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Problem A - PENTA KILL!
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o XiEIE: 1R
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Problem A - PENTA KILL!
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A
o %R
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R (BEERARNERENTED), XREFHFHEE
(SIS
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Problem A - PENTA KILL!

o BE—ANERFY, HEEE— N AESERANTEN
A.
o XHHR: 1

e std /3 O(n?) BIIE, MEE—REFRNE—NER, Hli
F—NERNERENE T RNORERURE—RERE
BHARENAR, EFEIENEEMNERHFISITI
R (BEARERERENIELT). XREHFGRBE
(SIS

o 1. XHZEAEE MSI BEIY, #FI—H GALA B—RiEMK
AFRBERIRF, MBEFH unintended disparity in latency
between competing teams MZEZ4/R MSI EFIEHAIR R
KO
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Problem B - Prime Ring Plus

o K1~ n PRETNF, SENFLBESHEHRZFERE
o 1< n<10%
o XBHA: MWiE, MR
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Problem B - Prime Ring Plus

s BREM—INEEARELAERKENTHRIF, RNEBL
FRECATRRE (E—MEREYZE 2) .
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Problem B - Prime Ring Plus

s BREM—INEEARELAERKENTHRIF, RNEBL
FRECATRRE (E—MEREYZE 2) .

s NEBEBZOBEHEILRLC, WRAISEN 2 HILEIEH,
EETE 0 INMBEL j AERBUM @ IFER 1 B9BE j, KB
HHAER 2 RIAEIT.
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Problem B - Prime Ring Plus

s BREM—INEEARELAERKENTHRIF, RNEBL
FRECATRRE (E—MEREYZE 2) .

s NEBEBZOBEHEILRLC, WRAISEN 2 HILEIEH,
EETE 0 INMBEL j AERBUM @ IFER 1 B9BE j, KB
HHAER 2 RIAEIT.

o BIRMILEIR, EiwmRERAaR U — e R ESA 2
BRAEONEEE, WANESE.
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Problem B - Prime Ring Plus

s BREM—INEEARELAERKENTHRIF, RNEBL
FRECATRRE (E—MEREYZE 2) .

s NEBEBZOBEHEILRLC, WRAISEN 2 HILEIEH,
EETE 0 INMBEL j AERBUM @ IFER 1 B9BE j, KB
HHAER 2 RIAEIT.

o BIRMILEIR, EiwmRERAaR U — e R ESA 2
BRAEONEEE, WANESE.

o [EHMRBTRALRS GEB L.
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Problem C - Jump and Treasure

AEAE
o MEHRAN 0 MUBHAMATARE, REEBREITELNALIR, BE
EXRVEE R A BEET p;
o BKEIE i MUBRE o TEM, [n+1,+00) BER;
o %z XRBEBE » MEHHIE,
. ﬁ) MR, SREEERNXFRRENRSETHRES

o Xi#iE: DP, BRIEPFI, FMRKEK
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Problem C - Jump and Treasure

o MEEBEE 1 REAM, EMNEBSAREYE p, BRILERI
B i MNRMEEmEE i, B
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Problem C - Jump and Treasure

o MEEBEE 1 REAM, EMNEBSAREYE p, BRILERI
B i MNRMEEmEE i, B

1) = max (F[j) + ali]
1=J=p
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Problem C - Jump and Treasure

o MEEBEE 1 REAM, EMNEBSAREYE p, BRILERI
B i IRMESEMHRE [, B

1) = max (F[j) + ali]
1=J=p

o XE—MEHMBFETIALL dp BUREL

BFREAE




[ele] }

Problem C - Jump and Treasure

o BBATESE kX, BEBRRUERE 0,k 2k... HE n+1 LUF,
—H n/k+1 MIERBEZEHE, &E—H 0 X, B
NESHRZ

BFREAE




[ele] }

Problem C - Jump and Treasure

. ﬁBAT‘%’ kX, BEBKIGMIERE 0, k, 2k E | n+1 LS,
Hon/k+1 /I\1_L§EE'E%FE #ﬁo H ok, ZEN
14%&"\%5&5

Zk+1—n+nzk O(nlnn)
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Problem C - Jump and Treasure

o BAES kX, BEBKVIERE 0,k,2k... EE n+1 LT,
—n/k+11 14% EBE A, BE—it n X, ZEH

1ﬁ§,§\¥5{m

Zk 1—n+n2k O(nlnn)

o Sh .+ BAMEE, Z log KFle £X n 1E 105 WIERT
KAYZE 1.5 x 107, PEPAFTIRK dp 7Id, WNRALENZ
— log 2WE.
e BEXE O(nlnn).
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Problem D - Finding Pairs

o BE—NFIIN—1E £, BRBR—1EXE], REXIEHR
BRETHAESEETENERRN k WHHNRARIEN.
o X 2R, BFA, DP
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Problem D - Finding Pairs

o EEREL.
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Problem D - Finding Pairs

o EEREL.
o BRAIMMF TRE b REAERIMUER DTS
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Problem D - Finding Pairs

o EEREL.
o BRAIMMF TRE b REAERIMUER DTS
o BFIE TR k —FRIUEREE, MA—DFFF.
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Problem D - Finding Pairs

o EEREL.
o BRAIMMF TRE b REAERIMUER DTS
o BFIE TR k —FRIUEREE, MA—DFFF.

o EEMEBNFFINHEIF—D 2 x 2 B9 dp 2848, HA dp[d[j]
R FHFIXELIARE i D RE, BiAET j DN RIERNER
&S T XL AEIE H AV B AAERD.
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Problem D - Finding Pairs

o EEREL.

o BRAIMMF TRE b REAERIMUER DTS

o KB TR F —HNUEREEK, HA—DFF7.

o ZEMENFRFIIEIF— 2 x 2 B9 dp 4, HP dp[d)[)]
T T HRIXIE AR ¢ DAE, HidET j N IERIER
TEET X EPRBEE L R RARER.

s BHKIM, FAL/AILAM E—THRITTRBYBSRET AL
O(1) EFXMERE, MMBRTENAREE, FIEEIRZFARD
Al
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Problem D - Finding Pairs

o EEREL.

e BRRINTF TR  REABERIMIER LA FFH.

o KB TR F —HNUEREEK, HA—DFF7.

o ZEWNBNFFIIEIF—D 2 x 2 B9 dp #4H, EHFP dpli][j]
T T HRIXIE AR ¢ DAE, HidET j N IERIER
TEET X EPRBEE L R RARER.

s BHKIM, FAL/AILAM E—THRITTRBYBSRET AL
O(1) EFXMERE, MMBRTENAREE, FIEEIRZFARD
Al

o E3E O(ny/n).
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Problem D - Finding Pairs

o EEREL.

o BRAIMMF TRE b REAERIMUER DTS

o KB TR F —HNUEREEK, HA—DFF7.

o ZEMENFRFIIEIF— 2 x 2 B9 dp 4, HP dp[d)[)]
T T HRIXIE AR ¢ DAE, HidET j N IERIER
TEET X EPRBEE L R RARER.

s BHKIM, FAL/AILAM E—THRITTRBYBSRET AL
O(1) EFXMERE, MMBRTENAREE, FIEEIRZFARD
Al

o E3E O(ny/n).

o AXMMEBL A TUTAIE + SREMELE M|, (K
) BRI/, EREEM—LEHIMNINIK.
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Problem E - Playing Cards

HE K=
o F{ERPES {a,} M {0}, K—P2HT {c.}>

o SRE/BIETHER 3. [ww
i=1

o HHGE.
o XA BURLEH, T

.
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Problem E - Playing Cards

PN
o EE—PTD.
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Problem E - Playing Cards

o EE—PRELD.
o BEEEREETIUMAE Bob FHA—IKRER/ k.
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Problem E - Playing Cards

o EE—NGI.
o BEEEREETIUMAE Bob FHA—IKRER/ k.
o FRITEL Alice 1 Bob FHREMIERA LK.
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Problem E - Playing Cards

o EE—NGI.
o BEEEREETIUMAE Bob FHA—IKRER/ k.
o FRITEL Alice 1 Bob FHREMIERA LK.

* INR Bob FHMNRARKEKR, N—EEEER—XHE
Bob FHEAKHINE =EUB/N k, TNIE Alice 1 Bob FH5x
KBRREC R — X H 5 BR.
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Problem E - Playing Cards

o EE—NGI.
o BEEEREETIUMAE Bob FHA—IKRER/ k.
o FRITEL Alice 1 Bob FHREMIERA LK.

* INR Bob FHMNRARKEKR, N—EEEER—XHE
Bob FHEAKHINE =EUB/N k, TNIE Alice 1 Bob FH5x
KBRREC R — X H 5 BR.

o AMIBEWMEX—IZEIA, ERE O(nlogn).
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Problem E - Playing Cards

o BEE—ITAEL.

o EAERIEEAI LR Bob FAHRI—IKEIR/ k.

o FIRITLL Alice #1 Bob FHIEMIRAREK.

* IR Bob FHHNERARKEKR, N—ERZEZEE—RHE
Bob FHEAKHINE =EUB/N k, TNIE Alice 1 Bob FH5x
RBVRRECR — X HFE R,

° RAIRSMINEX—IZENR, EZRE O(nlogn).

° p.s. FPEFHEEIRVE.
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Problem F - Pockets

A EAE
° B n MYmM—TBREEN k NEE, SHYImENE
v MEE v MMEE, TR
o RAILIMEEZS m X, BRWE—TEEM)m, NRY
X7 i1, REEETEET L+
o —MAEENNMERYIRNEZR, KAEHZENEZN
mod 998244353.

e n,m,k<10°
o XA R, ZIH.
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Problem F - Pockets

o FER—RMWEHIERMEREL
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Problem F - Pockets
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Problem F - Pockets

o TEREXRMZ
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Problem F - Pockets

o FER—RMWEHIERMEREL

o TEREXRMZ
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Problem F - Pockets
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Problem F - Pockets

x

* % g(x)= (@)
o R = [ K g (@)

11—z
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Problem F - Pockets

o & x

< g(z) = 7(@)

m m(z m m—i m m(x mtl(g)—1
o B = o T gnei(e) = [k e

o ZIINERAENA.

BFREAE




Problem F - Pockets

* % 9() = 75
m m(z m m—i m m(x mtl(g)—1
o B = o T gnei(e) = [k e

o ZIINERAENA.
o WA ALREILRY
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Problem F - Pockets

* % 9() = 75

m "z mom—i m m mtl(g)—1
© B = oMY TR g (@) = e S e o
° S KMENA.

o WO IARERILAY

= [z

m+k] Z,m ferl(m)

(1 —2) x (z = f(x))
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Problem F - Pockets

x

'%\9(@:@

m m(z m m—i m m(x mtl(g)—1
o B = o T gnei(e) = [k e

o ZIINERAENA.
o WA ALREILRY

= [z

mm+1 _ fm+1 (m)

(1 —z) x (z = f(x))

m+k]
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Problem G - GCD on Bipartite Graph

HE A=
* K 1~n+mIRERIES, —MEEE n IR, 5
—“?¢§7n’?,
o TR M—1ESEERN, B—1MESHREERITE,
XN ged = 1
o FIBFREEM + WERZE
®1<nm<10°

o XEEE: e, &

BFREAE




Problem G - GCD on Bipartite Graph

o —NEMBARE: {1,2,3,5,7,11,...}
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Problem G - GCD on Bipartite Graph

o —NEMBARE: {1,2,3,5,7,11,...}

o MHIBTZRMIY min(n, m) < sum[n+ m]+ 1, EHF sum[n]
RN 1~ n ARRENE
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Problem G - GCD on Bipartite Graph

o —NEMBARE: {1,2,3,5,7,11,...}

o MHIBTZRMIY min(n, m) < sum[n+ m]+ 1, EHF sum[n]
KRR 1~ n AREERTEL
* 7 max(n, m) BHIERTE—ERA
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Problem G - GCD on Bipartite Graph

o —NEMBARE: {1,2,3,5,7,11,...}

o WHIBTERM/ min(n, m) < sum[n+m] +1, EHHP sum[n]
RN 1~ n ARBREER

* 7 max(n, m) BHIERTE—ERA

o TEIEBATE max(n, m) > 30 N ERFZHNTERMHF
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Problem G - GCD on Bipartite Graph

o RIKIE n < m.
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Problem G - GCD on Bipartite Graph

o RIKIE n < m.
o FFENRE p, REEERZ—IES FED 24N p BUE
.

BFREAE




Problem G - GCD on Bipartite Graph

o RIKIE n < m.
o FENRE p, REERZ—IESEESELD 21 p BB
w
zX.
o Ripig p=20, £& 2 EZVEE 21 p BEEK, ME
BES 1 REBZVE
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Problem G - GCD on Bipartite Graph

o RIKIE n < m.
o FENRE p, REERZ—IESEESELD 21 p BB

o Apig p=28, &5 2ELEE 21 p BUEE, LEE
*)

ST < g MBS, £8 1 B2H—1, HEKES 2
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Problem G - GCD on Bipartite Graph

o RIKIE n < m.
o WFBINFEH p, REEERZ—IMESEEEL 21 p BIE

o Apig p=28, &5 2ELEE 21 p BUEE, LEE
*)

ST < g MBS, £4 1 B2H—1, HEmES 2.

° Hn+m>30H0 235 BERRTFEFTF 41, BIHREERE
A1 HM 1R ERREMEER 2,3,5.
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o RIFIZ n < m.

o WFBIBRE p, REEE=
.

o RIHI& p
BEE 1

Z—EGEAEL 21 p BIE

=

28, &5 2 ELEE 21 p NER, HEE
REMZ D

ST < g MBS, £4 1 B2H—1, HEmES 2.

° Hn+m>30H0 235 BERRTFEFTF 41, BIHREERE
A1 HM 1R ERREMEER 2,3,5.

o T A RS IBHY: NRES 1 RFEE—FES 2,3,5
ERRFHEE, FEESES 1 NREEEMEA gecd > 1
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o RIFIZ n < m.

o WFBIBRE p, REEE=
.

o RIHI& p
BEE 1

Z—EGEAEL 21 p BIE

=

28, &5 2 ELEE 21 p NER, HEE
REMZ D

ST < g MBS, £4 1 B2H—1, HEmES 2.

° Hn+m>30H0 235 BERRTFEFTF 41, BIHREERE
A1 HM 1R ERREMEER 2,3,5.

o A ERSIEEY: NRES 1 REE—IFEES 2,3,5

ERRAFHIEE, FESES 1 ANEEEME ged > 1

o MFtEEHHES | ANE N RMIEHREELI 1 K.
BFRHEKE




Problem G - GCD on Bipartite Graph

* n+m <50 JLURTIRIERERIEHR, HEF—1% std 1E
ZAFIE TR T A Z 100ms.
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Problem G - GCD on Bipartite Graph

° n+m <50 AU TIRIEREREER, HP—19 std 7£
ZAMIBTH T AZ 100ms.

® (n,m) = (8,8),(n,m) = (12,17), (n,m) = (11,14 ~ 17) X
IIMERRERY, ERZER.
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Problem H - Super Gray Pony

AE K=
e RKA nBY0/1 &8 5Kk RIEBBENER, RIEFE2
B S BEMTHFIE, KEE n MMEEBRESIPRYTE.
e n<3x10% k<107
* 0.5s, 64MB
o XHHA: (\BHE, lucas EIE, DP, bitset.
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Problem H - Super Gray Pony

o MBJEMR: Gray, = 1Pz >> 1).
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Problem H - Super Gray Pony

o MBJEMR: Gray, = 1Pz >> 1).
o FERERNBEBHITIA, « BB i UBAK 2 D zip1-
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Problem H - Super Gray Pony

o MBJEMR: Gray, = 1Pz >> 1).
o FERERNBEBHITIA, « BB i UBAK 2 D zip1-
d i?ﬂ?ﬁ?k:lﬂ, $h3%+1rn,$H4;Ei@*§UJ7Eg§§ i{ﬁ_tﬁggiéi

REE 0, C), ..., CF.
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Problem H - Super Gray Pony

o MBJEMR: Gray, = 1Pz >> 1).
o ZERBRRREDLITE, « % « TN 2 P 541
o BEEK kMR, i, 341, ..., Tipr, D z BI5E i (U EBIRE
TEZ Y, CL, .., CF.
o RE|HRIAXKODAE mod 2, H lucas FIEO] LS
Cy" mod 2= [k & m=m).
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Problem H - Super Gray Pony

o MBJEMR: Gray, = 1Pz >> 1).

o FERERNBEBHITIA, « BB i UBAK 2 D zip1-

d %Fgﬁ k ;k, Ty Tit1y -y Titk ﬁ@fﬁu x E,‘J% ) ﬁ-LJ:E,‘JEEY:
REE 0. ), ..., OF.

o RE|HRIAXKODAE mod 2, H lucas FIEO] LS
Cy" mod 2= [k & m=m).

o [Eit, XWFFER S, HMNFEHRE: MEFENNULSE
HUEERS m WE m A k BUFERIML, FHMFA.
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Problem H - Super Gray Pony

o MBJEMR: Gray, = 1Pz >> 1).

o ERERIRIEBLBITTAE, » B ¢ (IZRK 2 D 2541

d %Fgﬁ k ;i, Ty Tit1y -y Titk ﬁ@*éu x E,‘J% ) ﬁ-LJ:E,‘JEEY:
TR O, CL, . CF

o RKEFRXODEAL mod 2, H lucas IR LIS
Cy" mod 2= [k & m=m).

o Alt, XFFABH S, HRINEEHT: MEFENULSE
HEEE m HE m Nk TR, HREH.

o Eitt, BFH FFT MERTLUME O(nlogn), ERAFEEET
P
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Problem H - Super Gray Pony

o EEX k&I DP, & f[b)[i] 79 BHON k BIE b i1, (B
i FRER.
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Problem H - Super Gray Pony

o EEX k&I DP, & f[b)[i] 79 BHON k BIE b i1, (B
i FRER.
o B—EE m §—NIMEYE:
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Problem H - Super Gray Pony

o EEXT k 2L DP, 1% f[b][s] 79: RION k BUE b i, {UE
i TVEER.
o EF—EE m §—(UNEE:
O & kBE b IR0, f[b][i] = f[b— 1][i]
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Problem H - Super Gray Pony

o EEX} k ¥R DP, 1% f[b][d] 9. RION k BYE b 1L, U8
i ERE=R.
o F—EE m 5—BEUE:
@ & kIS b iR 0, f[b][i] = f[b— 1][]
® &= LWE bR 1, W om$EE b AIAJLER 0/1, M i,
fI0lld] = fIb = 1[I D fb — 1][i + 2°7]
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Problem H - Super Gray Pony

o EEX} k ¥R DP, 1% f[b][d] 9. RION k BYE b 1L, U8
i ERE=R.
o F—EE m 5—BEUE:
O & kBE b IR0, f[b][i] = f[b— 1][i]
Q@& LHE A1, WmPE b B 0/1, IR 7,
fIo][d] = 1o — 1[I D fb — 1][i +2°7]
o AILLAIM, X DP aJLAE R bitset IS, EREN

O(nlgﬁn).
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Problem | - Cutting Suffix

e IB—NFREBENFIEEZSEIRIES, BTMESIFT.
o RIMET X r Yjer, LCP(sufi, sufy).

° 2 <5 <10°.

o XPHE. FRIH
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Problem | - Cutting Suffix

o NRXNMBERNFEAMERE, eI LUE—FhFFHL
BEM—18a, EtEENS—5%48, LNEERNESR
B LCP = 0.
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Problem | - Cutting Suffix

o NRXNBEMNFEAMERE, APFLel LUE—FMFEHLN
BEB—1M&a, HEEKE—5%4, RNEERITER
B LCP = 0.

o NRFAEFH/EMERE, PMiEEE—NFE8K— %48, H
MERBRS—IES, WEERNERN LCP =1, &FX
MZ |5 - 1.
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Problem J - Balanced Tree

o K n MHAHNENMN TR AEEAFNANMEEES 1
B XN
e )< n< 264

o X TR
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Problem J - Balanced Tree

® & f[z] 79 n P REY Super Balanced Tree 1%, B
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Problem J - Balanced Tree

® & f[z] 79 n P REY Super Balanced Tree 1%, B

(offE) iz - 1], ohiEE
el = {f[””gl]% B
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Problem J - Balanced Tree

® & f[z] 79 n P REY Super Balanced Tree 1%, B

fia) = (21715 =), iR
f[zT_va xﬁ%%ﬂ(
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Problem J - Balanced Tree

* & glz] = log, flz], B
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Problem J - Balanced Tree

g[0] =0
] = gl +gl5 -1 +1, «HEE
I 291254, B
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Problem J - Balanced Tree

ola] = gl5] + g5 — 1]+ 1, /B
29[%1], T RNEE

o ALUEREIEIFTFERETRE O(logn) 1, EZEHEHNE
18] BR TfthlE 2R
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Problem J - Balanced Tree

®Bygln]=a gla]+b-glz—1+c, B
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Problem J - Balanced Tree

®Bygln]=a gla]+b-glz—1+c, B
gln] = a-gla] +b-glz -1+ ¢
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® & glnl=a-glx]+0b- g[x—1]+c, ¥ =)
gln] = a-gla] +b- glz — 1] +
{ (glE] +glE — 1+ 1) b (29[FE ) 4o, o RIEHK

(2915 + 0 (gl H gl — 1+ 1) e, s ABEK
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* Kgnj=a-glz]+b-glz—1+c, B
gln|=a-glz]+b-glx—1]+¢
_ { (g4 gls — 1+ D) +b- 0= )+, 2 RIBE

a- (2952 + b (95 + g[5t — 1+ 1) + ¢, zHEFHK

~ Ja-gl5]+ (a+20)-g[5 — 1]+ c+a, T H1BER
| @Qa+b)-g[ER] +bglEgt — 14+t b, s AEEK
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Problem J - Balanced Tree

o #0%8 g[n] =1-g[n] +0-g[n—1] +0.
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Problem J - Balanced Tree

o #0%8 g[n] =1-g[n] +0-g[n—1] +0.
o Rz bR 2, BEKDHEER o, b, ¢,
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Problem J - Balanced Tree

o #0%8 g[n] =1-g[n] +0-g[n—1] +0.
o BR xR 2, MEXDEFEER a0, ¢,
o B =188 g[n]=a-g[1]+b-g[0]+ c=c,
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Problem J - Balanced Tree

® %8 gln)=1-g[n] +0-g[n—1]+0.

o Rz BRI 2, BEKXDFEEN a,b, ¢,

o B =188 g[n]=a-g[1]+b-g[0]+ c=c,
o ZEZH 2° mod 264,
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Problem J - Balanced Tree

%G gln]=1-g[n] +0-g[n—1]+0.

o Rz BRI 2, BEKXDFEEN a,b, ¢,

o B =188 g[n]=a-g[1]+b-g[0]+ c=c,
o ZEZH 2° mod 264,

FRIAS ¢ > 64 Eifith 0, SN 2¢ BIAT.
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Problem J - Balanced Tree

%G gln]=1-g[n] +0-g[n—1]+0.

o Rz BRI 2, BEKXDFEEN a,b, ¢,

o B =188 g[n]=a-g[1]+b-g[0]+ c=c,
o ZEZH 2° mod 264,

o FRLAE ¢ > 64 Eikbith 0, T4 2¢ BIAT.

o BHEIEHE O(Tlogn), TREIEHRE 0(1).

BFREAE




Problem K - aaaaaaaaaaA heH heH nuN

° ﬁﬁﬂﬂ nunhehhehaaaaa XFFR AL HEER.
BT n, MERTE n N FRIIBMBEBNFRIE.
0<n<10°

KPR S
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Problem K - aaaaaaaaaaA heH heH nuN

o AILUEREEIAZU nunhehheh+axz BR, EENFFIIHSE
F 27 — 1.

BFREAE




Problem K - aaaaaaaaaaA heH heH nuN

o AILUEREEIAZU nunhehheh+axz BR, EENFFIIHSE
F 27 — 1.

o FRLASEI&—NE1284 nunhehhe, AEMEFRIEH z, Y
HEI n KFEFETF 22 — 1 8BS, MIOAEFD h BE n /NF
27 — 1, RBEMA—NHH a.
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Problem L - Collecting Diamonds

AE AR
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