070 DooOooooooooo ool

2008 O 12 00 22 O

ggbobobogodgbbobod

LCopyright (©2008 The Japanese Committee for International Olympiad in Informatics
O000ooo0o0oDooOooooogooooogon



1 oodd o

gbobogbbogbobboobobooobbbooboboobbooobbooobbooon
gbobooobbuogobbogoooobobobobbooobbooobbooobbooon
gboboggbuoodbboobbuooobuooobbooobbooobbooobbooon
gboobooooboboooobobuoooobbbuoooboboboooobobog

oo

gobobbbobobbbbotuduooooooooooobbbb nObODbOO0OO0O0O0O0O0O0DO
goooodao

gboobobobobo..0bbbbooogdbb.—-1000 c000000D00O000000O0
gbobuoogobboooobboboooobobuoooobbbooooboo

gbboboodgobbbooobobbooodobbboooobbn

0o

gbboboooooboboboooooboboooobobobbuoooobb n0ODOOOO0OO0
gboobooooooon
gbobobuoooobbbuoooobbodo

000000 index = O;
OO0 [(DO0O0O000 index] = 1;
Ooooodoo =000uoouoouo0 =gouoooouoooon,

gbbobuoooobbboooobbboooobbbuoooobbboooobood

if (0000000000 ==000000000) 1
// 0000000000000000
OO0 [ 000000 index 1++;
} else if (OOOOOOOOOOOO) {
if( 000000 index == 0 ) {
// 0000000000000 000000
// 0000000000000000
// 0000000000000000
// 00000000000000000O0000000
OO0 [ 000000 index ]++;
ooooood =o0ouooogon
} else {
// 0000000000000
/0000000000000 000o0oo

ug1-1



O0 [ 000000 index - 11 += 00 [ O0OO0O00O0O index ] + 1;
000000 index--;
}
} else {
/J/ 0000000000000 00000000000
OOOO0O0QO index++;
OO0 [ 000000 index 1 = 1;
}
0o0o0oo0oooon =00ooooooao,

gboobogoobboooobboboooobobbooooboboboooobobbuoooobooboon

HEN

gbbogoboobobboobbooobbboobooobbooobbooobboob
gbobobooooobbobooooobbogad LngDDDDDDDDDDDDDDnDDD
0 10000000002 0000000000000000000000000000000 O(n?)
gboogbbobuoooobbbuooobobbbooobboboooobooboooon

gbbuogtoboobbboobbooobboobbooobbooobbooobbodab
0000000000000 0D0000000000DO0O00 O(l)oooDooooDoOoOo
0000000 O(n) DO0O0ODOOOO0OOOOODOOOOOO00% 00000O0O0O0O0O0OO0OO
gboobobooooooboooobbooogn

ug 1-2



2 oot o

1 00

000 0000 |z|000. 000000000000 sOt000.sOtO0OD0ODODOOO
000 n=max{|s|,|t|]} ODODO.

00000 1 (0@ 00)

s000000000000000,¢+0000000000000000.
s000000000,0000000000 s04i00000 ;00000 (1<i<j<]s))
00000000000,000 O(s?)000.000 0000 ¢+000000000000
0 (00000)000000000000.000000,0k0<k<—-|2+1)0000,
000 ¢0 k00000 |2/ 0000 c000000000000,000000000 20 y
000000000000000.0000000000000000 O(«t)000000.0
000,00 k0000 |¢|00000000000000000,00000000000,000
0000000000000000000000000000000000. 0000000,0
0o0oo00 o(sPle)oooooo.

s0¢+00000000000000000,0000 s00000000000000000
00000000 O(s|/tmin{|s|?,¢?}) 0000000, 00000000000 sO ¢t000
00000000000000000.
00,0000000000000000000,00000000000000000000
0, O(lz| + |t|) 000 Boyer-Moore 000 000. 000000000000, 000 O(s?t])
oooooo.

00000 2 (O@) 00)

s00000000000000000,00000000 sO+0000000000000
0o.

0oo0,1<i<|s|01<j<|000040 j0000000000,s0 000000
00000000 ¢0 j0000000000000000000000000000C0. 000
00,i0 000 |s/t)0000,0000000000000000000000000000
00 min{|s|, |t} 0000000,000 O(s||t|min{|s|,|t|}) 00O00OO.

00000 (O(R?) 00)

sutgguooag,stutugubobugobbuooobobuooobbuooob,ooboo
oboboobooon.

ug 2-1



oooo,0<:<|s|000,s00000:00000000 O t0000O0OOOOOO
0.s0;0000¢0 700000000004 =1,0000000¢=00000,00
ai,...,ay 0000000 100000000 O(¢t)00000000. 00000010 ¢=1
gbbooooobooboboooobobod.

s’ = BRACADABRA
t = KCADADABRBCRDARA
a= 0010111110000000

0000000 4000000,000 s0¢0000000000000000,000000
00000.000 O(s|jt) oooon.

2 JOoboooooood

n=500000000000 30,n=40000000000000 70,0 100000000
gbooobog.
gboboboogoobboboooobbbbooooogbobo.bo,gobobboooaob,
gbbobbouooodgbbobobodg,guobbbbuooobbbbooooobbbboooobb
g,0ogggboooggbobooan.

oo | |s| | |t |oo oo

1 50| 50 2| 0ooo

2 50/ 49| 170000000 200 (60 L), 0000 G
3 50 | 50 00000

4| 4000 | 4000 50000

5 4000|3980 | 1951 |0 O000OO0O 200 (EO0 T),0000E
6 |3984]3992 | 1440 | 00O0OOOO 400 (F,K I,Y), 0000 KFODOOOO
7 14000 | 4000 | 904 | 0000000 300 (V,G H), 0000V
8 (3992|3994 | 719 | 0000000 300 (K, F,v),0000 K
9 13995 | 3996 | 3995 | OO C

10 | 4000 | 4000 0000 0

: 0020000000

ug 2-2



3 000 o

1 00O

00000000000000000 P,...,P000000040000000000000
000000OMOOOO0OO0OO0OO0O0OO0O0OO0O0OO0OO0OO0O000000

0000000000000 0000000000000000000000000000P, =0
000000 N+10000 R, P,..., P 0000000040000000000000000
000000000 000000000000000000000

0004000000 a,b,e,d (0L a,b,c,d<N)OODODO0000O0000 Sypeql

5 {a+a+a+& P,+P+P+P,<MOO0DO
a,b,c,d —

P,+P+FP.+FP;>MO00

gboboooobon

max Sa,b,c,d
0<a,b,c,dEN

oboobooo

goobboobooobbbbooouoooooooobbobooobbboouooooooonon
obobobooboobooboobooboobobboboobob

00 1 (O(NY o0o)

00000000M0000 =000000000000000N+100000(N+1)*0
obobbobboboobooboobooboobuooboobuo4booboobobobo
O0000D0o00ooO(NYODOoOoOoOo

0000000000000000000SaesbscsdsSNODODOODDOOOOOOOOO
OO00000D00D00DO0000000000D00D00D00D4 =4x3x2x1=2400100
gbbbuooouoobobbboooobobboooobbboooob

N=100020000000b000boobobobooboboobDoobooboobDon

00 2 (O(N31logN) O0O)

g400000gpooboogoobbouoooo3gbobooooobbooloooon
gbbbooodgbbbodado
jubooobod R, POLO0O0OOLO0ODOODODODL4D00000DLO0ODOODOO

P,+P+P.+P <M
000000 d4d00000000000O0O00O0O000O0O00O0O0O00O0O00O000

Py<M—-(P,+P,+PF,)

ug 3-1



ooobJ0b0oopO00b00OO00OO0ODO0ODbDODODOODODODODOODDOdOORR,...,PyODOO

O000000000000000000000O0(legN)DOO0OoOooooooOoOO
00000000000000 O(NlogN)ODDODODODOOO O(N3logN)ODODOOOO
DoooooooonN=30000b0bobobobbobobobobobobobobobo

00 3— 000 (O(N2?logN) OO)

ObO2000000000000000000DO0O00DOGOOO

Dboom400000bobooobooo200b00bobbooboob 20b00bOo0On
gbbboooobbbodado

00200000000000000(N+1)?00000000000000000000000
0000000000000000000000000Q; <Q,<---2Q,000 (r<(N+1)%)0
000000000000 O(N?logN)OOODO

ODoOo0o0o0o20000000000 ;00000000000 0DOO 20000300040
gbooboooboboboooobooao

Qi+Q; =M

0000 ,j0000Q,00000000000000000000000 ;00000000
O(logN)0DOD0D00000000000:(1<i<r)0000000 ;000000000000
000 O(N2logN)ODOODOOO

000000000000000000000 O(N2logN)OODOOOO

000000000 N<100000000000000000000000000000000
000000000000000

2 Oooobooobooo

obooooooobo NyMDOOODOOoD

DD\1 2 3 4 5 6 7 8 9 10
N |50 100 300 300 300 1000 1000 1000 1000 1000
M 12x10° 2x107 108 10° 108 2x10® 2x10° 2x10° 2x 108 2x 108

gb10b0bodgg200bb0buggobobobo200000sbbobuooobobuoooon
gbboboodgobboodan
gb30booogbbobuoooobbboooobbboooobbboooobobbogo

ud 32



4 oooooddn o

oo

gbooboog3stbbbouogonobbbouoooob1bbbooogobobbooooon
gbobboobooboobooboobooboobooboobobbobboboobo?2
gobob1l1obouooogooboboboooooobbooboooooobooo3bugn 1,20
gbbbuoooobbbuooobobbboodoobbod

goi1googootdd
0o

gbbogboboobooobobooobbuooobobobbooobbooobboobbooon
gboobooooobon

gbobogbobobobogobboogobooobbuooobbooobbooobbooon
gbogobbugobbuooobbuoobbuooobboobbuooobbooobbooon
gboobooooobobooon

0d

gbobobooobobobboooobbobuoooobbbouaoobon

Danger(i,j,/) 00¢00 0000000000000 0O0O0O0OOO0OOOOOODO!IOO0O
O00000000000O0O00O0O0O0O0O0ODODODODODOO0O00000000OODanger(i,5,0) 000
Oooboooboobobb0obooooboobobdbs=n00000t=n—-1001<m
gboobooooon

O000000000oooooooo0o0oooooD1ISy <k 0000000 4/0000

(dijj + dit1,0) X |Tij — Tit1,| + Danger(i + 1, 5, )
O0l<mOO00000O0O0O0O00000O0O0O0O0OOO01S"<k,0000000 770000
(di,j + di+2’j//) X ‘xi,j — 33'1'+27j//| + Danger(i + 2,j”, l —+ 1)

000000000000000000000

0001<j<k 00000000000 Danger(1,5,0) 00m>00001<j <k 00
00000 /0000 Danger(2,5,1) 00000000000000000000O0000O0O
000

ug4-1



oo

ooboooobooobok0obOobooboobooboobboobooboobDoboboooDoDoboog
gooogd

> nCix k"t 00

=0
0000000 »000000000000000000000000000000000000
000000000000000000
000000000000 00D00000D0020%00000000000000000000
0o0oo0o00o0on0

20000000
0o

00 1000000000000000000000000000000000000
000000000 AODDOOCOOOOOOOOBCO0O0O0OOOO00AD+1000 4,000
000000 B,CO4000 5,5.,00000000000

0 BOOODO Danger(i, j,,!) 00000000 ADODODO Danger(i+1,5,,)) 00O00O00O0A
0000D0000000000000000000000 0 CO0000 Danger(i,j.,!) 0000
000000 AODOO Danger(i+1,5,,/)) 00000000000000000 A0C0OOOO
00000000000 00000000

000000000000000000000000

O

gboboooboboooobboo1bbooobbooobbbooooboboobbooon
gbboboogobbbooooboboooobbbuoooobboooobobooon

00003000 memo 00000000000 -10000000O00Danger(s,j,/) 0000
gbooodaog

memol[i, j,l] = —1 - 00 10000000000000000 memofi,,/|000000000
memo|i, j,l] # —1 — memo[¢, 7, (| 000000000000

obobooboobod

oo

Oooobobooooos(0bb0O0O00ObODO0bOO0obOobOO0ObOObODODObOobDOObOODOD

g 4-2



OO0 Danger OO ODOODOODOODOODOO (030000000000 100000O00O0OO
OObD2xk000000000000000DO000D00DO00O0kOD0ODODDODOODoOoD
gooo

UOO0ODODanger UODUUOUOOODODOO

,7,1000000000 x2k=nxkx (m+1)x2k=2nmk® O

0000000000000000000 O(mmk?) 0000
gbbogbobbogbobooobbuoobbuooobbuoobobboobobooobboogn
oooo

Jo3onogonn

oo

gb20000000000000000000nemo U000 OOO0OO0ODOOO0OO
gbboodbbugobuoobbooobboogbbuooobbooobboobboob
gboobobbooddbl memo U OOOODOOOOOODO

gbbogbboodgbbooobbuoobbobbooobbuooboboboobboodab
gboboggbbuoggbboogbboogbboooboobuooobbooobbooon
U0 memo UUOUOODODOOOON

0O

n00000000000000000000001<<k,05!<mO000 41000
0 Omemo|n,j,l=0000000000000r—1000000000000000000000
1< <k, 1,050V <m—-10000 7,/ 0000 0memo[n, 7,/ =00000000/=m0O0
00000000000000000000

000, j00000000000000/000000000000000000000000
0000000 memofi,5,/] 0000000000001 <k 0000000 /0000

(dm' + di+1,j’) X |£Ei7j — $i+17j’| —+ memo[i + 1,j/, l]
00l<mO001<§"<k,,0000000 /0000
(dij + diga ) X |55 — Tivojr| +memo[i + 2, 5", 1 4 1]

O000000000000000 memol7, 4,/ 000000000000 OO 10000000
oboobobbOom

000000004«00000000001Sj<kK 0000000 ;0000 memo[l,5,0] 0
O00m>00001=45<k0O0O0O0O0O0O0 /0000 memo(2,/,1]00000O0OOOOOO
gbobooooboood

ud 4-3



oo

Oooobobobobo kbO0Ob0ob0O00obO0obODobDobobobobOobOoDoDOoDO

(00 yj0000000O000bOO00bOOo0obOobOobDOoO0bObIDOoobOoobDoOobUobo
Oobooobo2xk0000b0o0oooboooooooobbooooob k0oboobobogoD
Oo0o0000ooooosL!IsmOi000000D0IODDODO0000mM+1000000000
00:0000000000000001<j<k0000 j00000000K0000000O0
O0000000000000001<L+sn0000:00000000 0000

gboobooboodgoboood

2k x (m+1) x k x n=2nmk* O

oboboooobobooboobobooboboob20boboobobboboobo
00000000000000 O(mmk*)0000000000O000000O0O0O0OOO0OOOO
obobooboobooboobooboob

ooooond

gbobo3goboboogbbuoggbbogobbboooboboboooobbuooobboodgn
obhobooboobooboooboob20b0b0bb0obooboobooboob

gbobogobogobboobooobboooobbbooobooobbooobboodgn
gbboodbuodbbodobbooobbbuoobobbuoobbuooobboobbooob
gbobogobbogobboobbuoobbogobboobobboobbooobbooon
ooobobobobobobooboboobobobooobooooobmooobobobon

gobbobobbouoogoobbbbbooooobobobobbbodoooobobobbooooon

gbboogbbuooobbuooobbuoobboobbbooobbboobooobbooab
gboboooobobooogogoo

ud 44



9 oodd o

0O

gbbogbboogbboogbbuoobbuoobbooobbooobbuooboogob
gobooobobooobooooobooobbooobbooobbuooobbobbooon
gbboboooobbboooobboboooon

oo

000000000000000000 cy,e,---,6,0000000000000000000
0000000000000000000004(0<i<n)0¢<a,a<c, 00000020
000 a,e,00000a,6,0000000 (000000000000)0000000000
000000000000000000000000000000000000 ¢.,000000
000000000000000000000000000000 cy,eq,-+-,6,00,1,++-,n 00
0000000000000000000000

00 ¢ 000010000000 00000000000000000000000000 0000
02r+20000000000000000000000000000000000000000
000000000000000000000000000000000000000000 30%
00w, h<10000000000000000000000000000000

oooon

0000000000000000000000000000000000000000O0O0OO
0000000000000000000000,00000Rxn0000000000000
O3 0000

000000000 m(z,y) 0000000 i(0<i<n)000 (a,b)00 (¢;,d;) 000000
000000m(2,y) 0000 (a;,b;---d;) 0100000 (¢ +1,b;---d) 00 10000000
m(z,y) =S m'(k,y) 00000000 O(R}) 000000000

oot

m(z,y)=000000000000000000000O0D00OCOOOO0O0O0O0O m(z,y)=0
gooboooobboboooon

000000000 m(z,y) =0000000 »z,y0OODOOOOOOODODOOOOOOOODO
m(z,y) 000000m(z+1,y),m(z,y£1)000000000000000 m(zxl,y),m(z,y£1)
00000000000 m(z,y)DOOODODOOOOODODDOOOOOOOOOODOOOO m(z,y) =0
000000 2,y00000000000000000000m(z,y)=0000 2,y00000
gbbbuooobbbouoobbboooobbbuoooobbbuoooobobogd

g s-1



gbobooobobooobooboooboooobboooboboobbboobboobbbooon
gbbogobboobobooobbuoobbuooobboobobboobbooobbooon
goboboooobbboooobboboooobbbuooonoon

oo

0030000000000000000Rn000000000O0 O(R?) 0000000
gbobogobbogobboooooogboobbooobboobbooobboodan
gbbobuoogoobbboooobbb

ugd 52



