
PWTGQJR A : CFWUJSYJWX' LFSLZFLJ
TNRJ LNRNY : 1 XJH, MJRTW^ LNRNY : 65536 KB

ISYJWSFYNTSFQ CFWUJSYJWX PWTKJXXNTSFQX CTRUFS^ (ICPC) NX F YTU
HTSXYWZHYNTS HTRUFS^ \NYM F QTY TK J]UJWY HFWUJSYJWX. WMFY RFPJX
ICPC F YTU HTRUFS^ NX YMJNW TWNLNSFQ QFSLZFLJ.

TMJ X^SYF] TK YMJ QFSLZFLJ NX XNRUQ^ LN[JS NS CFG FX KTQQT\X:

S ­> SS | (S) | )S( | ž

IS TYMJW \TWIX, F WNLMY UFWJSYMJXNX HFS GJ HQTXJI G^ F QJKY
UFWJSYMJXNX FSI F QJKY UFWJSYMJXNX HFS GJ HQTXJI G^ F WNLMY
UFWJSYMJXNX NS YMNX QFSLZFLJ.

AQJ], F LWFI XYZIJSY RFXYJWNSL QNSLZNXYNHX, IJHNIJI YT XYZI^ ICPC'X
QFSLZFLJ. AX F KNWXY XYJU TK YMJ XYZI^, MJ SJJIX YT OZILJ \MJYMJW F
YJ]Y NX \JQQ-KTWRJI NS YMJ QFSLZFLJ TW STY. TMJS, MJ FXPJI ^TZ, F
LWJFY UWTLWFRRJW, YT \WNYJ F UWTLWFR KTW YMJ OZILJRJSY.

AQJ]'X WJVZJXY NX FX KTQQT\X: YTZ MF[J FS JRUY^ XYWNSL S NS YMJ
GJLNSSNSL, FSI HTSXYWZHY QTSLJW XYWNSL G^ NSXJWYNSL F XJVZJSHJ TK '('
TW ')' NSYT YMJ XYWNSL. YTZ \NQQ WJHJN[J T VZJWNJX, JFHM TK \MNHM
HTSXNXYX TK YMWJJ JQJRJSYX (S,c,Q), \MJWJ S NX YMJ UTXNYNTS YT NSXJWY,
Q NX YMJ SZRGJW TK HMFWFHYJWX YT NSXJWY FSI c NX JNYMJW '(' TW ')', YMJ
HMFWFHYJW YT NSXJWY. FTW JFHM VZJW^, ^TZW UWTLWFR XMTZQI NSXJWY c
WJUJFYJI G^ Q YNRJX NSYT YMJ S-YM UTXNYNTS TK S KWTR YMJ GJLNSSNSL.
AQXT NY XMTZQI TZYUZY, FKYJW UJWKTWRNSL JFHM NSXJWY TUJWFYNTS, "YJX" NK
S NX NS YMJ QFSLZFLJ FSI "NT" NK S NX STY NS YMJ QFSLZFLJ.

PQJFXJ MJQU AQJ] YT XZUUTWY MNX XYZI^, TYMJW\NXJ MJ \NQQ KFNQ YT
LWFIZFYJ YMJ HTQQJLJ.

ISUZY

TMJ KNWXY QNSJ HTSYFNSX TSJ NSYJLJW T (1 ȸ T ȸ 105) NSINHFYNSL YMJ
SZRGJW TK VZJWNJX, KTQQT\X T QNSJX TK YMWJJ JQJRJSYX, S i, c i, Q i,

XJUFWFYJI G^ F XNSLQJ XUFHJ (1 ȸ i ȸ T, c i = '( 'RU') ', 0 ȸ S i ȸ QJSLYM TK S



GJKTWJ i-YM VZJW^, 1 ȸ Q ȸ 220). IY NX LZFWFSYJJI YMFY FQQ YMJ VZJWNJX NS
YMJ NSUZY FWJ [FQNI.

OZYUZY

FTW JFHM VZJW^, TZYUZY "YJX" NK S NX NS YMJ QFSLZFLJ FSI "NT" NK S NX
STY NS YMJ QFSLZFLJ.

SFRUQJ ISUZY 1
3
0 ( 10
10 ) 5
10 ) 5 

OZYUZY KTW YMJ SFRUQJ ISUZY 1
No
No
Yes

SFRUQJ ISUZY 2
3
0 ) 10
10 ( 5
10 ( 5

OZYUZY KTW YMJ SFRUQJ ISUZY 2
No
No
Yes

SFRUQJ ISUZY 3
3
0 ( 10
10 ) 20
0 ( 10

OZYUZY KTW YMJ SFRUQJ ISUZY 3
No
No
Yes



PWoblem B : KYh SenYence
Time LimiY : 3 Xec, MemoW^ LimiY : 65536 KB

A XYZdenY, KiYa_maXa, iX Yaking an EngliXh e]aminaYion. In YhiX
e]aminaYion, he haX Yo \WiYe a XenYence of lengYh P.

Since he compleYel^ foWgoY Yhe EngliXh gWammaW, he decided Yo
conXideW all XenYenceX of lengYh P conXYWZcYed b^ concaYenaYing Yhe
\oWdX he kno\X and \WiYe Yhe K-Yh XenYence among Yhe candidaYeX
XoWYed in le]icogWaphic oWdeW. He belie[eX YhaY iY mZXY be Yhe coWWecY
XenYence becaZXe K iX Yoda^'X lZck^ nZmbeW foW him.

Each \oWd ma^ be ZXed mZlYiple YimeX (oW iY'X alXo fine noY Yo ZXe iY
aY all) and Yhe XenYence doeX noY conYain an^ e]YWa chaWacYeW
beY\een \oWdX. T\o XenYenceX aWe conXideWed diffeWenY if Yhe oWdeW
of Yhe \oWdX aWe diffeWenY e[en if Yhe concaYenaYion WeXZlYed in Yhe
Xame XYWing.

InpZY

The fiWXY line conYainX YhWee inYegeWX Q (1 ȸ Q ȸ 100), P
(1 ȸ P ȸ 2000) and K (1 ȸ K ȸ 1018), XepaWaYed b^ a Xingle Xpace.
Each of Yhe follo\ing Q lineX conYainX a \oWd YhaY KiYa_maXa kno\X.
The lengYh of each \oWd iX beY\een 1 and 200, inclZXi[e, and Yhe
\oWdX conYain onl^ lo\eWcaXe leYYeWX. YoZ ma^ aXXZme all Yhe \oWdX
gi[en aWe diXYincY.

OZYpZY

PWinY Yhe K-Yh (1-baXed) XenYence of lengYh P in le]icogWaphic oWdeW.
If YheWe iX no XZch a XenYence, pWinY "-".

Sample InpZY 1
2 10 2
hello
Zorld

OZYpZY foW Yhe Sample InpZY 1



helloZorld

Sample InpZY 2
3 3 6
a
aa
b

OZYpZY foW Yhe Sample InpZY 2
aba

Sample InpZY 3
2 59 1000000000000000000
a
b

OZYpZY foW Yhe Sample InpZY 3
­



PWTbQeR C : A LighY RTad
TiRe LiRiY : 2 Xec, MeRTW^ LiRiY : 65536 KB

TheWe iX aS e[iQ cWeaYZWe iS a XVZaWe TS N-b^-M gWid (2 ȸ 1,0 ȸ 100),
aSd ^TZ \aSY YT PiQQ iY ZXiSg a QaXeW geSeWaYTW QTcaYed iS a diffeWeSY
XVZaWe. SiSce Yhe QTcaYiTS aSd diWecYiTS Tf Yhe QaXeW geSeWaYTW aWe
fi]ed, ^TZ Ra^ Seed YT ZXe Xe[eWaQ RiWWTWX YT WefQecY QaXeW beaRX.
TheWe aWe XTRe TbXYacQeX TS Yhe gWid aSd ^TZ ha[e a QiRiYed SZRbeW
Tf RiWWTWX. PQeaXe fiSd TZY \heYheW iY iX UTXXibQe YT PiQQ Yhe cWeaYZWe,
aSd if UTXXibQe, fiSd Yhe RiSiRZR SZRbeW Tf RiWWTWX.

TheWe aWe Y\T Y^UeX Tf XiSgQe-Xided RiWWTWX; Y^Ue P RiWWTWX caS be
UQaced aY Yhe aSgQe Tf 45 TW 225 degWeeX fWTR eaXY-\eXY diWecYiTS,
aSd Y^Ue Q RiWWTWX caS be UQaced \iYh aY Yhe aSgQe Tf 135 TW 315
degWeeX. FTW e]aRUQe, fTZW RiWWTWX aWe QTcaYed UWTUeWQ^, QaXeW gT
YhWTZgh QiPe Yhe fTQQT\iSg.

NTYe YhaY RiWWTWX aWe XiSgQe-Xided, aSd YhZX bacP Xide (Yhe Xide \iYh
cWTXX iS Yhe abT[e UicYZWe) iX STY WefQecYi[e. YTZ ha[e A Y^Ue P
RiWWTWX, aSd aQXT A Y^Ue Q RiWWTWX (0 ȸ A ȸ 10). AQYhTZgh ^TZ caSSTY
UZY RiWWTWX TSYT Yhe XVZaWeX \iYh Yhe cWeaYZWe TW Yhe QaXeW
geSeWaYTW, QaXeW beaR caS UaXX YhWTZgh Yhe XVZaWe. E[iQ cWeaYZWe iX
PiQQed if Yhe QaXeW WeacheX Yhe XVZaWe iY iX iS.

ISUZY



Each YeXY caXe cTSXiXYX Tf Xe[eWaQ QiSeX.

The fiWXY QiSe cTSYaiSX YhWee iSYegeWX, 1, 0, aSd A. Each Tf Yhe
fTQQT\iSg 1 QiSeX cTSYaiSX 0 chaWacYeWX, aSd WeUWeXeSYX Yhe gWid
iSfTWRaYiTS. '#', '.', 'S', 'G' iSdicaYeX TbXYacQe, eRUY^ XVZaWe, Yhe
QTcaYiTS Tf Yhe QaXeW geSeWaYTW, aSd Yhe QTcaYiTS Tf Yhe e[iQ cWeaYZWe,
WeXUecYi[eQ^. The fiWXY QiSe XhT\X Yhe iSfTWRaYiTS iS STWYheWSRTXY
XVZaWeX aSd Yhe QaXY QiSe XhT\X Yhe iSfTWRaYiTS iS XTZYheWSRTXY
XVZaWeX. YTZ caS aXXZRe YhaY YheWe iX e]acYQ^ TSe QaXeW geSeWaYTW aSd
e]acYQ^ TSe cWeaYZWe, aSd Yhe QaXeW geSeWaYTW eRiYX QaXeW beaR aQ\a^X
YT\aWd Yhe XTZYh.

OZYUZY

OZYUZY Yhe RiSiRZR SZRbeW Tf RiWWTWX ZXed if ^TZ caS PiQQ cWeaYZWe,
TW -1 TYheW\iXe.

SaRUQe ISUZY 1
3 3 2
6#.
...
.#G

OZYUZY fTW Yhe SaRUQe ISUZY 1
2

SaRUQe ISUZY 2
3 3 1
6#.
...
.#G

OZYUZY fTW Yhe SaRUQe ISUZY 2
­1

SaRUQe ISUZY 3
3 3 1
6#G
...
.#.

OZYUZY fTW Yhe SaRUQe ISUZY 3
2



SaRUQe ISUZY 4
4 3 2
6..
...
..#
.#G

OZYUZY fTW Yhe SaRUQe ISUZY 4
­1



PWTGQJR D : MFYWN] OUJWFYNTS
TNRJ LNRNY : 2 XJH, MJRTW^ LNRNY : 65536 KB

YTZ FWJ F XYZIJSY QTTPNSL KTW F OTG. TTIF^ ^TZ MFI FS JRUQT^RJSY
J]FRNSFYNTS KTW FS IT HTRUFS^. TMJ^ FXPJI ^TZ YT \WNYJ FS JKKNHNJSY
UWTLWFR YT UJWKTWR XJ[JWFQ TUJWFYNTSX. FNWXY, YMJ^ XMT\JI ^TZ FS
N × N XVZFWJ RFYWN] FSI F QNXY TK TUJWFYNTSX. AQQ TUJWFYNTSX GZY TSJ
RTINK^ YMJ RFYWN], FSI YMJ QFXY TUJWFYNTS TZYUZYX YMJ HMFWFHYJW NS F
XUJHNKNJI HJQQ. PQJFXJ WJRJRGJW YMFY ^TZ SJJI YT TZYUZY YMJ KNSFQ
RFYWN] FKYJW ^TZ KNSNXM FQQ YMJ TUJWFYNTSX.

FTQQT\NSLX FWJ YMJ IJYFNQ TK YMJ TUJWFYNTSX:

WR W H [
(WWNYJ TUJWFYNTS) \WNYJ F NSYJLJW [ NSYT YMJ HJQQ (W,H)
(1 ȸ Y ȸ 1,000,000)

CP W1 H1 W2 H2
(CTU^ TUJWFYNTS) HTU^ F HMFWFHYJW NS YMJ HJQQ (W1,H2) NSYT YMJ HJQQ
(W2,H2)

SR W1 W2
(S\FU RT\ TUJWFYNTS) X\FU YMJ W1-YM WT\ FSI W2-YM WT\

SC H1 H2
(S\FU CTQZRS TUJWFYNTS) X\FU YMJ H1-YM HTQZRS FSI H2-YM
HTQZRS

RL
(RTYFYJ LJKY TUJWFYNTS) WTYFYJ YMJ \MTQJ RFYWN] NS HTZSYJW-
HQTHP\NXJ INWJHYNTS G^ 90 IJLWJJX

RR
(RTYFYJ RNLMY TUJWFYNTS) WTYFYJ YMJ \MTQJ RFYWN] NS HQTHP\NXJ
INWJHYNTS G^ 90 IJLWJJX

RH
(RJKQJHY HTWN_TSYFQ TUJWFYNTS) WJ[JWXJ YMJ TWIJW TK YMJ WT\X

RV
(RJKQJHY VJWYNHFQ TUJWFYNTS) WJ[JWXJ YMJ TWIJW TK YMJ HTQZRSX

ISUZY

FNWXY QNSJ TK JFHM YJXYHFXJ HTSYFNSX SNSJ NSYJLJWX. FNWXY Y\T NSYJLJWX
NS YMJ QNSJ, N FSI Q, NSINHFYJ YMJ XN_J TK RFYWN] FSI YMJ SZRGJW TK
VZJWNJX, WJXUJHYN[JQ^ (1 ȸ N,Q ȸ 40,000). NJ]Y YMWJJ NSYJLJWX, A B,
FSI C, FWJ HTJKKNHNJSYX YT HFQHZQFYJ [FQZJX NS NSNYNFQ RFYWN]



(1 ȸ A,B,C ȸ 1,000,000), FSI YMJ^ FWJ ZXJI FX KTQQT\X:
Ar,c = (r * A + c * B)modC \MJWJ W FSI H FWJ WT\ FSI HTQZRS NSINHJX,

WJXUJHYN[JQ^ (1 ȸ r,c ȸ N). LFXY KTZW NSYJLJWX, D, E, F, FSI G, FWJ
HTJKKNHNJSYX YT HTRUZYJ YMJ KNSFQ MFXM [FQZJ RJSYNTSJI NS YMJ SJ]Y
XJHYNTS (1 ȸ D ȸ E ȸ N,1 ȸ F ȸ G ȸ N,E − D ȸ 1,000,G − F ȸ 1,000).
EFHM TK SJ]Y Q QNSJX HTSYFNSX TSJ TUJWFYNTS NS YMJ KTWRFY FX
IJXHWNGJI FGT[J.

OZYUZY

OZYUZY F MFXM [FQZJ M HTRUZYJI KWTR YMJ KNSFQ RFYWN] B G^ ZXNSL
KTQQT\NSL UXJZIT XTZWHJ HTIJ.

h <­ 314159265
for r = D...E
  for c = F...G
    h <­ (31 * h + B_{r,c`) mod 100,000,007

\MJWJ "<-" NX F IJXYWZHYN[J FXXNLSRJSY TUJWFYTW, "KTW N = S...T"
NSINHFYJX F QTTU KTW N KWTR S YT T (GTYM NSHQZXN[J), FSI "RTI" NX F
WJRFNSIJW TUJWFYNTS.

SFRUQJ ISUZY 1
2 1 3 6 12 1 2 1 2
WR 1 1 1

OZYUZY KTW YMJ SFRUQJ ISUZY 1
676573821

SFRUQJ ISUZY 2
2 1 3 6 12 1 2 1 2
RL

OZYUZY KTW YMJ SFRUQJ ISUZY 2
676636559

SFRUQJ ISUZY 3
2 1 3 6 12 1 2 1 2
RH

OZYUZY KTW YMJ SFRUQJ ISUZY 3
676547189



SFRUQJ ISUZY 4
39989 6 999983 999979 999961 1 1000 1 1000
SR 1 39989
SC 1 39989
RL
RH
RR
RV

OZYUZY KTW YMJ SFRUQJ ISUZY 4
458797120



PWoblem E : MZlYi-ending SYoW^
Time LimiY : 5 Xec, MemoW^ LimiY : 65536 KB

YoZ aWe a pWogWammeW \ho lo[eX biXhojo gameX (a XZb-genWe of
daYing XimZlaYion gameX). A game, \hich iX YiYled "I * C * P * C!" and
\aX WeleaXed ^eXYeWda^, haX aWWi[ed Yo ^oZ jZXY no\. ThiX game haX
mZlYiple endingX. When ^oZ compleYe all of YhoXe endingX, ^oZ can geY
a Xpecial figZWe of Yhe main heWoine, SakZ^a. So, ^oZ \anY Yo hZWW^
and pla^ Yhe game! BZY, leY'X calm do\n a biY and Yhink ho\ Yo
compleYe all of Yhe endingX in Yhe XhoWYeXY Yime fiWXY.

In facY, ^oZ ha[e a Xpecial Xkill YhaY allo\X ^oZ Yo kno\ Yhe
XYWZcYZWe of bWanching poinYX of gameX. B^ ZXing Yhe Xkill, ^oZ ha[e
foZnd oZY YhaY all of Yhe bWanching poinYX in YhiX game aWe Yo XelecY
Y\o choiceX "YeX" oW "No", and once a diffeWenY choice iX Yaken Yhe
bWanched XYoWieX flo\ Yo diffeWenY endingX; Yhe^ \on'Y con[eWge an^
moWe, like a binaW^ YWee. YoZ alXo noYiced YhaY iY YakeX e]acYl^ one
minZYe Yo pWoceed Yhe game fWom a bWanching poinY Yo anoYheW
bWanching poinY oW Yo an ending. In addiYion, ^oZ can aXXZme iY onl^
YakeX negligible Yime Yo WeYZWn Yo Yhe beginning of Yhe game (``WeXeY'')
and Yo pla^ fWom Yhe beginning Yo Yhe fiWXY bWanching poinY.

The game haX an addiYional feaYZWe called "QZick Sa[e", \hich can
XignificanYl^ WedZce Yhe pla^ing Yime foW compleYion. The feaYZWe
allo\X ^oZ Yo WecoWd Yhe poinY \heWe ^oZ aWe cZWWenYl^ pla^ing and
WeYZWn YheWe aY an^ Yime laYeW. YoZ can WecoWd an^ nZmbeW of YimeX,
bZY ^oZ can hold onl^ Yhe laXY WecoWded poinY. ThaY iX, \hen ^oZ ZXe
QZick Sa[e, ^oZ o[eW\WiYe Yhe pWe[ioZX WecoWd. If ^oZ \anY Yo WeYZWn
Yo Yhe o[eW\WiYYen poinY, ^oZ mZXY pla^ Yhe game fWom Yhe beginning
once again.

Well, leY'X eXYimaYe ho\ long iY \ill Yake foW compleYing all of Yhe
endingX in Yhe XhoWYeXY Yime.

InpZY

A daYa XeY iX gi[en in Yhe follo\ing foWmaY.



The fiWXY line of Yhe daYa XeY conYainX one inYegeW N
(2 ȸ N ȸ 500,000), \hich denoYeX Yhe nZmbeW of Yhe endingX in YhiX
game. The follo\ing N − 1 lineX deXcWibe Yhe bWanching poinYX. The i-
Yh line deXcWibeX Yhe bWanching poinY of ID nZmbeW i and conYainX Y\o
inYegeWX YeV i and No i (i + 1 ȸ YeV i,No i ȸ N), \hich denoYe Yhe ID

nZmbeWX of Yhe ne]Y bWanching poinYX \hen ^oZ XelecY YeX oW No
WeXpecYi[el^. YeV i = N meanX YhaY ^oZ can Weach an ending if ^oZ

XelecY YeX, and Xo foW No i = N. The bWanching poinY \iYh ID 1 iX Yhe

fiWXY bWanching poinY. The bWanching poinYX \iYh ID beY\een 2 and
N − 1 (inclZXi[e) appeaW e]acYl^ once in YeV i'X and No i'X.

OZYpZY

PWinY Yhe XhoWYeXY Yime in a line.

Sample InpZY 1
4
2 3
4 4
4 4

OZYpZY foW Yhe Sample InpZY 1
6

Sample InpZY 2
5
5 2
3 5
5 4
5 5

OZYpZY foW Yhe Sample InpZY 2
�



Problem F : Network Reliabilit^
Time Limit : 3 sec, Memor^ Limit : 65536 KB

An undirected graph is given. Each edge of the graph disappears with
a constant probabilit^. Calculate the probabilit^ with which the
remained graph is connected.

Input

The first line contains three integers N (1 ȸ N ȸ 14), M (0 ȸ M ȸ 100)
and P (0 ȸ P ȸ 100), separated b^ a single space. N is the number of
the vertices and M is the number of the edges. P is the probabilit^
represented b^ a percentage.

The following M lines describe the edges. Each line contains two
integers Y i and X i (1 ȸ X i,Y i ȸ N). (X i,Y i) indicates the edge that

connects the two vertices X i and Y i.

Output

Output a line containing the probabilit^ with which the remained
graph is connected. Your program ma^ output an arbitrar^ number of
digits after the decimal point. However, the absolute error should be

10−9 or less.

Sample Input 1
3 3 50
1 2
2 3
3 1

Output for the Sample Input 1
0.500000000000

Sample Input 2
3 3 10
1 2
2 3



3 1

Output for the Sample Input 2
0.�72000000000

Sample Input 3
4 5 50
1 2
2 3
3 4
4 1
1 3

Output for the Sample Input 3
0.437500000000



PWoblem G : RZna\a^ Domino
Time LimiY : 3 Xec, MemoW^ LimiY : 65536 KB

``Domino effecY'' iX a famoZX pla^ ZXing dominoeX. A pla^eW XeYX Zp a
chain of dominoeX XYood. AfYeW a chain iX foWmed, Yhe pla^eW YoppleX
one end of Yhe dominoeX. The fiWXY domino YoppleX Yhe Xecond domino,
Yhe Xecond YoppleX Yhe YhiWd and Xo on.

YoZ aWe pla^ing domino effecY. BefoWe ^oZ finiXh Yo XeY Zp a chain of
domino, a domino block XYaWYed Yo Yopple, ZnfoWYZnaYel^. YoZ ha[e Yo
XYop Yhe Yoppling aX Xoon aX poXXible.

The domino chain foWmX a pol^gonal line on a Y\o-dimenXional
cooWdinaYe X^XYem \iYhoZY Xelf inYeWXecYionX. The Yoppling XYaWYX
fWom a ceWYain poinY on Yhe domino chain and conYinZeX Yo\aWd Yhe
boYh end of Yhe chain. If Yhe Yoppling XYaWYX on an end of Yhe chain,
Yhe Yoppling conYinZe Yo\aWd Yhe oYheW end. The Yoppling of a
diWecYion XYopX \hen ^oZ YoZch Yhe Yoppling poinY oW Yhe Yoppling
WeacheX an end of Yhe domino chain.

YoZ can aXXZme YhaY:

YoZ aWe a poinY \iYhoZY [olZme on Yhe Y\o-dimenXional
cooWdinaYe X^XYem.
The Yoppling XYopX Xoon afYeW YoZching Yhe Yoppling poinY.
YoZ can XYep o[eW Yhe domino chain \iYhoZY Yoppling iY.

YoZ \ill gi[en Yhe foWm of Yhe domino chain, Yhe XYaWYing poinY of
Yhe Yoppling, ^oZW cooWdinaYeX \hen Yhe Yoppling XYaWYed, Yhe
Yoppling [elociY^ and Yhe ^oZW [elociY^. YoZ aWe YaXk iX Yo \WiYe a
pWogWam YhaY calcZlaYeX ^oZW opYimal mo[e Yo XYop Yhe Yoppling aY
Yhe eaWlieXY Yiming and calcZlaYeX Yhe minimZm Yime Yo XYop Yhe
Yoppling.

InpZY

The fiWXY line conYainX one inYegeW N, \hich denoYeX Yhe nZmbeW of
[eWYiceX in Yhe pol^gonal line of Yhe domino chain (2 ȸ N ȸ 1000).



Then N lineX follo\, each conXiXYX of Y\o inYegeWX [ i and \ i, \hich

denoYe Yhe cooWdinaYeX of Yhe i-Yh [eWYe] (−10,000 ȸ [,\ ȸ 10000).
The ne]Y line conXiXYX of YhWee inYegeWX [ t, \ t and v t, \hich denoYe Yhe

cooWdinaYeX of Yhe XYaWYing poinY and Yhe [elociY^ of Yhe Yoppling.
The laXY line conXiXYX of YhWee inYegeWX [p, \p and vp, \hich denoYeX

Yhe cooWdinaYeX of ^oZ \hen Yhe Yoppling XYaWYed and Yhe [elociY^
(1 ȸ v t < vp ȸ 10). YoZ ma^ aXXZme YhaY Yhe XYaWYing poinY of Yhe

Yoppling lieX on Yhe pol^gonal line.

OZYpZY

PWinY Yhe minimZm Yime Yo XYop Yhe Yoppling. The oZYpZY mZXY ha[e a

WelaYi[e oW abXolZYe eWWoW leXX Yhan 10−6.

Sample InpZY 1
2
0 0
15 0
5 0 1
10 10 2

OZYpZY foW Yhe Sample InpZY 1
5.0

Sample InpZY 2
3
­10 0
0 0
0 10
­1 0 1
3 0 2

OZYpZY foW Yhe Sample InpZY 2
4.072027

Sample InpZY 3
2
0 0
10 0
5 0 1
� 0 3 

OZYpZY foW Yhe Sample InpZY 3



2.0



PWoblem H : SZnn^ GWaph
Time LimiY : 3 Xec, MemoW^ LimiY : 65536 KB

The SZn iX a gWeaY hea[enl^ bod^. The SZn iX \oWXhiped b^ [aWioZX
WeligionX. Bob lo[eX Yhe SZn and lo[eX an^ objecY YhaY iX XimilaW Yo
Yhe SZn. He noYiced YhaY he can find Yhe Xhape of Yhe SZn in ceWYain
gWaphX. He callX XZch gWaphX "SZnn^".

We define Yhe pWopeWY^ "SZnn^" maYhemaYicall^. A gWaph G = (V,E)
\iYh a [eWYe] Y ∈ V iX called "SZnn^" \hen YheWe e]iXYX a XZbgWaph
G' = (V,E'),E' Ұ E YhaY haX Yhe follo\ing Y\o pWopeWYieX. (Be
caWefZl, Yhe XeY of [eWYiceX mZXY be Yhe Xame.)

1. The connecYed componenY conYaining Y iX a c^cle YhaY conXiXYX
of YhWee oW moWe [eWYiceX.

2. E[eW^ oYheW componenY haX e]acYl^ Y\o [eWYiceX.

The follo\ing picYZWe iX an e]ample of a XZbgWaph G' = (V,E') YhaY
haX Yhe abo[e pWopeWY^.

Gi[en a Ximple gWaph (In each edge, Y\o end poinYX aWe diffeWenY.
E[eW^ paiW of [eWYiceX haX one oW no edge.) G = (V,E), \WiYe a
pWogWam YhaY decideX \heYheW Yhe gi[en gWaph \iYh Yhe [eWYe] 1 iX
"SZnn^" oW noY.



InpZY

The fiWXY line conYainX Y\o inYegeWX N (odd, 1 ȸ N ȸ 200) and M
(0 ȸ M ȸ 20,000), XepaWaYed b^ a Xingle Xpace. N iX Yhe nZmbeW of Yhe
[eWYiceX and M iX Yhe nZmbeW of Yhe edgeX.

The follo\ing M lineX deXcWibe Yhe edgeX. Each line conYainX Y\o
inYegeWX Y i and X i (1 ȸ X i,Y i ȸ N). (X i,Y i) indicaYeX Yhe edge YhaY

connecYX Yhe Y\o [eWYiceX X i and Y i. X i and Y i aWe diffeWenY, and e[eW^

paiW (X i,Y i) aWe diffeWenY.

OZYpZY

PWinY a line conYaining "YeX" \hen Yhe gWaph iX "SZnn^". OYheW\iXe,
pWinY "No".

Sample InpZY 1
5 5
1 2
2 3
3 4
4 5
1 3

OZYpZY foW Yhe Sample InpZY 1
YeV

Sample InpZY 2
5 5
1 2
2 3
3 4
4 5
1 4

OZYpZY foW Yhe Sample InpZY 2
No



Problem I : Testing Circuits
Time Limit : 5 sec, Memory Limit : 65536 KB

A Boolean expression is given. In the expression, each variable
appears exactly once. Calculate the number of variable assignments
that make the expression evaluate to true.

Input

A data set consists of only one line. The Boolean expression is given
by a string which consists of digits, x, (, ), a, &, and c. Other
characters such as spaces are not contained. The expression never
exceeds 1,000,000 characters. The grammar of the expressions is
given by the following BNF.

<expression> ::= <term> | <expression> "|" <term>
<term> ::= <factor> | <term> "&" <factor>
<factor> ::= <variable> | "a" <factor> | "(" <expression> ")"
<variable> ::= "x" <number>
<number> ::= "1" | "2" |... | "999999" | "1000000"

The expression obeys this syntax and thus you do not have to care
about grammatical errors. When the expression contains N variables,
each variable in `x1, x2,..., xNb appears exactly once.

Output

Output a line containing the number of variable assignments that
make the expression evaluate to true in modulo 1,000,000,007.

Sample Input 1
(x1&x2)

Output for the Sample Input 1
1

Sample Input 2
(x1&x2)|(x3&x4)|(a(x5|x6)&(x7&x8))



Output for the Sample Input 2
121



PWTbQeR J : WTWQd TWiU
TiRe LiRiY : 5 Xec, MeRTW^ LiRiY : 65536 KB

KiYa_RaXa iX UQaSSiSg a YWiU aWTZSd Yhe \TWQd. ThiX \TWQd haX N
cTZSYWieX aSd Yhe cTZSYW^ i haX M i ciYieX. KiYa_RaXa \aSYX YT [iXiY

e[eW^ ciY^ e]acYQ^ TSce, aSd WeYZWS bacP YT Yhe XYaWYiSg ciY^.

IS YhiX \TWQd, UeTUQe caS YWa[eQ TSQ^ b^ aiWUQaSe. TheWe aWe Y\T PiSdX
Tf aiWQiSeX: dTReXYic aSd iSYeWSaYiTSaQ QiSeX. SiSce iSYeWSaYiTSaQ
aiWUTWYX WeVZiWe XUeciaQ faciQiYieX XZch aX cZXYTRX aSd UaXXUTWY
cTSYWTQ, TSQ^ a fe\ ciYieX iS each cTZSYW^ ha[e iSYeWSaYiTSaQ aiWUTWYX.

YTZ aWe gi[eS a QiXY Tf aQQ fQighY WTZYeX iS YhiX \TWQd aSd UWiceX fTW
each WTZYe. NT\ iY'X YiRe YT caQcZQaYe Yhe cheaUeXY WTZYe fTW
KiYa_RaXa'X \TWQd YWiU!

ISUZY

The fiWXY QiSe cTSYaiSX Y\T iSYegeWX N aSd K, \hich WeUWeXeSY Yhe
SZRbeW Tf cTZSYWieX aSd Yhe SZRbeW Tf fQighY WTZYeX, WeXUecYi[eQ^.
The XecTSd QiSe cTSYaiSX N iSYegeWX, aSd Yhe i-Yh iSYegeW M i

WeUWeXeSYX Yhe SZRbeW Tf ciYieX iS Yhe cTZSYW^ i. The YhiWd QiSe
cTSYaiSX N iSYegeWX YTT, aSd Yhe i-Yh iSYegeW F i WeUWeXeSYX Yhe

SZRbeW Tf iSYeWSaYiTSaQ aiWUTWYX iS Yhe cTZSYW^ i. Each Tf Yhe
fTQQT\iSg K QiSeX cTSYaiSX fi[e iSYegeWX [CTZSYW^ 1] [CiY^ 1]
[CTZSYW^ 2] [CiY^ 2] [PWice]. ThiX ReaSX YhaY, YheWe iX a bi-
diWecYiTSaQ fQighY WTZYe beY\eeS Yhe [CiY^ 1] iS [CTZSYW^ 1] aSd Yhe
[CiY^ 2] iS [CTZSYW^ 2], aSd iYX UWice iX [PWice].

NTYe YhaY ciYieX iS each cTZSYW^ aWe SZRbeWed fWTR 1, aSd Yhe ciYieX
\hTXe ciY^ SZRbeW iX XRaQQeW TW eVZaQ YT F i ha[e iSYeWSaYiTSaQ

aiWUTWYX. ThaY iX, if YheWe iX a fQighY WTZYe beY\eeS Yhe ciY^ c1 iS Yhe

cTZSYW^ n1 aSd Yhe ciY^ c2 iS Yhe cTZSYW^ n2 \iYh n1 ≠ n2, iY RZXY be

c1 ȸ Fn1 aSd c2 ȸ Fn2. YTZ caS aXXZRe YhaY YheWe'X ST fQighY WTZYe

\hich deUaWYX fWTR TSe ciY^ aSd fQieX bacP YT Yhe XaRe ciY^, aSd YhaY



aY RTXY TSe fQighY WTZYe e]iXYX iS YhiX \TWQd fTW each UaiW Tf ciYieX.

The fTQQT\iSg cTSXYWaiSYX hTQd fTW each daYaXeY:

1 ȸ N ȸ 15
1 ȸ M i ȸ 15

1 ȸ F i ȸ 4

sXm(F i) ȸ 15

1 ȸ Price ȸ 10,000

OZYUZY

PWiSY a QiSe YhaY cTSYaiSX a XiSgQe iSYegeW WeUWeXeSYiSg Yhe RiSiRZR
UWice YT RaPe a \TWQd YWiU.

If XZch a YWiU iX iRUTXXibQe, UWiSY -1 iSXYead.

SaRUQe ISUZY 1
4 6
1 1 1 1
1 1 1 1
1 1 2 1 1
1 1 3 1 2
1 1 4 1 1
2 1 3 1 1
2 1 4 1 2
3 1 4 1 1

OZYUZY fTW Yhe SaRUQe ISUZY 1
4

SaRUQe ISUZY 2
2 16
4 4
2 2
1 1 1 2 1
1 1 1 3 2
1 1 1 4 1
1 2 1 3 1
1 2 1 4 2
1 3 1 4 1
2 1 2 2 1
2 1 2 3 2
2 1 2 4 1
2 2 2 3 1
2 2 2 4 2
2 3 2 4 1
1 1 2 1 1
1 1 2 2 2



1 2 2 1 2
1 2 2 2 1

OZYUZY fTW Yhe SaRUQe ISUZY 2
�

SaRUQe ISUZY 3
2 2
2 1
1 1
1 1 1 2 1
1 1 2 1 1

OZYUZY fTW Yhe SaRUQe ISUZY 3
­1


