WX EAYTANHBRRTDH
DICTED XTI,
ClarFIlC L3 ZEIIRRENFFA
DT, AVTFTAMSA N ZzERSE
LTLEE Wy,

The problem statement is
current as of the start of the
contest.

Please refer to the contest site
from time to time as changes
due to clarification, etc. will not
be reflected.



A - Attack

RITRBEHIFR: 2 sec/ X TV HIFR: 1024 MB

o= :100 =

AN

HTODADEDINWET, HAkF. 1EKEZTSZIETHORNZ BRST I EHHEXT,
BMOBEHZ OUTICT Bcodicid. RNTHERKEZT Z2URENHZTLLSIN?

il

« 1< A B<108
e A, BIIEHTH 3,

A7

AARBUTOERTREANNSEZ 5N %,

A B

7

BERAZEAE K,

AHBl1

73

5l 1

3

JEIKET 2 EMDEND -2 ERDFT,
2EIMELEITTIIBOBENIIZL THSD ), JERETIHRENHD XY,



A5l 2

123456789123456789 987654321

73651 2

124999999

A5 3

999999999999999998 2

73651 3

499999999999999999



B - Find shuke

RITRBEHIER: 2 sec/ X TV HIFR: 1024 MB

o :250 =

RIRE
MHYZAXEW XZADYZABLRH D, BYRIC1I DT DHE/NNENEZAFTFNTVET, EHS4
FENDENS jHBEDVYRE (1,§) TRLUE T,

TABREBEAENTWBENTFE HEOES W OXFF S, Sy, ..., Sy lc&>TEZ 5N,
S; D jXFEEMN (5,)) CEBSAENLBNTZERLET,

Y AEDHIC, s,nukeh COIBIC(HE - 1 - BRSOOWITNDDARIC) EFRE LU THATWS IHFTH
1 2FEELVE D,
FDEOIBBFAZEDF. ZONRADNUEBEZHNDDERICE> THALTLEE L,

fz72U. s,n,u ke HY ZDIBIC(f - 1 - BRHOVWTNHODARIC) ERLTHATWREGEATE E. b
DDOYADHM (A1, As, Az, Ay, A5) THH>T. REIRTHETHDESLET,

. Al,AQ,Ag,A4,A5 CEZTIAFTNCENXFIEENE s, n,u, ke TH Do
e 1 <1 <4ic2WT, A & A BERFLEAZHBLTWS,
o A1, A5, A3, Ay, As DRI ZDIBIC—ER EICERRETIEATWS,

lliY
.« 5<H <100
5 < W < 100
H,W i35
S BENIZOHNEHZEE W O
525N3YAEORICEHEHTEHNE 1 DHET 3

A7

ANEUTORK TBEANNS 52502,
H W
S

S

S



7

ROFERIC LI > T bITHAE K,

FEEMZITIBAD S E s,n,u, ke NEINIEIYADNZENEFN (R1, 01), (R2, 02) e (R5, C5) T
2&E. ITHIIE R, £ C; ZZDIEICZEARXYID THAE K.

Ib5. UTOLSIcHENE L,

l%l (71
}%2 (72

135 (75

UTDAARNEEEICE K,

ABB1

6 6

vgxgpu
amkxks
zhkbpp
hykink
esnuke
zplvfj



HA%01

(S BN, R, RO R0,
SO Ul &~ WN

DR, (A1, As, A3, Ay, As) = ((5,2), (5,3),(5,4),(5,5),(5,6)) £ T3 &,
FNEFNOYRICEZTAEFNITNXFEIE s, n,u, ke THD.

1<i<4iE2oPWT, A& A IBBEHEBLTED,
BENADRDE—ERLEICFET 57, ZHEZHTLTVERT,

AF512

55

ezzzz
zkzzz
ezuzs
zzznz
z2222Zs



73651 2

RPN W AW
RN W R~ WOW

(Ala A27 A3a A47 A5) — ((57 5)a (4a 4)a (37 3)7 (27 2)7 (17 1)) DERUZHZLTNET,

BIzIE. (A1, Az, A3, As, A5) = ((3,5), (4,4), (3,3),(2,2), (3,1)) & 1,2 DHDEEEHIL
TWEIH,

RADHFOLN—EREICFEELRWEH., 3DHDEREEHATZLTVEEA,

Y walilK

10 10

kseeusenuk
usesenesnn
kskekeeses
nesnusnkkn
snenuuenke
kukknkeuss
neunnennue
sknuessuku
nksneekknk
neeeuknenk

7651 3

Ul o J o
w w www



C - Almost Equal

RITRBEHIER: 2 sec/ X T Y HIFR: 1024 MB

fom:250 =

FIRE
FNTENS5BBESE M OXEFINES, Ss, ..., Sy NEXSNET, 22T S REVCER
DT,

NSZWOBEZLXFINOIN T, T, ..., Ty TH>T. LUTORBZHTHDNEFEET Z2NHE
LTLEE W,

e 1 <i<N-1ZHIETOEK WU, T; 2 1 XFRIFAOFENIFICEZTT; 1 IC
IT5IENHEEKD,

Y
e 2< N8
e 1<M<5
o S FRINXFENSKRZRE M OXFFTHZ, (1 <i<N)
e S;IFEWCERD,

A7

ADFUTOEXATIEEANNSEZ 5N D,
N M
S
S
SN
A

BREXDRGEZR/ILIIINFEET 2H5 Yes Z. 5 THRWESENo ZHAE K,



AABHl1

4 4
bbed
abcd
abed
fbed

HA%01

Yes

abcd, abed, bbed, fbed DIBICHVEZ 2 & EZE%=w/I-ULET,

A7 2

25
abcde
abced

A5 2

No

EDLSICHOBEATHREZ/CT I EIFHEEKTE Ao

AFBBI3

8 4
fast
face
cast
race
fact
rice
nice
case

73651 3

Yes



D - Impartial Gift

RITRBEHIER: 2 sec/ X TV HIFR: 1024 MB

ficm : 400 =

AN

BEBEBEABETHIEL L DOFOMOMERSEZ LiELE LT,
EABAOEDMOEREIE N B5D. ZnThofMiEE Ay, As,. .., Ay T
THIFBEANOHDMOREE M EHD. ZhZNOMER By, Bs, .. ., By TF.

SEEIE2ANDOBEOYOMEDEN D UATICRZELSICLIEWEEZTWETD,

KEZHITEOICEDYZEI ENFRENHEL. AIRBISERFZOLSBEVFICKEITZEDY
DIEDFIDERAEZ KH T LI,

ﬁ“u‘
e 1< N,M <2x10°
« 1< A, B; <108
« 0<D<10%
o ABIFINTEH

A7

AN EUT O CEEAN NS5 X503,
N M D
A A Ay
B, B, By

7

EBREENFUEHCITLSICEOYEER ENTEZHEE. FhEHcL. DOMEDFIRKIC
BBELDICEDYEEALKOMEDHMZHNIE L, BRENREFZHCTLIICERZ ENTER
\J\i’%é\ _]. %H:Iljj‘tj:cko



A5l 1

8

SEERBOYOMEDEZ 2UTICT2HENHD T,
BAREICMES, THITEICMES DEOYZET EFEZHAIL. MEOMELTIEIDESHRKR

ERRDET,

EoT  3+5=8ZHNLET,

A5l 2

o R W
N W W
N w e

7651 2

-1

K EHcTLOICBDYZERT EIFRAETT,

BEEIDIELEHNET,

AFB5I3

1 1 1000000000000000000
1000000000000000000
1000000000000000000

7651 3

2000000000000000000

Efeo A=A LT, BEUMEDEEDYHE

BZN 32 bitBEHELDEHHEICNE S BN ENH DI EITERLTLRE W,



A5l 4

- <
N (N
n n
— O 1N
O n N
O N I~

73651 4

14



E - Isolation

RITREHIFR: 2 sec/ X TV HIFR: 1024 MB

fom 425 &=

RIREX
B NEROLOERT ZTINHD, BEEKICIF1INS N XTESHDODVTWVET,
QEDI/TIUNEZE5NZDT, JEICAIEL, E7TUDRICE TS MIOEDERE T THEIEN

TWRWER) OEZEHALTIIEE W,
tEEDY TYEquery; THD, EIVITVIRIRD2BHENINH T,

e lu VvERUETBEvELTHER. COVITUNSEZS5NDERORBET BESu TBESVIEE
THEIENTWEWEMRIEE N5,

e 2 ViERV EMDTERZRIDZINTHIFRT 5, (ERv BEEFHIBRLZWV, )

ﬁIJu‘
e 2< N<3x10°
1<Q<3x10°
1EFHOBEEOI/ITVICEWVWT, 1 <u,v< N, u#v
2BBOBENVIVICEVWT 1<v <N
1EBHOEHEODI T OBERDKART, DV IT)Du,vICDOWTERuw ETBR v IFITEIEN
TULVRLY,
ABNFITRTEHY

A7

ANEUTORR TREANN 552 5N 3,
N @Q

query;
querys

queryg



7

QiTHEAE &K,
ITE(1<i<Q)IKiF EEDITVZENBLLED MOEDEREEHDLTRHEENTLWENWE
R1 DEEHAE L,

ABB1

R NRNRPRRL P W
RPN BRRNRLRPN
w w

A6 1

1

0

0

1

0

3

1
1EED7TVDHT BERlEER2IEEWVCEIINTED, HR3DAMMEOEDERE AT
ENTWEEA,
£-oT, 17BHIKIF1IZEALET,
Flc. SEBDIV VDR TEDHERD 2IEAOBBETH IENTWEITHA, 4EEHODIV T VL
T, BEl1EMMOERZEINE. 3 hbEEA]1 EERA2ZEILELVOTEA ] ETBEA 3 Z#ITH
HifgEnEzd, COFERELT, BER2EEAIFEWVICHEIINTWSD, BELIZMBOEDTESED

WA THEENTWRWREEE R D £,
£o7T 317HICIFE0Z, 417BIKIF1ZEBHULET,

A7 2

21
21



73651 2

2

2HEBEOEEOI T U ZTOERIOKRRT. I CICZDEREMODIBRZFEIIN LI EADBEFELBZWVS
EHEHDET,



F - Merge Set

EITREHIPR: 3sec/ X E U HIFR: 1024 MB

o= : 500 =

FIREN
BiRic 1 LUE M LT OB, 55258 NE S, So, ..., Sy BEMTVES, TTT 5 —
{Si1,Si2,...,Si4,} T

Hrlcld. UTORFzFER2O% OETHLW) 752 ENHKTT,

e 1EAULOHBULERZED2EDCEE X,Y Z:&R, X,Y O2@ZRRHNSHLU. #Ffclc
XUY Z2ERICE<,

2T XUY EF X HhY DML EHEESHCRENTVWREZRDHANSKRIEAZEKLE
ER

lEMDMABENDERZHEDIENEREIMIELTLLE WV, HESZBSIE DELRRIELEEK
DER/IMEZRHTLIES LY,

ﬁ“u‘

e 1< N <2x10°

« 2< M <2x10°

e 1<V A <5 %10

« 1<8; <M1<i<N,1<j<A)
Sij # Sir(1<j<k<A)
ANEETEHTH S,

A7
AAEUTORATEEANNSEZ 512,

N M

Ay

Si1 Si2 ... Sia

Ay

Ss1 Sop ... Saa,

Ay

Svi Sna2 ... Snoay



7
1 & MATAEENBEAEND T LAHRSE A ERBRBEERORNMES. HRAVESE -1
BT &,

AAHl1

5

2

3

W W NN RPN W

45

HA6l1

2

£, {1,2} £ {2,3} #BATHL. {1,2,3} mEMLET,
zUT. {1,2,3} £ {3,5} #BATHEL. {1,2,3,5} &BMLET,

THE2EDBETLE M ZMABLEEZHFD I EDNHKEET, 1EORETIIERZERTER
Wedh, EXIRF 27T,

A5l 2

2

RN R

2

7651 2

0

moHns S M1, M Z2HICED O, BERBEERBOR/IMEIX0EITT,



A7l 3

N W INN B
-~ w

SN
ol

73651 3

ABBl4

4 8
3
35

N

A B NWEFRLDNPR
N
~

()]
~
(o]

51 4



G-Sortfrom1lto4

RITRBEHIER: 2 sec/ X TV HIFR: 1024 MB

fom 625 &=

fRIREX

2TOBEN I U EAUTOBKTH D, K& NOBIIA = (A1, Ay, ..., Ay) PEZA5NET,
BREEIRDOBEZMAE TS ORITHERVWBEDRULITSENTEXRD,

e 1<i<j < NEBRLTEROM(1,7) BBV, A & A; ZXBT 3,
¥ A Z LERERBINICT 3D ICDERIBERBMORIMEZ KD T LS,

12U, B ADLEEFEMTH DL 1 <i <N - 1Z2HTINTOREMICOWVWTA; <
Ai+1 75“)37,01'2’)(:&’&?5[4?3—0

%IJH‘
e 2< N<2x10°
e 1<A; <4
o ABIFINTEH

A7

AN AT O CEEAN NS 5Z 503,
N
A Ay ... Ay

H7

# A 2 REBRRIBNICT 2D ICDERRIERIBOR/IMEZ —1TICHAT K,

ABB1

6
341124



HA%01

3

7) = (2,3) RO, Ay & A3 EXMT B, A=(3,1,4,1,2,4) £33,
,j) = (1,4) 2B, A & A, 255893, A=(1,1,4,3,2,4) £h 3,
e (i,7) = (3,5) RV, A3 & Ay EXMT 3. A= (1,1,2,3,4,4) L% 3,

RDESICLTIEIDRETAZLEREREMCT 5 ENTEXT,
e (4,7
o(’[,

2EIUTORIETAZLEREFBEMICT DI LRI TERWNH, O ESRERBIRNERD X
ED
£oT. JZHALET,

A5l 2

4
2341

7651 2



Ex - Ball Collector

RITRBEHIER: 2 sec/ X TV HIPR: 1024 MB

fom 625 &=
FIRE

i(1<i<N)liF. A, pEDNfR—ILE B, AEMIR—ILN1ETD2HDFT,
v=2,3,... ., NIZHULT, ATOMBEZB\NTL LIV, (BEBIFMIZITT, )

e BERINSERVETRERKETEBEULET, CDEE, BoBERERLvHED)CEW
T. "=z 1ETORATED T, BRRNICE > TLWAR—ILICENNTWSEHRDIELEK
DERANEZKDHTLIEEI LY,

fﬁ“: iy
e 2< N <2x10°
e« 1<A;,B;,<N
« 525N3T5TRIATH B,
o ANIZETEHTH S,

A7

ADBUTOEAXATEREANDSEZ 5N %,

N
A1 B1
A2 32

7

v=2,3,...,NIcHLT, BE25ZHARTD THAT L.



AHHl1

W NEFPEPPFPWNPRPRDS
A WINDNE WN

A5l 1

233

Bz, v=40L=EBDESE,2,3,4THD. 2N Ay, By, B, Bi(= 1,3,1,2) i'Eh
NTWBR—LERREBEEN 3 EHBD. THABKERDET,

A5 2

S

(S

(S

ml—‘mLong\ll—‘l—‘l—‘wOONU'l

LO\IU'ISUULUJI—‘LOU’I@I—‘@@@#OONNI—\
(o]

NN B

7651 2

432343423



A - Attack

Time Limit: 2 sec/ Memory Limit: 1024 MB

Score : 100 points

Problem Statement

There is an enemy with stamina A. Every time you attack the enemy, its stamina reduces by B.

At least how many times do you need to attack the enemy to make its stamina 0 or less?

Constraints
« 1< A B<108
o Aand B areintegers.

Input

The input is given from Standard Input in the following format:

A B

Output

Print the answer.

Sample Input 1

73

Sample Output 1

3

Attacking three times make the enemy's stamina —2.

Attacking only twice makes the stamina 1, so you need to attack it three times.



Sample Input 2

123456789123456789 987654321

Sample Output 2

124999999

Sample Input 3

999999999999999998 2

Sample Output 3

499999999999999999



B - Find shuke

Time Limit: 2 sec/ Memory Limit: 1024 MB

Score : 250 points

Problem Statement

There is a grid with H horizontal rows and W vertical columns. Each cell has a lowercase English letter

written on it. We denote by (%, 7 ) the cell at the i-th row from the top and j-th column from the left.

The letters written on the grid are represented by H strings S1, 52, . . . , Sg, each of length W. The j-th

letter of S; represents the letter written on (¢, 7).

There is a unique set of contiguous cells (going vertically, horizontally, or diagonally) in the grid with s, n,
u, k, and e written on them in this order.

Find the positions of such cells and print them in the format specified in the Output section.

Atuple of five cells (A1, Ay, A3, Ay, As) is said to form a set of contiguous cells (going vertically,
horizontally, or diagonally) with s, n, u, k, and e written on them in this order if and only if all of the

following conditions are satisfied.

o A1, Ay, A3, Ayand Axhave letters s, n, u, k, and e written on them, respectively.
o Foralll <1 < 4,cells A; and A;_ 1 share a corner or aside.
o Thecentersof Ay, Ay, A3, A4, and As are on acommon line at regular intervals.

Constraints
« 5 < H <100
e 5 < W <100
H and W are integers.
S; is a string of length W consisting of lowercase English letters.

The given grid has a unique conforming set of cells.

Input

The input is given from Standard Input in the following format:

H W
S
S

S



Output

Print five lines in the following format.

Let (R1,C1), (R2,C?%) ..., (Rs, Cs) be the cells in the sought set with s, n, u, k, and e written on them,

respectively. The ¢-th line should contain R; and C} in this order, separated by a space.

In other words, print them in the following format:

R, C;
Ry (O
Rs Cs

See also Sample Inputs and Outputs below.

Sample Input 1

6 6

vgxgpu
amkxks
zhkbpp
hykink
esnuke
zplvfj



Sample Output 1

(S BN, R, RO R0,
SO Ul &~ WN

Tuple (A1, As, A3, A4, As) = ((5,2), (5,3), (5,4), (5,5), (5, 6)) satisfies the conditions.
Indeed, the letters written on them are s, n, u, k, and e;

foralll <7 < 4,cells A; and A; 1 share aside;

and the centers of the cells are on a common line.

Sample Input 2

55

ezzzz
zkzzz
ezuzs
zzznz
z2222Zs



Sample Output 2

RPN W AW
RN W R~ WOW

Tuple (41, A2, A3, Ay, A5) = ((5,5),(4,4),(3,3),(2,2), (1, 1)) satisfies the conditions.
However, for example, (A1, As, A3, A4, As5) = ((3,5), (4,4), (3,3), (2,2), (3,1)) violates the third
condition because the centers of the cells are not on a common line, although it satisfies the first and

second conditions.

Sample Input 3

10 10

kseeusenuk
usesenesnn
kskekeeses
nesnusnkkn
snenuuenke
kukknkeuss
neunnennue
sknuessuku
nksneekknk
neeeuknenk

Sample Output 3

Ul o J o
w w www



C - Almost Equal

Time Limit: 2 sec/ Memory Limit: 1024 MB

Score : 250 points

Problem Statement

You are given NN strings S1, Sa, . . ., Sn, each of length M, consisting of lowercase English letter. Here,

S; are pairwise distinct.

Determine if one can rearrange these strings to obtain a new sequence of strings 17, 15, . . ., Ty such
that:

o forallintegers?suchthatl < ¢ < NN — 1,one can alter exactly one character of T, to another
lowercase English letter to make it equal to T’ 1.

Constraints
e 2< N8
e 1< M<5H
o S isastring of length M consisting of lowercase English letters. (1 <1< N)
o S are pairwise distinct.

Input

The input is given from Standard Input in the following format:

N M
S1
S2

SN

Output

Print Yes if one can obtain a conforming sequence; print No otherwise.



Sample Input 1

4 4
bbed
abcd
abed
fbed

Sample Output 1

Yes

One can rearrange them in this order: abcd, abed, bbed, fbed. This sequence satisfies the condition.

Sample Input 2

25
abcde
abced

Sample Output 2

No

No matter how the strings are rearranged, the condition is never satisfied.

Sample Input 3

8 4
fast
face
cast
race
fact
rice
nice
case

Sample Output 3

Yes



D - Impartial Gift

Time Limit: 2 sec/ Memory Limit: 1024 MB

Score : 400 points

Problem Statement

Takahashi has decided to give one gift to Aoki and one gift to Snuke.

There are N candidates of gifts for Aoki, and their values are Ay, Ao, ..., An.
There are M candidates of gifts for Snuke, and their values are By, B, ..., B)y.

Takahashi wants to choose gifts so that the difference in values of the two gifts is at most D.

Determine if he can choose such a pair of gifts. If he can, print the maximum sum of values of the chosen

gifts.

Constraints
e 1< N,M <2x10°
« 1< A;,B; <10
« 0<D<10%

e Allvaluesintheinput are integers.

Input

The input is given from Standard Input in the following format:
N M D
A Ay An
B, B; By

Output

If he can choose gifts to satisfy the condition, print the maximum sum of values of the chosen gifts. If he

cannot satisfy the condition, print —1.

Sample Input 1

2
0
15

N W N
UL W



Sample Output 1

8

The difference of values of the two gifts should be at most 2.

If he gives a gift with value 3 to Aoki and another with value 5 to Snuke, the condition is satisfied, achieving
the maximum possible sum of values.

Thus, 3 + 5 = 8 should be printed.

Sample Input 2

o R W
N W W
Nwoe

Sample Output 2

-1

He cannot choose gifts to satisfy the condition. Note that the candidates of gifts for a person may contain

multiple gifts with the same value.

Sample Input 3

11 1000000000000000000
1000000000000000000
1000000000000000000

Sample Output 3

2000000000000000000

Note that the answer may not fit into a 32-bit integer type.

Sample Input 4

79

NN oo
N U1 O
U o -

521
524



Sample Output 4

14



E - Isolation

Time Limit: 2 sec/ Memory Limit: 1024 MB

Score : 425 points

Problem Statement
There is an undirected graph with IN vertices numbered 1 through IV, and initially with 0 edges.
Given () queries, process them in order. After processing each query, print the number of vertices that are

not connected to any other vertices by an edge.
The 2-th query, query;, is of one of the following two kinds.

e 1 u v:connect vertex u and vertex v with an edge. It is guaranteed that, when this query is given,

vertex u and vertex v are not connected by an edge.

e 2 v:remove all edges that connect vertex v and the other vertices. (Vertex v itself is not removed.)

Constraints
e 2< N <3x10°
1<Q<3x10°
For each query of the firstkind, 1 < u,v < N andu # v.
For each query of the second kind, 1 < v < N.
Right before a query of the first kind is given, there is no edge between vertices © and v.

All values in the input are integers.

Input

The input is given from Standard Input in the following format:

N Q
query,
query2

query,

Output

Print () lines.
The ¢-th line (1 <1< Q) should contain the number of vertices that are not connected to any other

vertices by an edge.



Sample Input 1

R NRNRPRRLPRPW
R NRPRRLRNRL RPN
w w

Sample Output 1

P Woeoe R o -

After the first query, vertex 1 and vertex 2 are connected to each other by an edge, but vertex 3 is not
connected to any other vertices.
Thus, 1 should be printed in the first line.

After the third query, all pairs of different vertices are connected by an edge.

However, the fourth query asks to remove all edges that connect vertex 1 and the other vertices,
specifically to remove the edge between vertex 1 and vertex 2, and another between vertex 1 and vertex 3
.As aresult, vertex 2 and vertex 3 are connected to each other, while vertex 1 is not connected to any
other vertices by an edge.

Thus, 0 and 1 should be printed in the third and fourth lines, respectively.

Sample Input 2

21
21

Sample Output 2

2

When the query of the second kind is given, there may be no edge that connects that vertex and the other

vertices.






F - Merge Set

Time Limit: 3 sec/ Memory Limit: 1024 MB

Score : 500 points

Problem Statement
On a blackboard, there are IV sets S1, S, . .., Sy consisting of integers between 1 and M. Here, S; =

{Si1,Si2y- -5 Sia )
You may perform the following operation any number of times (possibly zero):

o choose two sets X and Y with at least one common element. Erase them from the blackboard, and
write X U Y on the blackboard instead.

Here, X U Y denotes the set consisting of the elements contained in at least one of X and Y.

Determine if one can obtain a set containing both 1 and M. If it is possible, find the minimum number of

operations required to obtain it.

Constraints

¢« 1<N<2x10°

e 2< M <2x10°

e 1<V A <5 x10°
1<8,;<M(1<i<N,1<j<A)
Sii #Sir(1<j<k<A)

All values in the input are integers.

Input
The input is given from Standard Input in the following format:
N M
Ay
Sl,l 51,2 Sl,A1
A
52,1 52,2 SQ,A2
Ay

SN,l SN’Q SN,AN



Output

If one can obtain a set containing both 1 and M, print the minimum number of operations required to

obtainit; if it is impossible, print -1 instead.

Sample Input 1

5

2

3

W W NN RPN W

45

Sample Output 1

2
First, choose and remove {1, 2} and {2, 3} to obtain {1, 2, 3}.

Then, choose and remove {1, 2,3} and {3, 5} to obtain {1, 2, 3, 5}.

Thus, one can obtain a set containing both 1 and M with two operations. Since one cannot achieve the

objective by performing the operation only once, the answer is 2.

Sample Input 2

2

RN R

2

Sample Output 2

0

S already contains both 1 and M, so the minimum number of operations required is 0.



Sample Input 3

5

w

N WNNRPNW
N

N
ul

Sample Output 3

-1

Sample Input 4

(o]

w
w

AP BANWEFENEFE WL
~ N
~

()]
~
(o]

Sample Output 4

2



G-Sortfrom1lto4

Time Limit: 2 sec/ Memory Limit: 1024 MB

Score : 625 points

Problem Statement
You are given asequence A = (A1, Ay, ..., Ay) of length N, consisting of integers between 1 and 4.
Takahashi may perform the following operation any number of times (possibly zero):

e choose a pair of integer (i, ]) suchthatl <14 < j7 < N,andswap 4; and Aj.

Find the minimum number of operations required to make A non-decreasing.

A sequence is said to be non-decreasingif and only if A; < A; 1 foralll <i < N — 1.

Constraints
e 2<N<2x10°
e 1 <A, <4
o Allvaluesintheinput are integers.

Input

The input is given from Standard Input in the following format:
N
A Ay ... Apn

Output

Print the minimum number of operations required to make A non-decreasing in a single line.

Sample Input 1

6
341124



Sample Output 1

3

One can make A non-decreasing with the following three operations:

e Choose (i,7) = (2,3) toswap Ay and A3, making A = (3,1,4,1,2,4).
e Choose (i,7) = (1,4) toswap A; and A4, making A = (1,1,4,3,2,4).
e Choose (%,7) = (3,5) toswap Ag and A5, making A = (1,1, 2,3,4,4).

This is the minimum number of operations because it is impossible to make A non-decreasing with two or
fewer operations.
Thus, 3 should be printed.

Sample Input 2

4
2341

Sample Output 2

3



Ex - Ball Collector

Time Limit: 2 sec/ Memory Limit: 1024 MB

Score : 625 points

Problem Statement
We have a tree with IV vertices. The i-th (1 < 7 < N — 1) edge is an undirected edge between vertices
U; and V;. Vertexi (1 < i < N) has aball with A; written on it and another with B;.

Foreachv = 2,3, ..., N, answer the following question. (Each query is independent.)

o Consider traveling from vertex 1 to vertex v on the shortest path. Every time you visit a vertex
(including vertices 1 and v), you pick up one ball placed there. Find the maximum number of distinct

integers written on the picked-up balls.

Constraints
e 2< N <2x10°
« 1<A4,B;, <N
e Thegivengraphis atree.
e Allvaluesintheinput are integers.

Input

The input is given from Standard Input in the following format:

N
Al Bl
A2 32

Output

Print the answersforv = 2,3, ..., N, separated by spaces.



Sample Input 1

W NEFPEPPFPWNPRPRDS
A WINDNE WN

Sample Output 1

233

For example, when v = 4, you visit vertices 1, 2, 3, and 4. By choosing balls with A1, By, B3, By(=

1,3, 1, 2) written on them, the number of distinct integers on the balls is 3, which is the maximum.

Sample Input 2

S

(S

(S

ml—‘mLong\ll—‘l—‘l—‘wOONU'l

LO\IU'ISUULUJI—‘LOU’ILQI—‘@&@-&OONNI—\
(o]

NN B

Sample Output 2

432343423



