 1)
printf("%11ld\n",
}
if (!flag)
puts("no solution");

return 0;

i
&

d *a%c)

res = res *d % c)

i*m+ 3),
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3.7 JRIR
b1y
n>1,a € Z,gedla,n) =1—3Ir€[l,n],a” =1 (mod n)

r R/ NEBUERR N o B n (BT, 208 Ord,(a)

BB B
ged(a,n) = 1,7 = Ord,(a),VN € {z[a” =1 (mod n)} = r|N

gcd(a,n) =1 = Ord,(a)|p(n)

FEAT, p € Poged(a,p) =1 = Ord,(a)lp—1, B%he(p)=p—1
[FHR neN.,a€Z Ord,(a)=p(n), W a W n B—AER, HERE TR n BRI

KEH p MIRIREE BN PNERMZ ge Ny, Vae{z|zlp—1,z€ IP’},gp%1 # 1 (mod p)

Primitive Root

#include <cstdio>

typedef unsigned long long u64;

const size_t MAXN = 1 << 16 | 1;

bool notprime[MAXN];

int prime[MAXN], pcnt, x;

inline u64 fast_pow(u64 a, u64 b, u64 m)

{
ut4 ret = 1;
for (; b; a=a*a%m, b >=1)
if (b & 1)
ret = ret * a % m;
return ret;
}
int main()
{

for (size_t i = 2; i < MAXN; i++)
if (!notprime[i] && (prime[pcnt++] = int(i)))
for (size_t j =1 * i; j < MAXN; j += 1)
notprime[j] = true;
while (~scanf("%d", &x))
for (int a = 2, flag = 0; flag == 0; a++)
{
flag = 1;
for (int i = 0, k = x — 1; i < pcnt & k > 1 && flag; i++)
if (k % prime[i] == @)

{
flag = fast_pow(a, (x — 1) / prime[i], x) != 1;
while (k % prime[i] == 0)
k /= prime[i];
}
if (flag)

printf("%d\n", a);
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return 0;
}
g3

POJ1284 - Primitive Roots 15 n € N, A—NEMR, 2 n —ILH p(o(n)) MAFERMFER

Primitive Roots

#include <cstdio>

const int N = 1 << 16 | 1;
int phi[N];

int main()

{
for (int i = 2; i < N; i++) if (!phi[i])
for (int j = 1i; j < N; j += 1)
{
if (!phi[j1) phi[]] = J;
phi[j] = phi[j] / i * (i — 1);
}
for (int p; ~scanf("%d", &p);)
printf("%d\n", phi[p — 11);
return 9;
}

4 HIBLEH I

4.1 FHREAE
7 1gn BT N EHT 2 S a0
=1

lowbit lowbit(x) = x & -x

FNMEIE  1gn BHEA W

Fenwick tree

void add(int x, int v)
{
for (; x <= n; x += lowbit(x))

A[x] += v;

void sum(int x)
{
int res = 0;
for (; x; x —= lowbit(x))
res += A[X];
return res;

35
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POJ2352 - Stars

#include <cstdio>

#include <cstring>
#define lowbit(x) ((x) & —(x))

const int maxn =

1

int a[maxn], n, m,

ocoo

<< 15 | 1;
level[maxn];

void update(int pos, int x)

for (; pos; pos —= lowbit(pos)) ans += a[pos];

memset(level, @, sizeof(level));

for (int i = 0, x, y; 1 < n; ++1i)

sizeof(a));

i< n; ++1)

printf("%d\n", level[i]);

P0J2299 - Ultra-QuickSort Ki¥i /7 HzE, ANidECEERDE? Sy 12

{
for (; pos < maxn;
}
int query(int pos)
{
int ans = 0;
return ans;
}
int main()
{
scanf("%d", &n);
memset(a, 0,
{
scanf ("%d%d", &x, &y);
level[query (++Xx) ]++;
update(x, 1);
}
for (int i = 0;
return 0;
}
#include <algorithm>

#tinclude <cstdio>

#include <cstring

#tinclude

>

<stdint.h>

#tdefine lowbit(x) ((x) & —(x))
const int N = 500005;

int
int

{

sum[N];
query(int x)

int ans = 0;
for (; x; x —

return ans;

lowbit(x)) ans +=

Stars

pos += lowbit(pos)) a[pos] += Xx;

Ultra-QuickSort

sum[x];

36
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}

void update(int x, int y)

{

}

for (; x <= N; x += lowbit(x)) sum[x] += y;

struct abcd

{

int val, pos;

bool operator<(const abcd &rhs) const { return val < rhs.val;

} nodes[N];

int
int

{

map[N];
main()

int n;

while (~scanf("%d", &n) && n)

for (int i = 1; i <= n; i++) scanf("%d", &nodes[i].val), nodes[i].pos

std::sort(nodes + 1, nodes + n + 1);

for (int i = 1; i <= n; i++) map[nodes[i].pos] = i;

ans);

{
memset(sum, 0, sizeof(sum));
int64_t ans = 0;
for (int i = 1; i <= n; i++)
{
update(map[i], 1);
ans += i — query(map[i]);
}
printf("%11ld\n",
}
return 0;

T e=erag =

L9 v L L T B

-

1

E
A

}

i;
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POJ1990 - MooFest 7% Y4024 1] @t 2 15 34 figk 1

MooFest

#include <algorithm>

#include <cstdio>

#tdefine lowbit(x) ((x) & —(x))

const int N = 20005;

void add(int *arr, int pos, int val)

{
for (; pos < N; pos += lowbit(pos))
arr[pos] += val;
}
int query(int *arr, int pos)
{
int ans = 0;
for (; pos; pos —= lowbit(pos))
ans += arr[pos];
return ans;
}

int sum[2][N];
struct cow
{
int pos, vol;
bool operator<(const cow &rhs) const { return vol < rhs.vol; }
} cows[N];
int main()
{
int n;
scanf("%d", &n);
for (int i = 1; i <= n; i++)
scanf ("%d%d", &cows[i].vol, &cows[i].pos);
std::sort(cows + 1, cows + n + 1);
long long ans = 0;
for (int i = 1; i <= n; i++)
{
long long a = query(sum[@], cows[i].pos), b = query(sum[1], cows[i].pos);
ans += (cows[i].pos * a — b + query(sum[1l], 20000) — b —
(i —1—a) * cows[i].pos) *
cows[i].vol;
add(sum[@], cows[i].pos, 1);
add(sum[1], cows[i].pos, cows[i].pos);
}
printf("%11d", ans);

return 0;

4.2 Sparse Table

AEFRIX (8] FefE, Bl RMQ (Range Minimum Query) [,

38


http://poj.org/problem?id=1990

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

4 BB 39

TRACER  THE AN f, A Fl[G]) = manli, i 4 27), ARJEUREURT DL AR RS 1.

o { j=0
i ‘{ min il = 1,71+ 2~ 1) 5 >0 0

WA AN (o, y) B ME i R0
RATATEUR L 2 < y—a < 20 (04, B |logyy — o], SRERATATLLFFIAKE N 21 (18X 1 % 40
i (K )

KRR 27 (/N K IR fo M TE UG BRI B2k it TARIK D [z, ) B ME N min{ L[], Fly — 20}
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P0J3264 - Balanced Lineup 4518 — MK n (T o[N], WM Q IR, RRHIH [L, R] XIE&HK
EHERMAMERZ D, FEXFE LT 1T L5 5 1

Balanced Lineup

#include <cstdio>
inline int min(int a, int b) { return a < b ? a : b; }
inline int max(int a, int b) { return a > b ? a : b; }
const int N = 50010;
const int LogN = 16;
int minT[LogN][N], maxT[LogN][N], Log[N];
int main()
{
Log[@] = -1,
for (int i = 1; i < N; i++) Log[i] = Log[i >> 1] + 1;
int m, n;
scanf ("%d%d", &n, &m);
for (int i = 1, x; 1 <= n; i++)
{
scanf("%d", &x);
minT[@][i] = maxT[@][i] = Xx;

for (int j = 1; j < LogN; j++)
for (int i = 1; i + (1 << j) — 1 <= n; i++)
minT[j]1[i] = min(minT[j — 21][i], minT[j — 1][1i + (1 << (J — 1))1),
maxT[j]1[i] = max(maxT[j — 1][i], maxT[j — 1][i + (1 << (3 — 1))D);
for (int 1 = 1, x, y, z; 1 <= m; i++)

scanf ("%d%d", &x, &y);
z = Log[y — x + 1];
printf("%d\n", max(maxT[z][x], maxT[z][y — (1 << z) + 1]) — min(minT[z][x], minT[
z][y — (1 << z) + 1]));
}

return 0;

CF359D - Pair of Numbers B /0 EHIE ged H “HBAERMER”, A 0%,
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#include <cstdio>»
#include <cctype>

inline int min(int a, int b) { return a < b ? a
inline int gcd(int a, int b) { return b == 0 ? a

inline void read(int &x)

{

int ch = x = 0;

while (!isdigit(ch = getchar()));

for (; isdigit(ch); ch =
}

int n, a[1 << 20 | 1], Log[1l << 20 | 1];
int M[1 << 20 | 1][20], G[1 << 20 | 1][20];

struct

{
int ¢, a[1 << 20 | 1], r;

}ans;

inline bool can(int 1, int r)

{
int k = Log[r — 1 + 1];

return min(M[1][k], M[r — (1 << k) + 1][k])

}
bool check(int 1len)
{
int cnt = 0;
for (int i = 0; i + len <
if (can(i, i + len))
ans.af[cnt++] = i;
if (cnt) ans.r = len, ans.
return cnt;
}
int main()
{
read(n);
Log[o] = —1;
for (int i =1
for (int i = ©
for (int i = o
for (int j = 1

int L = 0, R = n, m;
while (L < R)

check(m = (L + R) > 1) ? L

Pair of Numbers

gcd(b, a%b);

getchar()) x (x << 3) + (x << 1) + ch —

ged(G[1][k], G[r — (1 << k) + 1][k]);

;1 <= n; i++) Log[i] Log[i >> 1] + 1;
5 1 < n; i++) read(a[i]);
;01 < n; i++) M[i][0]
5 J <= Log[n]; j++)
for (int 1 = 0; i + (1 << j) — 1 < n; i++)
M{i1[J] = min(M[i][] — 11, M[i + (1 << (J — 1))1[5 — 11),
G[i][]J] = gcd(G[i][] — 1], G[1 + (1 << (J — 1))1[J — 11);

printf("%d %d\n", ans.c, ans.r);

for (int i1 = 0; i < ans.c; i++)
printf("%d ", ans.a[i] + 1);

return 0;
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struct node
{
int val, dis;
node *ch[2];
}s
#tdefine dis(x) ((x) ? (x)—>dis : —1)
node *merge(node *a, node *b)
{
if (a && b) return (node*)(uintptr_t(a) | uintptr_t(b));
if (a—>val < b—>val) swap(a, b);
a—>ch[1] = merge(a—>ch[1], b);
if (dis(a—>ch[@]) < dis(a—>ch[1])) swap(a—>ch[@], a—>ch[1]);
a—>dis = dis(a—>ch[1]) + 1;
return a;
}

DA W TR WL (Ey AT < R M NN RS 1SR LR

MBRIRIE & IFART R BP9

MERIEETTE e W AP TR G IR AT o SRR 4ED HACH R AR, W R AT
A, kst EgEDT, ER RS AL .
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BZ0J2809 - [Apio2012]dispatching 75 [EXF 5> s a4 — AN KARME, HE N AFE0E 2 X AN s 0 3 Pl
AR Cro BN T M BPRZESHETUTE: A W HE T DUE R BT A LT RIS R PG
A HCHT R C; KA H

Apio2012 dispatching
#include <cctype>
#include <cstdio>
template <typename T> inline void swap(T &x, T &y) {

Tt = x;
X =Y;
y = t;

}

template <typename T> inline T max(T x, T y) { return x >y ? x : vy; }
inline void read(int &x)

{

int ch = x = 0;

while (!isdigit(ch = getchar()));

for (; isdigit(ch); ch = getchar()) x = x * 106 + ch — '0";
}

const int maxn = 100010;
int n, m, fa[maxn], C[maxn], L[maxn], cnt;
typedef struct Node

{
Node *1lc, *rc;
int val, dis, sz;
long long sum;
} *1pNode;
1pNode merge(lpNode x, lpNode y)
{
if (x == @) return y;
if (y == @) return x;
if (x—>val < y—>val) swap(x, Vy);
Xx—>rc = merge(x—>rc, y);
if (x—>lc == || x—>1lc—>dis < x—>rc—>dis) swap(x—>lc, x—>rc);
x—>dis = x—>rc ? x—>rc—>dis + 1 : 0;
Xx—>sz = (x—>1lc ? x—>lc—>sz : @) + (X—>rc ? Xx—=>rc—>sz : 0) + 1;
x—=>sum = (x—>lc ? x—>lc—>sum : @) + (x—>rc ? x—>rc—>sum : @) + Xx—>val;
return x;
}

Node mem[maxn];

1pNode nodes[maxn];

int head[maxn], to[maxn], next[maxn], ecnt, arr[maxn], aend;
inline void addEdge(int f, int t)

{
ecnt++;
next[ecnt] = head[f];
head[f] = ecnt;
to[ecnt] = t;

}

int main()

{

read(n), read(m);
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for (int i = 1; i <= n; i++)

read(fa[i]), read(C[i]), read(L[i]), addEdge(fa[i], 1),

(nodes[i] = mem + i)—>sz = 1, nodes[i]—>sum = nodes[i]—>val = C[i];
for (int i = 0; i <= n; i++)

for (int cur = head[i]; cur; cur = next[cur])

arr[++aend] = to[cur];

long long ans = O;
for (int i = aend; i; i—)

{
int x = arr[i], y = fa[x];
ans = max(ans, 111 * nodes[x]—>sz * L[x]);
nodes[y] = merge(nodes[y], nodes[x]);
while (y && nodes[y]—>sum > m)
nodes[y] = merge(nodes[y]—>1c, nodes[y]—>rc);
}
printf("%11d", ans);
return 0;

4.4 ZREGH

BERT LA log(n) 1240, tHATLL log(n) BWERME, WALl log(n) BT, M2 HE RS MR ELRESE
log(n) [IIFIE] N FH L 4EH

HRRLEN: Boign, XEER HEHN
HRRIZERN: XiEgN, BxEl HiEK) Lazy-tag

BARNZEN: XEfgg, XEEE XREEHFEL EWE, GWAsEIilrg, sid MEAiRd Kk Atl,
HA bR K A AE AT R AR S5 40 T 2 e 20K o IMAEZS H — AN KBRS, I N TR P Rl 775 n A
S

XM POJ3468 - A Simple Problem with Integers

RIETME XL AMEE, ERBHIRTIRC, HIATE NI m# I T L, Ry
I add 16 ML, BT A add 5 sum B, IR AET ST add HIEE.

Frid FEBIRE: 2.3s

#include <cstdio>

#include <cctype>

#tdefine C(x) (x = getchar())

#define L(x) ((x) << 1)

#define R(x) ((x) << 1 | 1)

#tdefine avg(x, y) (((x) + (y)) >> 1)
inline void read(int &x)

{
int ch = x = 0, flag = 1;
while (!isdigit(C(ch))) if (ch == '-") flag = —1;
for (; isdigit(ch); C(ch))
X =x * 10 + ch — '0';

x *= flag;
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}

const int N = int(le5 + 5);

typedef long long 1i64;

int a[N];

i64 A[N << 2], S[N << 2];

inline void add(int k, int 1, int r, i64 v)

{
A[k] += v;
S[k] += (r — 1) * v;

}

inline void pushdown(int k, int 1, int r)

{
if (A[k] == @) return;
int m = avg(l, r);
add(L(k), 1, m, A[k]);
add(R(k), m, r, A[k]);

Alk] = ©;
}
void build(int k, int 1, int r)
{
if (1 == r — 1) return void(S[k] = a[l]);
int m = avg(l, r);
build(L(k), 1, m);
build(R(k), m, r);
S[k] = s[L(k)] + S[R(k)];
}

i64 query(int k, int 1, int r, int x, int y)

if (x <=1 & r <= y) return S[k];
pushdown(k, 1, r);

int m = avg(l, r);

i64 res = 0;

if (x < m) res += query(L(k), 1, m, x, y);
if (y > m) res += query(R(k), m, r, x, y);
return res;

}
void modify(int k, int 1, int r, int x, int y, int v)
{
if (x <=1 & r <= y) return add(k, 1, r, v);
int m = avg(l, r);
pushdown(k, 1, r);
if (x < m) modify(L(k), 1, m, X, y, Vv);
if (y > m) modify(R(k), m, r, X, y, Vv);
S[k] = S[L(k)] + S[R(k)];
}
int main()
{

int n, m;

read(n), read(m);

for (int i = 0; i < n; i++) read(a[i]);
build(1, @, n);

while (m—)
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{
int op =90, X, Yy, z;
while (op != 'Q' & op != 'C"') C(op);
if (op == 'Q")
{
read(x), read(y);
printf("%11ld\n", query(l, @, n, x — 1, y));
}
else
{
read(x), read(y), read(z);
modify(1, @, n, x — 1, vy, z);
}
}
return 0;
}
FRICKRAM  ZMHEI T add bRid¥ At ML, 75 g B o Ch &, 36 U 2 B
Je R AR

PRIl K AR : 2.0
#include <cctype>
#include <cstdio>
#tdefine C(x) ((x) = getchar())
#define L(x) ((x) << 1)
#define R(x) ((x) << 1 | 1)
#tdefine avg(x, y) (((x) + (y)) >> 1)
typedef long long 1i64;

inline int max(int a, int b) { return a > b ? a : b; }
inline int min(int a, int b) { return a < b ? a : b; }
inline void read(int &x)
{

int ch = x = @, sign = 1;

while (!isdigit(C(ch))) if (ch == '—') sign = —1;

for (; isdigit(ch); C(ch))

X =X *¥ 10 + ch — '9"';

X *= sign;

}

const int N = int(le5 + 5);
i64 add[N << 2], sum[N << 2];

int a[N];
void build(int k, int 1, int r)
{

if (1 == r — 1) return void(sum[k] = a[l]);
int m = avg(l, r);
build(L(k), 1, m);
build(R(k), m, r);
sum[k] = sum[L(k)] + sum[R(k)];
}
void modify(int k, int 1, int r, int x, int y, int v)

{
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if (x <=1 & r <=y)
return void(add[k] += v);

sum[k] += 111 * (min(r, y) — max(l, x)) * v;

int m = avg(l, r);
if (x < m) modify(L(k), 1, m, X, y, V);
if (y > m) modify(R(k), m, r, X, y, Vv);

i64 query(int k, int 1, int r, int x, int y)

if (x <=1 && r <=y)

return sum[k] + (r — 1) * add[k];
int m = avg(l, r);
i64 res = add[k] * (min(r, y) — max(l, x));
if (x < m) res += query(L(k), 1, m, x, y);
if (y > m) res += query(R(k), m, r, x, y);
return res;

int main()

int n, m;
read(n), read(m);
for (int i = 0; i < n; i++) read(a[i]);
build(1, @, n);
while (m—)
{
int op =0, x, vy, z;
while (op != 'C'" & op != 'Q"') C(op);
if (op == 'Q")
{
read(x), read(y);

printf("%1ld\n", query(1, 0, n, x —

}

else

{
read(x), read(y), read(z);

modify(1, @, n, x — 1, vy, z);

}

return 0;

}
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#include <cstdio>
#include <cctype>
#tdefine L(x) ((x)
#define R(x) ((x)
#tdefine avg(x, y)

ZJOI12008 #4511 Count

<< 1)
<< 1| 1)
(((x) + (y)) > 1)

inline int max(int a, int b) { return a > b ? a : b;
inline int min(int a, int b) { return a < b ? a : b;

¥
}

template <typename T> inline void swap(T &a, T &b)

== '—") sign

{
Tt=a;
a = b;
= t;
}
inline void read(int &x)
{
int ch = x = @, sign = 1;
while (!isdigit(ch = getchar())) if (ch
for (; isdigit(ch); ch = getchar()) x = x *¥ 106 + ch — '0';
X *= sign;
}

const int N = int(3e4 + 5), inf = Ox3f3f3f3f;

int adj[N], nxt[N << 1], to[N << 1], ecnt;

int sum[N << 2], mx[N << 2];

int n, sz[N], son[N], dep[N], fa[N], top[N],

inline void addEdge(int f, int t)
{
ecnt++;
nxt[ecnt] = adj[f];
adj[f] = ecnt;
to[ecnt] = t;
}
void build(int k, int 1, int r)
{
if (1 == r — 1) return void(sum[k] =
int m = avg(l, r);
build(L(k), 1, m);
build(R(k), m, r);
sum[k] = sum[L(k)] + sum[R(k)];
mx[k] = max(mx[L(k)], mx[R(k)1);
}
void modify(int k, int 1, int r, int p,
{
if (1 == r — 1) return void(sum[k] =
int m = avg(l, r);
(p < m) ? modify(L(k), 1, m, p, V)
sum[k] = sum[L(k)] + sum[R(k)];
mx[k] = max(mx[L(k)], mx[R(k)1);

int gqsum(int k, int 1, int r, int x, int y)

if (x <=1 & r <= y) return sum[k];

idx[N], pos[N], val[N];

int v)

mx[k] = v);

modify(R(k), m,

r, p, v);

mx[k] = val[idx[1]]);
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int

int

int

}

int m = avg(l, r), res = 0;

if (x < m) res += gsum(L(k), 1, m, x, y);
if (y > m) res += gqsum(R(k), m, r, X, y);
return res;

gmax(int k, int 1, int r, int x, int y)

if (x <= 1 && r <= y) return mx[k];
int m = avg(l, r), res = —inf;

if (x < m) res = max(res, gmax(L(k), 1, m, x, y));
if (y > m) res = max(res, gmax(R(k), m, r, x, y));

return res;

psum(int u, int v)

int res = 0;
while (top[u] != top[v])

{
if (dep[top[u]] < dep[top[v]]) swap(u, V);
res += qsum(l, ©, n, pos[top[u]], pos[u] + 1);
u = fa[top[ull;

}

if (dep[u] > dep[v]) swap(u, v);

return res + qsum(1l, @, n, pos[u], pos[v] + 1);

pmax(int u, int v)

int res = —inf;
while (top[u] != top[v])
{

if (dep[top[u]] < dep[top[v]]) swap(u, V);
res = max(res, gmax(1l, @, n, pos[top[u]],

u = fa[top[ull;

}
if (dep[u] > dep[v]) swap(u, v);

return max(res, gmax(1, ©, n, pos[u], pos[v] + 1));

void init()

{

static int que[N];

int len = @, u, v;

que[len++] = 1;

for (int i = 9; i < len; i++)

{

sz[u = que[i]] = 1;

for (int e = adj[u]; e; e = nxt[e])

if ((v = to[e]) != fa[u])
fa[v] = u, dep[v] = dep[u] + 1, que[len++] = v;

}
for (int i = len — 1; i; i—)
{

u = quel[i], v = fa[u];

pos[u] + 1));
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sz[v] += sz[u];
if (sz[u] > sz[son[v]]) son[v] = u;
}
for (int i = @, tot = @; 1 < len; i++)
if (top[u = que[i]] == @)
for (v = u; v; v = son[v])

idx[pos[v] = tot++] = v, top[v] = u;

int main()

read(n);
for (int i = 1, x, y; 1 < n; i++)
{
read(x), read(y);
addEdge(x, y), addEdge(y, x);
}
for (int i = 1; i <= n; i++) read(val[i]);
init();
build(1, @, n);
int m, u, v;
read(m);
static char op[10];
while (m—)
{
scanf("%s", op);
read(u), read(v);

if (op[1] == 'H") modify(1, @, n, pos[u], v);
if (op[1] == 'M') printf("%d\n", pmax(u, v));
if (op[1l] == 'S") printf("%d\n", psum(u, v));

}

return 0;
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MBHNET a=O0A=(2,y), o] = /2% + 2

EMEMHE o= (z1,11),0= (22,92),a £ b= (z1 + 22 L y1 + o), ak = (kz1, ky1)

GERNRE cos<ab>= Ia‘ﬁ’b'

EZERE S TAEE=ME ABC, a,b,c 09N LA, ZB, ZC BIxtil, R A=A ABC 4MER¥-1%,
A
a b c

p— p— p— 2
sinA sinB sinC R

RZEE NTAEE=ME ABC, a,b,c W LA, ZB, ZC Hixtil, WA

a? =b% + ¢® — 2bccos A
b? = a% + ¢® — 2accos B

? =a®>+b%>—2abcosC

rﬂ%ﬂl‘]:ﬁﬂ:{ a = (:I:hyl)vb = (5527112), ab = (1’1$2;?J1y2) = ‘a||b| cos < a, b >

EERXIR
ZHXF: PINAE a= (21,y1,21),b = (29, Y0, 20) MIXFILERRE—ADRE ¢, 0ME
i J k
c=axb= T Y1 21

T2 Yz 22
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GRS 477 16 o

axb=-bxa axb=0 < a,bHs

EEMEERE MR a = (v,y) TEEER 0, BRI R E b PR b= (v cos —ysinb, zsinf+ycos ).
AT CUE B AN S H T, FUALSE T P O AR, B AR A 5 T I B 80RO A AR T, e
HEMAWANEEHMTE, B (x4 yi) 5 (cosf + isind) M, FHHHEEHIRERT (o + bi) x (¢ + di)
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1. a= (171>?J1)7 b= <$2,y2) PR EE B \/(331 - 1132)2 + (yl - y2)2

() XF: 2S5, ABC = |AB x AC| = |BA x BC| = |CA x CB|
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7Z0J1081 - Points Within DL _F55 12 &

Points Within

#tinclude <cstdio>
#tdefine C const
#tdefine I inline

struct P
{
int x, y;
PO) {3}
P(int _x, int y) { x = x, vy = _y; }
} a[1e5];
I P operator+(C P &, C P &R) { return P(L.x + R.x, L.y + R.y); }
I P operator—(C P &L, C P &R) { return P(L.x — R.x, L.y — R.y); }
I int cross(C P &, C P &R) { return L.x * R.y — L.y * R.x; }
I int dot(C P &L, C P &R) { return L.x * R.x + L.y * R.y; }
I bool check(C P &, C P &u, C P &v)
{
return cross(u — p, v — p) == 0 & & dot(u — p, v — p) <= ©;
}
int main()
{

for (int n, m, T = 1; (scanf("%d", &n), n) && scanf("%d", &m); T++)
{
if (T > 1) putchar('\n');
printf("Problem %d:\n", T);
for (int i = 0; i < n; i++)
scanf ("%d%d", &a[i].x, &a[i].y);
a[n] = afe];
while (m—)
{
P p;
scanf ("%d%d", &p.x, &p.y);
bool flag = false;
int cnt = 0;

for (int i = 0; i < n; i++)
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{
if (flag = check(p, a[i], a[i + 1])) break;
int d1 = a[i].y — p.y, d2 = a[i + 1].y — p.Y,
d = cross(a[i] — p, a[i + 1] — p);
cnt += (d >= 0 && dl < O && d2 >= 0) || (d <= 0 && d1 >= 0 && d2 < 0);
}
puts(flag || (cnt & 1) ? "Within" : "Outside");
}
}
return 0;
}
53 8
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Cows

#include <cstdio>

#include <algorithm>
const int N = int(le4 + 5);
struct point

{

int x, y;
point() {}
point(int _x, int _y) : x(_x), y(y) {}
Ya[N], stk[N];
inline point operator+(const point &L, const point &R)

{ return point(L.x + R.x, L.y + R.y); }
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inline point operator—(const point &L, const point &R)
{ return point(L.x — R.x, L.y — R.y); }
inline int cross(const point &L, const point &R) { return L.x * R.y — L.y * R.x; }
inline int dot(const point &L, const point &R) { return L.x * R.x + L.y * R.y; }
inline int len2(const point &u, const point &v)
{
point p = u — v;
return p.x * p.x + p.y * p.y;
}
inline bool cmpl(const point &L, const point &R)
{ return L.x < R.x || (L.x == R.x & L.y < R.y); }
inline bool cmp2(const point &L, const point &R)
{
int det = cross(L — a[@], R — a[0]);
return det != 0@ ? det > @: len2(L, a[@]) < len2(R, a[@]);

int main()

int n;
scanf("%d", &n);
for (int i = 0; 1 < n; i++)
scanf ("%d%d", &a[i].x, &a[i].y);
std::swap(*std::min_element(a, a + n, cmpl), a[@]);
std::sort(a + 1, a + n, cmp2);
int top = ©;
stk[top++] al[e];
for (int i = 1; i < n; i++)

{

while (top >= 2 && cross(a[i] — stk[top — 1], stk[top — 1] — stk[top — 2]) >= 0)
top—;
stk[top++] = a[i];
}
stk[top] = stk[@O];
int res = 0;
for (int i = 9; i < top; i++)
res += cross(stk[i], stk[i + 1]);
printf("%d", res / 100);
return 0;
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POJ2187 - Beauty Contest

#include <cstdio>
#include <algorithm>

BRR, EREAT 5 E G0

Beauty Contest

inline int max(int a, int b) { return a > b ? a

const int N = 50005;
struct point
{

int x, y;

point() {}

point(int _x, int _y) x(_x), y(y) {}
Ya[N], stk[N];
#tdefine pArg(x) const point &x
inline point operator+(pArg(l), pArg(r)) { return
inline point operator—(pArg(l), pArg(r)) { return
inline int cross(pArg(l), pArg(r)) { return 1l.x *
inline int dot(pArg(l), pArg(r)) { return 1l.x * r.
inline int len2(pArg(p)) { return p.x * p.x + p.y
inline bool cmpl(pArg(l), pArg(r)) { return 1l.x <
inline bool cmp2(pArg(l), pArg(r))
{

int det = cross(l — a[@], r — a[@]);

return det != 0 ? det > @
}
#define nxt(x) ((x) == n—1? 0 : (x) + 1)

tdefine area(p,

int main()

{
int n;
scanf("%d", &n);

u, v) cross(u — p, v — p)

for (int i = 0; i < n; i++)
scanf ("%d%d", &a[i].x, &a[i].y);

std::swap(a[9@],

std::sort(a + 1, a + n,

int top = 0;
for (int i = 0;

{

while (top >= 2 &&

top—;
stk[top++] =
}
stk[top] =

int res

stk[0];
9;
if (top == 2)

res
else for (int i =

{
while (nxt(j)

area(stk[3j],
area(stk[j + 17,
nxt(J);

j =

i< n;

al[i];

cmp2) ;

i++)

len2(stk[1] — stk[@]);
0, j = 2;

i< n; i++)

=1 &&

stk[i], stk[i + 1]) <=
stk[i],

b; }

point (1.
point (1.

r

X
*

cross(a[i] — stk[top — 1],

.y — 1.

* < X X

+ 1.y
p.y; }

x| (L.

*std::min_element(a, a + n, cmpl));

stk[i + 1]))

l.y + r.y); }
l.y —r.y); }
r.x; }

r.x,

r.x,

-y}

== r.x & l.y < r.y);

len2(1 — a[@]) < len2(r — a[®@]);

}

55
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c

res = max(res, max(len2(stk[j] — stk[i]), len2(stk[j] — stk[i + 1])));

}
printf("%d", res);
return 0;

6 MER
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POJ1273 - Drainage Ditches (Dinic)

#include <cstdio>

#include <cstring>

inline int min(int a, int b) { return a < b ? a : b; }

const int inf = Ox3f3f3f3f;

int adj[205], nxt[405], to[405], cap[405], cur[205], dis[405], ecnt;
inline void addEdge_impl_(int f, int t, int c)

{
nxt[ecnt] = adj[f];
adj[f] = ecnt;
to[ecnt] = t;
cap[ecnt] = c;
ecnt++;
}
inline void addEdge(int f, int t, int c)
{
addEdge_impl_(f, t, c);
addEdge_impl_(t, f, 0);
}
int n, m;
bool bfs()
{
static int que[205];
for (int 1 = 1; 1 <= n; i++)
cur[i] = adj[i], dis[i] = inf;
int len = dis[1] = ©;
que[len++] = 1;
for (int i = @; i < len; i++)
for (int e = adj[que[i]]; ~e; e = nxt[e])
if (cap[e] && dis[to[e]] > dis[que[i]] + 1)
dis[que[len++] = to[e]] = dis[que[i]] + 1;
return dis[n] < inf;
}

int dinic(const int u, int rest)
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c

{
if (u == n) return rest;
int flow = ©;
for (int e = cur[u], curFlow; rest && ~e; e = nxt[e])
if (cur[u] = e, cap[e] && dis[u] == dis[to[e]] — 1)
if ((curFlow = dinic(to[e], min(cap[e], rest))))
rest —= curFlow, flow += curFlow,
cap[e] —= curFlow, cap[e ~ 1] += curFlow;
if (rest) dis[u] = inf;
return flow;
}
int main()
{
while (~scanf("%d%d", &m, &n))
{
ecnt = 0;
memset(adj, —1, sizeof(adj));
for (int 1 =0, x, y, z; 1 < m; i++)
scanf ("%d%d%d", &x, &y, &z), addEdge(x, y, z);
int ans = 0;
while (bfs()) ans += dinic(1, inf);
printf("%d\n", ans);
}
return 0;
}

i B T M BT (AR B A LA, —cur[u] SO, 728 Y I AT B 4 T
PRAE: 40, 41 4RSI DA E AR 2§ A I I T B B R SRR = R
42, 43 AFIORINT, LA T AT PR AR R AL T BOREA, A AR A T
FA MR 4 2.

ISAP AW (G ISAP, KN EHRItEERE, mTRIEE, A6 E— 8.0 dE R4 Dinic,
FF H. H RT3 — 38 W R R R RE R 45 ISAP. LR IR b AR i

POJ1273 - Drainage Ditches (ISAP)

#include <cstdio>

#include <cctype>

#include <cstring>

inline int min(int a, int b) { return a < b ? a : b; }
inline void read(int &x)

{

int ch = x = 0;

while (!isdigit(ch = getchar()));

for (; isdigit(ch); ch = getchar()) x = x * 106 + ch — '0";
}

const int N = 205, inf = Ox3f3f3f3f;

int adj[N], nxt[N << 1], to[N << 1], cap[N << 1], cur[N], cnt[N], dis[N], fa[N], ecnt;

inline void addEdge_impl_(int f, int t, int c)

{
nxt[ecnt] = adj[f];
adj[f] = ecnt;
to[ecnt] = t;
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cap[ecnt] = c;

ecnt++;
}
inline void addEdge(int f, int t, int c)
{
addEdge_impl_(f, t, c);
addEdge_impl (t, f, 9);
}

int ISAP(int S,

int flow = ©;
for (int i = @; i < Nj; i++) dis[i] = N — 1;
int len = 0, Xx;
static int que[N];
dis[que[len++] = T] = ©;
for (int i = 0; i < len; i++)
for (int e = adj[x = que[i]]; ~e; e = nxt[e])
if (cap[e ~ 1] && dis[to[e]] > dis[x] + 1)
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memset(cnt, O,

dis[que[len++] =
sizeof(cnt));

= dis[x] + 1;

62

63

64

65

66

67

68

for (int i = i < N; i++) cur[i] cnt[dis[i]]++;
X = S;
while (dis[S] < N — 1)
{
if (x ==
{
int curFlow = inf;
for (x = T; x I=S; x = to[fa[x] ~ 1]) curFlow = min(curFlow, cap[fa[x]]);
for (x = T; x !=S; x = to[fa[x] ~ 1]) cap[fa[x]] —= curFlow, cap[fa[x] ~ 1]
+= curFlow;
flow += curFlow, x = S;
}
bool needRetreat = true;
for (int e = cur[x]; needRetreat && ~e; e = nxt[e])
if (cur[x] = e, cap[e] && dis[x] == dis[to[e]] + 1)
needRetreat = false, fa[x = to[e]] = e;
if (needRetreat)
{
int nd = N — 2;
for (int e = adj[x]; ~e; e = nxt[e])
if (cap[e]) nd = min(nd, dis[to[e]]);
if (—cnt[dis[x]] == @) break;
++cnt[dis[x] = nd + 1];
cur[x] = adj[x];
if (x !=S) x = to[fa[x] ~ 1];
}
}
return flow;
}
int main()
{

int n, m;
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while (~scanf("%d%d", &m, &n))

{
memset(adj, —1, sizeof(adj)), ecnt = 0;
for (int 1 =0, x, y, z; 1 < m; i++)
scanf ("%d%d%d", &x, &y, &z), addEdge(x, y, z);
printf("%d\n", ISAP(1, n));
}

}

BE T i, 1A, RIEE . ISAP t Dinic BV EEN A ERZ LT, R 58 17 break, X1 LA K
I, KONMEEHE SR S CEANSEGE T, QRSN L. MIER WA ISAP ERRE—Iw S HORE
& bt Dinic 11

6.2 mNERAZEKAR

BRI B — 2k BRI, KAK B 5 Dinic 582 MF, AR ERAEE, WA 7 cur, ZHT
is LA, JFHAMB S ELE.

POJ2135 - Farm Tour

#include <cstdio>

#include <cstring>

inline int min(int a, int b) { return a < b ? a : b; }

const int inf = @x3f3f3f3f, N = 1005, M = 50005;

int adj[N], nxt[M], to[M], cap[M], cost[M], dis[N], ecnt, idx;
inline void addEdge_impl_(int f, int t, int c, int w)

{
nxt[ecnt] = adj[f];
adj[f] = ecnt;
to[ecnt] = t;
cap[ecnt] = c;
cost[ecnt] = w;
ecnt++;
}
inline void addEdge(int f, int t, int c, int w)
{
addEdge_impl_(f, t, c, w);
addEdge_impl_(t, f, 0, —w);
}
int T;
bool bfs(int S)
{

memset(dis, inf, sizeof(dis)), idx++;
static int que[N << 1];
static bool inq[N];
int len = 0;
dis[que[len++] = S] = ©;
for (int i = @; i < len; inq[que[i++]] = false)
for (int e = adj[que[i]]; ~e; e = nxt[e])
if (cap[e] && dis[to[e]] > dis[que[i]] + cost[e])
{
dis[to[e]] = dis[que[i]] + cost[e];
if (!inq[to[e]]) que[len++] = to[e];
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}

return dis[T] < inf;
int dfs(int x, int rest)

static int vis[N];
if (x == T) return rest;
vis[x] = idx;
int flow = ©;
for (int e = adj[x], curFlow; rest && ~e; e = nxt[e])
if (vis[to[e]] != idx && cap[e] && dis[to[e]] == dis[x] + cost[e])
if (bool(curFlow = dfs(to[e], min(cap[e], rest))))
rest —= curFlow, flow += curFlow, cap[e] —= curFlow,
cap[e ~ 1] += curFlow;
return flow;

int main()

memset(adj, —1, sizeof(adj));
int n, m;
scanf ("%d%d", &n, &m);
T=n+ 1;
for (int 1 =0, x, y, z; i < m; i++)
scanf ("%d%d%d", &x, &y, &z), addEdge(x, y, 1, z), addEdge(y, x, 1, z);
addEdge(0, 1, 2, 9);
addEdge(n, T, 2
int ans = 0;
while (bfs(@)) ans += dis[T] * dfs(@, inf);
printf("%d", ans);
return 0;

BiE RE WA B dinic MIBUIIMR Pt/ PO B, 53 s %6 PR IGR T — 4 RE,
F K EL IR dinic (ORI AT, THRIENN L vis LY 3 MR PR AR 2k (RIS TR 0H
AT AN SRR, AR Ml 4 B TE Review ARSI BRI T 71k, WEAZEI, 58 7750 8.
7 XIBEEEE]
XIB B I 6] 5 2 FE £ O(BUAR), 2 2R E 0 ) (R0 F )
71 Zo5=9

=5 REHEIRZ o, AT A DR BB, SRR R E logn. (B2 T ikAUE M TR AT A
YRR, P DASORE AT OIS AR, 7 (bu) O (yong) KilE.

—OWMEE

B _OMEE Y STL & T

while (L < R) check(m = (L +R) >> 1) ? L=m+ 1 : R = m;
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EEZRBUE R L b2 REZHAA 2K, BRI, KBS, A,

IR B

while (R - L > eps) check(m = (L +R) /2) ? L=m: R =nm;
—HRENER

ZHER MERK (BURBRKERDN) W@, X SERRAR 0] G A AR, R E
B %G, BLA 90 B DP A8 HAl A SRR IR XN SO Ak, KUl il AR g I [ il s
KN n MFH a; 73tk m NESBL SRITA ik P R B R K ER /DM EZ Z D

—HEk BRI RERIE SRS AL e RS PR BT o IHEY .

“HRSBRE=S AT SRR A, BATR LLEE 0 3 R TR SRR R O, KRR
P 83 5 SOFON BB LA (8, ROV da W] DLELAE U S 1,

“oHBIRE B RYE

P0OJ2456 - Aggressive cows

#include <cstdio>
#include <algorithm>
int n, m, a[100005];
bool check(int d)
{
int cow = @, nxt = 9;
for (int i = 0; i < n; i++)
if (a[i] »>= nxt)
cow++, nxt = a[i] + d;

return cow >= m;
int main()

scanf ("%d%d", &n, &m);
for (int i = 0; i < n; i++) scanf("%d", a + 1i);
std::sort(a, a + n);
int L = @, R = @x3f3f3f3f, mid;
while (L < R)
check(mid = (L + R) >> 1) ? L = mid + 1 : R = mid;
printf("%d", L — 1);
return 0;

}

&, RIRERPAZL - 1.

=5 SRR F T SR AR S0 pR BB AR R L. R BRSO — A SR R B PR . =0 TR,
B AW /INE S PITAE ISR X TA] o ik 2 A X 801 (0 D 8 R 80P SR 2, 1) = 29 R D F 0 2
B et

BCABTRAIX A (1], & my =1+ 5 me =r — 551, BERANHEXA S REBUE f(m1), f(me)
ZJE BRAT I 1 A o B AR B ORI L CE SR KA, W f SRR RO =, TR/
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EFED, TR BRI SR e I Bt 50 m IR sl F 0, BOFRATT SR AR X 18] 1 (1, 7]
ABRT (1, me] B [my, r]e BRIARYEIXANGERFATT IAMEGERER AR XA, B2 w] DA T .

ZHMEE USRI SO R R ED B, =2 A

while (R - L >eps) f(ml =L+ (R-1L)/3)<f(m2=R-(R-L)/3)?L=ml:R=nm2;

= 5T RO fBIRRE .
S=nrl+mr’ h=VI2—r2V = §7T’I“2h

FE TR EAR, W HABEER o] DR IR TH R H R, [RIRAR B b LA SRR AW T LR, V2
KT r B— UK AL, PR =53 KT AR SR A
POJ3737 - UmBasketella

#include <cmath>
#include <cstdio>
const double pi = acos(—1.0), eps = le—6;

double S;

inline double calc(double r)

{
double 1 = (S—r *r) / r;
double h = sqrt(l * 1 — r * r);

return pi * r * r * h / 3;

}
int main()
{
while (~scanf("%1f", &S))
{
S /= pi;
double 1 = @, r = sqrt(S), mi, m2, d;
while ((d = r — 1) > eps)
calc(mi =1 +d/ 3) <calc(m2 =r —d/ 3)?21=ml:r =m2;
1=(S—-r *r)/r;
double h = sqrt(l * 1 — r * r);
double V = pi * r * p * h / 3;
printf("%.2f\n%.2f\n%.2f\n", V, h, r);
}
return 0;
}
7.2 Hash

Nk, WEHAZR, —4 UOJ #i%l: 998244353 = 7% 17 %223 + 1

7.3 o ELEE

BE-NTEG E£GH—ANTE M T, M IAE E R RERPFIDHAKK T F— AT, N
MR M 52 —AILEE. £ 70K G A RIILE M, 82 KILE, FRO8 = 70 ERERIULEE .

KiE— 5 Bl K ILEC
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SERAMSREE  SLbr b, W LK 5 B ORKULHAD W) U B2 B R ) — PR R T . 1o &
SEPEAT s FVC At Mos ) X SEERIFTE A G —2%34, HEN1, NY 4G TSR ¢ 51—, &
BN 1. REBSENIIEDERZMN X; B Y, %A M2, FEN 1. RERTEER s 2 ¢ 1
5 Ko

ERRFFEE:  FHIALREERR 1 L BRI, JATIERT LR =5 Bl R UL RS %
B ] B S«
BBt M & = G I —AULES, WFR M iR TG CUL R TR, 25 P &K G — 2l M
ANRIT TR A, JFEANBT M ML MET M il (RIFFILE LR SRl £ P B E HIL,
WFR P OARXE T M — 2638 B840 . REBATR P RIBREE EILES, BAN1S M = M zor P, W M
Rt M 2 — ALk, RUSERILE M B8 TeEET M, 5/ T P, HARNET M AP H
o HPABIG B A, KR M 2 R RUEEE.

Bl AR AR TR, MT 2 B RER MR I .

POJ3041 - Asteroids
#include <cstdio>
int adj[505], nxt[10005], to[10005], ecnt, mate[505], vis[505], idx, n, m;
inline void addEdge(int f, int t)

{
nxt[++ecnt] = adj[f], adj[f] = ecnt, to[ecnt] =
}
bool hungry(int u)
{
for (int e = adj[u]; e; e = nxt[e])
if (!mate[to[e]])
return mate[to[e]] = u, true;
for (int e = adj[u]; e; e = nxt[e])
if (vis[to[e]] != idx)
{
vis[to[e]] = idx;
if (hungry(mate[to[e]])) return mate[to[e]] = u, true;
}
return false;
}
int main()
{

scanf ("%d%d", &n, &m);
for (int 1 =0, x, y; 1 < m; i++)
scanf ("%d%d", &x, &y), addEdge(x, y);
int ans = 0;
for (int i = 1; i <= n; i++)
{
idx++;
if (hungry(i)) ans++;
}
printf("%d", ans);
return 0;
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74 ERINARER

LA R INERFIWT R B H AL ITEA o B 48 2 W0 THIRBERIGIN 1, B4 H IR BRI 1) 2
ER AR XS 2R OISR INRAE 2 (IDDFS). QRN FIRAS o 2 HFRRES 1UEE &5 T S A4 o
B hx (v) BATIRATET AL G ISR IAR DY IDA* . (HELRIE 2™ (v) BB/ T HSERIME, &0 S EEHRE
LY 3

IR At ek ERAERIERALE LA T I

BZOJ1085 - B -k #f
#include <cstdio>
template <typename T>
inline void swap(T &a, T &b)

{
Tt=a;
= b;
= t;
}
const char des[5][5] = { {'1", '1', '1', "'1', '1'},
{'e', "1', "1', "'1', '"1'},
{'e', 'e', '*', '1', '1'},
{'e', 'e', 'e', 'e', '1'},
{'e', 'e', 'e', 'e', '0'} };
const int dx[] = { 1, 2, 2, 1, -1, -2, -2, —1 };
const int dy[] = { -2, -1, 1, 2, 2, 1, -1, -2 };

const int MOVE[S][Z] = { {1: _2}) {2, —1}, {2: 1}: {1: 2}: {_1) 2}; {_2: 1}: {_2) _1}:
{_1: _2} }3
char cur[5][5];

#define H() \
((cur[@][@] != des[@][0]) + (cur[@][1] !'= des[O][1]) + \
(cur[@][2] != des[@][2]) + (cur[@][3] != des[@][3]) + \
(cur[0][4] != des[©@][4]) + (cur[1][e] !'= des[1][@]) + \
(cur[1][1] '= des[1][1]) + (cur[1][2] !'= des[1][2]) + \
(cur[1][3] != des[1][3]) + (cur[1][4] '= des[1][4]) + \
(cur[2][@] '= des[2][@]) + (cur[2][1] !'= des[2][1]) + \
(cur[2][2] != des[2][2]) + (cur[2][3] !'= des[2][3]) + \
(cur[2][4] !'= des[2][4]) + (cur[3][@] != des[3][@]) + \
(cur[3][1] != des[3][1]) + (cur[3][2] !'= des[3][2]) + \
(cur[3][3] '= des[3][3]) + (cur[3][4] !'= des[3][4]) + \
(cur[4][@] != des[4][©@]) + (cur[4][1] != des[4]1[1]) + \
(cur[4][2] '= des[4][2]) + (cur[4][3] != des[4][3]) + \

(cur[4][4] !'= des[4][4])
inline bool can(int x, int y)

1)

{
return @ <= X && x <= 4 && 0 <=y && y <= 4;
}
int DEP;
bool dfs(int x, int y, int step)
{

if (step == DEP) return H() == —1;
if (H() + step > DEP) return false;
for (int i = @, nx, ny; i < 8; i++)
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if (can(nx = x + dx[i], ny =y + dy[i]))

{
swap(cur[x][y], cur[nx][ny]);
if (dfs(nx, ny, step + 1)) return true;
swap(cur[x][y], cur[nx][ny]);
}
return false;
}
int main()
{
int T;
scanf("%d", &T);
while (T—)
{
for (int i = 0; 1 < 5; i++)
scanf("%s", cur[i]);
int si = -1, sj = —-1;
for (int i = @; i < 5; i++)
for (int j = ©; j < 5; j++)
if (cur[i][3] == "*")
si =1, sj = 3;
for (DEP = ©; DEP <= 15; DEP++)
if (dfs(si, sj, @))
break;
printf("%d\n", DEP > 15 ? —1 : DEP);
}
return 0;
}

7.5 FEEE/MITM
MHIEEIRTS S H AR R A T R

BEEEE Bk GE—KEFE G, BRI 1, Bk B A 5
W B 20 2% KN L ORI B . 48R 24 U 5B e M AR . Rl
Pl o 5 K H 8 D

FNEIRIERBA I A FFE DFS /& L5, HRIGEET B AN TT DR RS, K MIOE 0 4
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AN FIEH S, Wi A B B KN L ERAE, LB HUE A A FIR u KN L B2 _E 5
514 B KIEN L B,

Mo A IEF DESL 5, X/ AIE P, o8 A A EFGE RS MR RE 5.

M BRI DFSL 25, SEEANEIE Q, TR B R A S 1A [ 6 24«

HRA 1925 B 0 5 e R A LT 0 40 BT A T SR OB Y P Qu

FHRI, EAMIEN AL RIEAT O(DF).
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P0J2299 - Ultra-QuickSort

#include <cstdio>
#include <cstring>
typedef long long i64;
const int N = int(5e5 + 5);
int n, a[N];
i64 merge(int 1, int r)
{
if (1 == r — 1) return 0;
intm=(1l+r) > 1, bn =m—1, cn = r — m;
i64 cnt = merge(l, m) + merge(m, r);
static int b[N], c[N];
memcpy(b, a + 1, bn << 2), memcpy(c, a + m, cn << 2);
for (int i = 1, bi =0, ci =0; i < r; i++)
if (bi < bn && (ci == cn || b[bi] <= c[ci]))
af[i] = b[bi++];
else
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a[i] = c[ci++], cnt += bn — bi;
return cnt;

int main()

{

while (scanf("%d", &n), n)

{
for (int i = @; i < n; i++) scanf("%d", a + 1i);
printf("%11ld\n", merge(®, n));

}

return 0;
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8.2 FmELHNA

g P B n D SREEE UL A RROEE B . BRCRIRAHE T 1% o ARSI 70 jT A A

iy, AL KX p, q FIFEEHLE T =& iR/ ME:
(1) W5 p, q [RJ& T 22 30 Bl A~ 14 I ) 3 xS
(2) W3 5L p, q & T AR XN F) 3 e xS
BT, FERK.
HDU1007 - Quoit Design

#include <algorithm>

#include <cmath>

#include <cstdio>

#include <cstring>

template <typename T>

inline T min(T a, T b) { return a < b ? a : b; }

const int N = int(1e5 + 3);

struct Point

{
double x, y;

} pINI;

double len(const Point &P) { return sqrt(P.x * P.x + P.y * P.y); }

inline bool operator<(const Point &1, const Point &r) { return 1l.x < r.x; }

inline Point operator—(const Point &1, const Point &r)

{
Point ret;
ret.x = 1.x — r.x;
ret.y = 1.y — r.y;
return ret;
}
double solve(int 1, int r)
{

if (1 == — 1) return 1le20;
intm=(1+r) > 1;
double ans

min(solve(l, m), solve(m, r));
double x0 = (p[m — 1].x + p[m].x) / 2;
static Point a[N], b[N], c[N];
int bn = @, cn = 0;
for (int i =1, 1i =1, ri =m; i < r; i++)
if (11 < m && (ri == r || p[li]l.y < p[ril.y))

{
af[i] = p[li++];
if (x0 — a[i].x < ans) b[bn++] = a[i];
}
else
{
a[i] = p[ri++];
if (a[i].x — x@ < ans) c[cn++] = a[i];
}
memcpy(p + 1, a + 1, (r — 1) << 4);
for (int i =0, j =0, k; i < bn || j < cnj)

if (i < bn & (§ == cn || b[il.y < c[3].¥))

for (k = j — 1; (k >= 0 & b[i].y — ans < c[k].y) || i++ > INT_MAX; k—)
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ans = min(ans, len(c[k] — b[i]));
else
for (k = 1 — 1; (k >= @ & c[j].y — ans < b[k].y) || j++ > INT_MAX; k—)
ans = min(ans, len(b[k] — c[j]));
return ans;

}
int main()
{
int n;
while (scanf("%d", &n), n)
{
for (int i = ©; i < n; i++) scanf("%1f%1f", &p[i].x, &p[i].y);
std::sort(p, p + n);
printf("%.2f\n", solve(®, n) / 2);
}
return 0;
}
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#include <cstdio>
#include <cstdlib»>
#define sz(x) (x == @ ? @ : x—>size)
#tdefine update(x) \

if (x) x—>size = sz(x—>child[@]) + sz(x—>child[1]) + 1
tdefine getVal(x) (x == © ? @ : x—>val)
typedef int valType;
const int arrSize = 100005;

struct Node

{
valType val;
int size;
Node *child[2], *father;
Node *Init(int x, Node *f)
{
val = x, size = 1, father = f, child[@] = child[1] = @
return this;
}
s

typedef Node *1pNode;
template <typename _ty, typename _typ = _ty *>
struct allocator

{
private:
int i;
_ty *data;
_typ *pt;
public:
allocator(int size)
{
data = new _ty[size];
pt = new _typ[size];
this—>i = 0;
for (int j = ©; j < size; j++) pt[j] = &data[j];
}
_typ alloc()
{
return pt[i++];
}
void free(_typ ptr)
{
pt[—1i] = ptr;
}
s

struct SplayTree
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{
private:
1pNode root = 9;
allocator<Node> *mem;
void rotate(lpNode x)
{
if (x == @ || x—>father == @) return;
int d = (x == x—>father—>child[@]);
1pNode y = x—>father;
y—>child[d ~ 1] = x—>child[d];
if (x—>child[d]) x—>child[d]—>father = y;
x—>father = y—>father;
if (y—>father) y—>father—>child[y == y—>father—>child[1]] = x;
y—>father = x;
x—>child[d] = y;
update(y);
update(x);
}
void Splay(lpNode x, lpNode &target)
{
lpNode targetFather = target—>father;
while (x—>father != targetFather)
if (x—>father == target)
rotate(x);
else if ((x—>father—>father—>child[@] == x—>father) == (x—>father—>child[@]
== X))
rotate(x—>father), rotate(x);
else
rotate(x), rotate(x);
target = x;
}
1pNode find(int x)
{
1pNode s = root;
while (true)
if (s == 0)
return 0;
else if (s—>val == x)
{
Splay(s, root);
return s;
}
else
s = s—>child[x > s—>val];
}
lpNode join(1lpNode x, lpNode y)
{
if (x == 0)
return y;
else

{

lpNode m = max_min(x, 1);

71
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Splay(m, x);
m—>child[1] = y;
if (y) y—>father = m;

public:

update(m);
return x;
}
}
SplayTree(int _)
{
mem = new allocator<Node>(_);
}
lpNode max_min(1lpNode x, int i)
{
while (x && x—>child[i]) x = x—>child[i];
return x;
}
void insert(int x)
{
if (root == 0)
root = mem—>alloc()—>Init(x, @);
else
{
1pNode s = root, p = 0;
while (s)
p =s, s = s—>child[x > s—>val];
s = mem—>alloc()—>Init(x, p);
p—>child[x > p—>val] = s;
Splay(s, root);
}
}
void remove(int x)
{
1pNode p = find(x);
if (p)
{
root = join(p—>child[@], p—>child[1]);
root—>father = 0;
mem—>free(p);
}
}
int rank(int x)
{

1pNode s = root;
int ans = 0;
while (s)
if (x <= s—>val)
s = s—>child[e@];
else
ans = ans + 1 + sz(s—>child[@]), s
return ans + 1;

s—>child[1];
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}
lpNode select(int x)
{
1pNode s = root;
while (s)
if (x == sz(s—>child[@]) + 1)
return s;
else if (x <= sz(s—>child[@]))
s = s—>child[e@];
else
X = X — 1 — sz(s—>child[@]), s = s—>child[1];
}
1pNode near(int x, int d)
{
lpNode s = root, ans = 0;
while (s)
if (d ? s—>val > x : s—>val < x)
ans = s, s = s—>child[d ~ 1];
else
s = s—>child[d];
return ans;
}
}s
int main()
{
SplayTree st(arrSize);
int n, op, num;
scanf("%d", &n);
for (int i = 0; i < n; i++)
{
scanf("%d%d", &op, &num);
if (op == 1)
st.insert(num);
else if (op == 2)
st.remove(num);
else if (op == 3)
printf("%d\n", st.rank(num));
else if (op == 4)
printf("%d\n", getVal(st.select(num)));
else if (op == 5)
printf("%d\n", getVal(st.near(num, 0)));
else if (op == 6)
printf("%d\n", getVal(st.near(num, 1)));
}
return 0;
}

9.1.3 Treap

B AUED VT, BRI IR IR0 logn (1 — XHERM .
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#include <cstdio>
#include <cstdlib»>
#define sz(x) ((x) == 08 ? @ : (x)—>sz)
template <typename T>
struct Allocator

{
int idx;
T *data;
T **ptr;
Allocator(int size)
{
idx = 0;
data = new T[size];
ptr = new T *[size];
for (int i = @; i < size; i++) ptr[i] = &data[i];
}
~Allocator()
{
delete[] data;
delete[] ptr;
}
T *alloc() { return ptr[idx++]; }
void free(T *pt) { ptr[—idx] = pt; }
}s
struct Treap
{
typedef struct Node
{
int val, pri, sz;
Node *ch[2];
void Init(int x = @)
{
pri = rand();
ch[@] = ch[1] = ©;
val = x;
sz = 1;
}
void update()
{
sz =1 + sz(ch[@]) + sz(ch[1]);
}
} * 1lpNode;
Treap(int max_size, int _seed)
{

srand(_seed);
alloc = new Allocator<Node>(max_size);
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void ins(int x)
insert(root, x);

void del(int x)
remove(root, x);

rnk(int x)

int ans = 1;
1pNode cur = root;
while (cur)
if (x <= cur—>val)
cur = cur—>ch[0];
else
ans += sz(cur—>ch[@]) + 1, cur = cur—>ch[1];

66

67

68

69

70

71

72

return ans;

kth(int x)

1pNode cur
while (cur)

if (x == sz(cur—>ch[0]) + 1)
return cur—>val;

else if (x <= sz(cur—>ch[@]))
cur = cur—>ch[0];

else
x —= sz(cur—>ch[@]) + 1,
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cur—>ch[1];

Allocator<Node> *alloc;
1pNode root;
void rotate(lpNode &node, int d)

{
if (node == 0) return;
1pNode ch = node—>ch[d ~ 1];
if (ch)
{
node—>ch[d ~ 1] = ch—>ch[d];
ch—>ch[d] = node;
node = ch;
node—>ch[d]—>update();
node—>update();
}
}

void insert(lpNode &node, int x)
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{
if (node == 0)
(node = alloc—>alloc())—>Init(x);
else
{
int cmp = x < node—>val;
insert(node—>ch[cmp ~ 1], Xx);
node—>update();
if (node—>ch[cmp ~ 1]—>pri < node—>pri) rotate(node,
}
}
void remove(lpNode &node, int x)
{
if (node == 0)
return;
else
{
if (x < node—>val)
remove (node—>ch[@0], Xx);
else if (x > node—>val)
remove (node—>ch[1], x);
else if (node—>ch[@] == 0)
node = node—>ch[1];
else if (node—>ch[1] == @)
node = node—>ch[0@];
else
{
int d = node—>ch[@]—>pri < node—>ch[1]—>pri;
rotate(node, d);
remove (node—>ch[d], x);
}
if (node) node—>update();
}
}
}s
int main()
{

Treap T(100005, 3224);

int n;

scanf("%d", &n);

for (int i = 9, op, x; 1 < n; i++)

{
scanf ("%d%d", &op, &x);
if (op == 1) T.ins(x);
if (op == 2) T.del(x);
if (op == 3) printf("%d\n", T.rnk(x));
if (op == 4) printf("%d\n", T.kth(x));
if (op == 5) printf("%d\n", T.kth(T.rnk(x) — 1));
if (op == 6) printf("%d\n", T.kth(T.rnk(x + 1)));
}
return 0;

cmp)
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#include <cstdio>»
#tinclude <cstdlib>
static const int arrSize = 40000;

typedef int valType;

struct Node

{

}s

valType val;
Node *child[2], *father;

typedef Node *1pNode;
struct allocator

{

private:

int i;
Node data[arrSize];
1pNode pt[arrSize];

public:

allocator()
{

this—>i = 0;

for (int j = @; j < arrSize; j++)

}
1pNode alloc() { return pt[i++]; }

void free(lpNode ptr) { pt[—i] = ptr;

} mem;

void rotate(lpNode x, int direction)

{

}

1pNode p = x—>father;

pt[j]

}

p—>child[!direction] = x—>child[direction];

data + j;

if (x—>child[direction]) x—>child[direction]—>father =

x—>father = p—>father;

if (p—>father) p—>father—>child[p != p—>father—>child[0]] = x;

p—>father = x;
x—>child[direction] = p;

void Splay(lpNode x, 1lpNode target)

{

1pNode p;
target = target—>father;
while (x—>father != target)
{
p = x—>father;
if (p—>father == target)
{
rotate(x, x == p—>child[0@]);
break;

ps;

77
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}
else if (x == p—>child[@])
if (p == p—>father—>child[0]) {
rotate(p, 1);
rotate(x, 1);

}
else
{
rotate(x, 1);
rotate(x, 0);
}
else if (p == p—>father—>child[1])
{
rotate(p, ©0);
rotate(x, 90);
}
else
{
rotate(x, 90);
rotate(x, 1);
}
}
}
1pNode max(1lpNode x)
{
while (x && x—>child[1]) x = x—>child[1];
return Xx;
}
1pNode min(lpNode x)
{
while (x && x—>child[@]) x = x—>child[@];
return Xx;
}
1pNode find(valType x, lpNode s)
{
lpNode p = s;
while (true)
if (p == 0)
return p;
else if (p—>val == x)
{
Splay(p, s);
return p;
}
else
p = p—>child[x > p—>vall];
}

1pNode pred(valType x, 1lpNode s) { return max(find(x,
1pNode succ(valType x, lpNode s) { return min(find(x,
void ins(valType x, lpNode &s)

{
if (s == 0)

s)—>child[@]);
s)—>child[1]);

}
}

78
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}

{
s = mem.alloc();
s—>val = x;
}
else
{
lpNode p = 9, _s = s;
while (s)
{
p=5;
s = s—>child[x > s—>val];
}
if (p == 0)
s—>val = x;
else
{
1pNode n = mem.alloc();
n—>val = x;
n—>father = p;
p—>child[x > p—>val] = n;
s = _s;
Splay(n, s);
s = n;
}
}

valType _min(valType a, valType b) { return (a < b ? a : b); }

1pNode root = 0;

int main()

{

int n, tmp, ans = 0;
scanf("%d", &n);
for (int i = 0; 1 < n; i++)

abs(tmp — p—>val));

{
scanf("%d", &tmp);
ins(tmp, root);
if (1 == 0)
ans += tmp;
else
{
1pNode p = pred(tmp, root), s = succ(tmp, root);
if (p == 9)
ans += abs(tmp — s—>val);
else if (s == 0)
ans += abs(tmp — p—>val);
else
ans += _min(abs(tmp — s—>val),
}
}
printf("%d", ans);
return 0;
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#include <algorithm>

#include <cstdio>

#include <cstring>

const int N = int(le5 + 5);

int n, a[N], b[N], idx, rt[N];

struct node

{
int ch[2], sz;

} T[N * 207;

void insert(int y, int &x, int 1, int r, int p)

{
T[x = ++idx] = T[y];
T[x].sz++;
if (1 == r — 1) return;
intm=(1+r) > 1;
p <m?
insert(T[y].ch[@], T[x].ch[@], 1, m, p)
insert(T[y].ch[1], T[x].ch[1], m, r, p);
}
int query(int nl, int nr, int 1, int r, int k)
{
if (1 == r — 1) return 1;
int delta = T[T[nr].ch[@]].sz — T[T[nl].ch[@]].sz, m = (1 + r) >> 1;
return delta >= k ?
query(T[nl].ch[@], T[nr].ch[@], 1, m, k)
query(T[nl].ch[1], T[nr].ch[1], m, r, k — delta);
}
int main()
{

int q;
scanf ("%d%d", &n, &q);
for (int i = 1; i <= n; i++) scanf("%d", a + 1i);
memcpy(b, a + 1, n << 2);
std::sort(b, b + n);
int m = int(std::unique(b, b + n) — b);
for (int 1 = 1; 1 <= n; i++)
a[i] = int(std::lower_bound(b, b + m, a[i]) — b);
for (int i = 1; i <= n; i++) insert(rt[i — 1], rt[i], O, m, a[i]);
while (gq—)
{
int 1, r, k;
scanf ("%d%d%d", &1, &r, &k);
printf("%d\n", b[query(rt[l — 1], rt[r], 6, m, k)]);
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}

return 0;
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#include <algorithm>
#include <cctype>
#include <cmath>
#include <cstdio>
#include <cstring>
inline void read(int &x)

{

int ch = x = 0;

while (!isdigit(ch)) ch = getchar();

for (; isdigit(ch); ch = getchar()) x = x * 10 + ch — '@';
}

const int B = 205, N = B * B, inf = Ox3f3f3f3f;
int n, q, S, bcnt, a[N], b[N], cnt[N][B], f[B][B], cnt2[N], vis[N];
bool isR[N];
int main()
{
memset(vis, —1, sizeof(vis));
read(n), read(q), S = (int)sqrt(n);
for (int i = @; i < n; i++) read(a[i]);
memcpy (b, a, n << 2);
std::sort(b, b + n);
int m = int(std::unique(b, b + n) — b);
for (int i = @; i < n; i++) a[i] = int(std::lower_bound(b, b + m, a[i]) — b);
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10 WRESEEX

for (int i = o,

{
if (bidx == S) bidx isR[i — 1]
cnt[a[i]][bcnt]++;

}

isR[n — 1] =

bcnt =n/ S+ (n%S >0);

for (int i =
for (int

{
memset(cnt2, @, sizeof(cnt2));
for (int j =1 * S, tans = 0; j < n; j++)
{
cnt2[a[j]]++;
if (cnt2[a[j]] > cnt2[tans] (cnt2[a[j]] == cnt2[tans] && a[j] < tans))
tans = a[j];
if (isR[]]) fLil[] / S] =
}
}
int ans = @,
while (g—)
{
read(l),

1=(1+as—-1) %n, r=(r+ans — 1) % n;
if (1 > r) std::swap(1l,
if (r—1<5S *2)

{
int
for 1; 1 <= r; i++)
{
if (vis[a[i]] !'= q) vis[a[i]] = q, cnt2[a[i]] = ©;
cnt2[al[i]]++;
if (cnt2[a[i]] > tent || (cnt2[a[i]] == tcnt && a[i] < tans))
}
printf("%d\n", ans =
}
else
{

int bl

9; 1 < n; i++)
j < bent; j++)
cnt[i][J] += cnt[i][j — 1];

for (int i = @; i < bcnt; i++)

1/5s, r/ S;
int bll = bl * S, brr = (br + 1) * S — 1;
if (brr >= n) brr = n — 1;
if (1 > bll) bll = (++bl) * S;
if (r < brr) brr = (—br + 1) * S — 1;
int curAns = f[bl][br];
int curAnsCnt = cnt[curAns][br];
if (bl > @) curAnsCnt —= cnt[curAns][bl — 1];
for (int i = 1; i < bll; i++)
{
if (vis[a[i]] !'= q)
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{
vis[a[i]] = q, cnt2[a[i]] = cnt[a[i]][br];
if (bl > @) cnt2[a[i]] —= cnt[a[i]][bl — 1];
}
cnt2[a[i]]++;
if (cnt2[a[i]] > curAnsCnt || (cnt2[a[i]] == curAnsCnt && a[i] < curAns))
curAnsCnt = cnt2[curAns = a[i]];
}
for (int i = r; i > brr; i—)
{
if (vis[a[i]] != q)
{
vis[a[i]] = q, cnt2[a[i]] = cnt[a[i]][br];
if (bl > @) cnt2[a[i]] —= cnt[a[i]][bl — 17;
}
cnt2[a[i]]++;
if (cnt2[a[i]] > curAnsCnt || (cnt2[a[i]] == curAnsCnt && a[i] < curAns))
curAnsCnt = cnt2[curAns = a[i]];
}
printf("%d\n", ans = b[curAns]);
}
}
return 0;

¥
KA H A S, TRBBAK TR, HRIR% A,

10.2 EPAEZX
Pk in) e, AKRIRER T,

AEURES B YRS X IR N A [F RN, G oeh i 1] B 4R, T CAGRIE R (8] AN ny/n

BZOJ1878 - HH 1305k

#include <algorithm>

#include <cmath>

#include <cstdio>

#include <cstring>

int a[50001], cnt[1000005], ans[200005];

struct query

{
int id, 1, r, b;

} Q[200005];

inline bool operator<(const query &x, const query &y) { return x.b < y.b || (x.b == y.b

&& x.r < y.r); }
int main()
{
int n, m, S;
scanf("%d", &n), S = int(sqrt(n));
for (int i = 1; i <= n; i++) scanf("%d", &a[i]);
scanf ("%d", &m);
for (int i = ©; i < m; i++)
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query &q = Q[i];
scanf ("%d%d", &q.l, &q.r);
g.id = i, gq.b = Q[i].1 / S;

std::sort(Q, Q + m);
for (int i =0, L =0, R =0, tot =0; i < m; i++)

int 1 = Q[i].1, r = Q[i].r;
while (L < 1)
if (!——cnt[a[L++]]) —tot;
while (L > 1)
if (!ent[a[——L]]++) ++tot;
while (R < r)
if (!cnt[a[++R]]++) ++tot;
while (R > r)
if (!——cnt[a[R——]]) —tot;
ans[Q[i].id] = tot;
}
for (int i = 0@; i < m; i++)
printf("%d\n", ans[i]);
return 0;

11 FFT

X B A AR ) 2 R — P Rkt e B i AR 462 5075 /Cooley - Tukey FFT algorithm.
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| Nl
x[n]:N e Tk 3 k] n=20,1,...,N — 1.
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

11 FFT

TEMRES LB T e = cosd +isind

#include <cmath>

#include <cs
#include <cs
const int N
const double
struct compl

{

double r

} a[N], b[N], tmp[N];
tdefine op(T, 0) inline T operator O(const T &x, const T &y)

char s1[N],
int ans[N];
op(complex,
op(complex,
op(complex,

{

memset (t

tdio>
tring>
= 1000
pi =
ex

> 1;

s2[N];

+) { return
=) { return
*) { return

void naive DFT(complex *

mp) e)

3

naive DFT/IDFT

acos(—1);

X.r +y.r, x.i + y.i }; }

.r—vy.r, x.i—y.i3}; }

U A A A
x

rr, const int len)

sizeof(tmp));

for (int k = 0;

for

}

(int n
tmp[k]

k < len; k++)

9; n < len; n++)

x.r ¥ y.r —x.1 ¥ y.i, x.r * y.i + x.i * y.r };

}

85

tmp[k] + arr[n] * complex{ cos(—2 * pi / len * k * n), sin(—-2 * pi /
len * k * n) };
memcpy (arr, tmp,

sizeof(tmp));

void naive_IDFT(complex *arr, const int len)

{

memset (t
for (int

for

mp) e)

k = 0;

(int n

tmp[k]

sizeof(tmp));

3

k < len; k++)

9; n < len; n++)

tmp[k] + arr[n] * complex{ cos(2 * pi / len * k * n),
len * k * n) };
memcpy (arr, tmp,

sizeof(tmp));

for (int i = @; i < len; i++)

arr[i].r /= len;

}

int main()

{

while (~scanf("%s%s", sl, s2))

{

int

lenl,

len2, len;

memset(a, O,

memset(b, 0,

sizeof(a));
sizeof(b));

memset(ans, O, sizeof(ans));
= (int)strlen(sl), len2 = (int)strlen(s2),

lenl
for

for

(int i
al[il.r
(int i

b[i].r

naive_DFT(a,

9; 1 < lenl; i++)
si[lenl — 1 — i] — '@';
9; 1 < len2; i++)
s2[len2 — 1 — i] — '@';
len), naive_DFT(b, len);

len

lenl + len2;

sin(2 * pi /



48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

11 FFT

for (int i = 9; i < len; i++)
a[i] = a[i] * b[i];
naive _IDFT(a, len);
for (int i = 0; i < len; i++)
ans[i] = int(a[i].r + 0.5);
for (int i = 0; i < len; i++)
ans[i + 1] += ans[i] / 10, ans[i] %= 10;
int high = 0o;
for (int i = len — 1; high == 0 && i >= 0; i—)
if (ans[i])
high = i;
for (int i = high; i >= @; i—)
putchar(ans[i] + '@");
putchar('\n");
}

return 0;

11.2 43
ARSI IR E AR

HDU1402 - A * B Problem Plus

#include <cmath>
#include <cstdio>
#include <cstring>
const int N = 500005;
const double pi = acos(-1);
struct complex
{
double r, ij;
} a[N], b[N];
inline complex operator+(const complex &x, const complex &y)
{
return { x.r + y.r, x.i + y.i };
}
inline complex operator—(const complex &x, const complex &y)
{
return { x.r — y.r, x.i — y.i };
}
inline complex operator*(const complex &x, const complex &y)
{
return { x.r * y.r — x.1i * y.i, x.r * y.i + x.i * y.r };
}
char s1[N], s2[N];
int ans[N];
void Rader(complex *F, int len)
{
complex t;
int j = len >> 1;
for (int 1 = 1; i < len — 1; i++)

86
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}

FFT
{
if (i < 3J)

t = F[i]
int k = 1len
while (j »>=

i —=k,
if (7 < k)

Jo+=k;

}

void fft(complex *F,

{

}

Rader(F, len);
for (int h = 2;
{

const comple

for (int j =
{
complex
int m =
for (int
{
comp
Flk]
}
}

int main()

{

while (~scanf ("%

{
le

memset(a, O,

int lenl,

memset(b, 0,
memset (ans,
lenl = (int)
for (len =1
len <<=
lenl >>= 1,
for (int i =

ali].r
for (int i =
b[i].r
fft(a, len,
fft(b, len,
for (int i =

al[i] = a
fft(a,
for (int i =

len,

ans[i] =
for (int i =

» F[i]1 = F[31, F[J]1 = t;
>> 1;
k)
k >>= 1;
int len, int flag)

h <= len; h <<= 1)

X wn =

9; j < len; j 4= h)

w={1, 0 };
h >> 1;
k=35 k<Jj+m kit, w=w * wn)
lex u = F[k], t = w * F[k + m];
=u+ t, F[k + m] = u— t;

s%s", sl1, s2))
n2,
sizeof(a));

sizeof(b));

len;

0, sizeof(ans));
strlen(sl) << 1, len2 = (int)strlen(s2) << 1;
; len < lenl || len < len2;)

1;
len2 >>= 1;

0; i < lenl; i++)

sl[lenl1 — 1 — i] — '@"';

0; i < len2; i++)

s2[len2 — 1 — i] — '@"';
1);

1);

0; i < len;
[i] * b[i];
-1);

0; i < len; i++)

int(a[i].r / len + 0.5);

0; i < len; i++)

i++)

{ cos(—flag * 2 * pi / h), sin(—flag * 2 * pi / h) };
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ans[i + 1] += ans[i] /

int high = 0o;
for (int i = len — 1;
if (ans[i])
high = i;

high

for (int i = high; i >= @;

putchar(ans[i] +
putchar('\n");
}

return 0;

'0');

10, ans[i] %= 10;

== 0 && i >= 0;

i—)

i—)
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