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Statements

Statements

BE—WKE, BHUSEARERE, F—RHE1T =R
mMEINTUFENRS, BRMENT RHIRS KT ERIHR
S, RAEH, BUE 998244353,
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Statements

Statements

BE—WKE, BHUSEARERE, F—RHE1T =R
mMEINTUFENRS, BRMENT RHIRS KT ERIHR
S, RAEH, BUE 998244353,

1<n<5x10°
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Statements

Statements

BE—KE, BEISEARERN, SRR TR
RWSNTIERNRS, F_RRENTRNES K TR R
S, KAEE, BUE 998244 353,

1<n<5x10°

Solved by 55 teams. Submissions: 284. (Onsite + UCup)
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°
Solution

Solution

WAL ERAEST RBE—1E, BAREATUERS
(L n—1] BN RE—TERRE, 2, n] H—DENLE.
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°
Solution

Solution

WAL ERAEST RBE—1E, BAREATUERS
[Ln—1] BN RE—TERRE, 2, n] H—DENE.

— &R 2, y(2 < y) RIAFTEA ¢ EE—RH L BI5FER
M, WERA y EF R ERFERL. BNEBATLERE
FIARE—RH ERRE— magEE.
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°
Solution

Solution

WAILERAEBN SHE—IE, BLEBTILAEKRS
1, n—1] BN EHRK—NERHLE, [2 0] H—PENHLE.

—&EE ¢, y(e < y) BIATRTEA « EFE—IEH _EBILFEN
B, ERA v EEZEM ERILFEND. BEMNEETTUERS
Fihm R —iRH ENE— SR E 3.

BEE 21 2N EEREXFENS, BMANPE 2n -2 £
B, TERNERYENYE—IMERKHZRK, BIS—MEER
hE = S, WRRIEES 2°.
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°
Solution

Solution

WAILERAEBN SHE—IE, BLEBTILAEKRS
1, n—1] BN EHRK—NERHLE, [2 0] H—PENHLE.

—&EE ¢, y(e < y) BIATRTEA « EFE—IEH _EBILFEN
B, ERA v EEZEM ERILFEND. BEMNEETTUERS
Fihm R —iRH ENE— SR E 3.

BEE 21 2N EEREXFENS, BMANPE 2n -2 £
B, TERNERYENYE—IMERKHZRK, BIS—MEER
hE = S, WRRIEES 2°.

BEZRE O(n).
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°
Solution

Solution

WAILERAEBN SHE—IE, BLEBTILAEKRS
1, n—1] BN EHRK—NERHLE, [2 0] H—PENHLE.

—&EE ¢, y(e < y) BIATRTEA « EFE—IEH _EBILFEN
B, ERA v EEZEM ERILFEND. BEMNEETTUERS
Fihm R —iRH ENE— SR E 3.

BEE 21 2N EEREXFENS, BMANPE 2n -2 £
B, TERNERYENYE—IMERKHZRK, BIS—MEER
hE = S, WRRIEES 2°.

BERE O(n).

Fun fact: ABME#HBRREZFITRIBIEEIIAENE.
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Statements

Statements

RE, #Miﬁﬁﬁo
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Statements

Statements

ﬂk.u. #1‘& ﬁﬁo
1<n<1000, > n?<5x106
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Statements

Statements

4k.u. #1‘& ﬁﬁo
1<n<1000, Y n%<5x10°
Solved by 8 teams. Submissions: 30. (Onsite + UCup)
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Solution

Solution

LERER /MRS X IB R R ER L AEKE — T

Qingyu

CCPC Final :



Solution

Solution

REBIN IR SH RN R EREARKE — T
BEE ERB T, 1o, -+ T, ROHNA r,m - 1o
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Solution

Solution

REBIN IR SH RN R EREARKE — T
BEE ERB T, 1o, -+ T, ROHNA r,m - 1o
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Solution

Solution

BRI/ RIRTS E?Elﬁﬁ’] 5TE§ SR EBE — 91':%74

BVIAE kR T, 1o, - C ARGBIA e e

ﬁllﬁﬂi '{k L.\/\ﬁ ﬁ*ﬂ—ﬂﬁi %EEH X k A*ET_ES_L '{k
TR HIRRI .
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Solution

Solution

ﬁ%ﬁi%/%ﬂﬁ‘n‘ﬁ*ﬂfﬁm 'ETEi EREIE — fﬂﬁ

BAEE kR T, Ts, - R BNA e e

BRIgEERERETRE— ﬁmﬂﬁi %J?FEH X k A#Eﬁ:—éﬁk
IR RIS .

MRz By WE, BAVERE—T y HZEEHE
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Solution

B find #ERSBEFHEERXAN—ASHELR
RERRWIF, MASEMFTHIELRERKE.

A

e
®

0666
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Solution

Solution

FTIAINRELER ZIARE » R y %, BAEEE
FZIZRHIMEEHE -
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Solution

FTIAINRELER ZIARE » R y %, BAEEE
FZIZRHIMEEHE -
ETHRERE, MRELEN » BFRAFES v, EF u
;I,JJE%J]!I&H‘HS‘L:F%—%?N ry B, BAER—HLEE ry B e
It 5% .
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Solution

FTIAINRELER ZIARE » R y %, BAEEE
FZIZRHIMEEHE -

ETHRERE, MRELEN » BFRAFES v, EF u
HEMEHA T S—RFR r, B, BAERE-—HLEE r, B e
ST .

FEIRATATIABEE TR r, BAR ry FATHIPRE .
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Solution

FTIAINRELER ZIARE » R y %, BAEEE
FZIZRHIMEEHE -

ETHRERE, MRELEN » BFRAFES v, EF u
;ﬁﬁ%*ﬂtﬁ‘ﬂ‘ﬂﬁﬂz%—ﬁ?m ry B, BAER—HLEE ry B e

It 5% .

EUEIRATATIABEE TR r, BAR ry FATHIPRE .

WRBRFIBER, BATHE. BNMHEE—AEINF, RE
hFRITET R
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Solution

EREMR 2 BR, y B e WIE—DILF, 2 B y IE—D
ILF. BARANTTLUBTIRE - 4G - FIEFRHRE = BLF,
8 e Z Pl B
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Solution

Solution

FIR, B2, MTHERIERTR ¢ t 5 foft] BAXTF
XER, HAMNY ¢ RARREL.
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Solution

FIR, B2, MTHERIERTR ¢ t 5 foft] BAXTF
XER, HAMNY ¢ RARREL.

ERBBMTUBIMERST ¢ § » WLFEERLRS
AEREELTFREAKRANERBTEAER T ZEE o
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Solution

FIR, B2, MTHERIERTR ¢ t 5 foft] BAXTF
XER, HAMNY ¢ RARREL.

ERBBMTUBIMERST ¢ § » WLFEERLRS
AERHEELTFREAKRAERBTEAR T ZRE o

E L EATTAT LA RS 7E 4450 3 xR LL S SE AT find. FEHD
SERHMERIT XA —E R R
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Solution

FIR, B2, MTHERIERTR ¢ t 5 foft] BAXTF
XER, HAMNY ¢ RARREL.

ERBBMTUBIMERST ¢ § » WLFEERLRS
AERHEELTFREAKRAERBTEAR T ZRE o

E L EATTAT LA RS 7E 4450 3 xR LL S SE AT find. FEHD
SERHMERIT XA —E R &M

LR MNEERRB AN FRR SR . BT HE—1 =5
EZHIT n RBRE, FURERY (AIERERE) ERA

n? 4+ n,
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Statements

Statements

BRE—RMPUF T ARSR DFS 7, SRXRR.
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Statements

Statements

BE—RRPUBN 2 ARSI DFS F, ERXER.
1<n<1000, > n?<2x108
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Statements

Statements

B[E—RHPUSN S HESR DFS FF, EFRXFH.
1<n<1000, > n?<2x108
Solved by 135 teams. Submissions: 323. (Onsite + UCup)
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Solution

Solution

Lemma |

DFS I$¢%E—4\I§\—E%u+%:'ﬁ-ll\\ ®
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Solution

Solution

Lemma |

DFS I$¢%E—/I\I§\—E%u+%:'ﬁ-ll\\ ®

DFS FHE-NE—ES5E—1R"EZEBES-
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Solution

Solution

Lemma |

DFS I$¢%E—4\I§\—E%u+¥:'ﬁ-ll\\ ®

DFS FHE-NE—ES5E—1R"EZEBES-

FREANNERIMBRAF T = BIA
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Solution

Solution

Lemma |

DFS I$¢%E—4\I§\—E%u+¥:'ﬁ-ll\\ ®

Lemma Il

DFS FHRE-IR—ESFE— 1T A EEAEWB.

FRENAEHI MR F5 = BIFT .
Fun fact: DFS Order & EC-Final 2021 gy8&, DFS Order 2
£ Jinan Regional 2022 #J&&.
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Statements

Statements

#p— 012 & s, FHEFXEM 1% 3, FXEEEEERRE
TR AN B HEE T ERRT S
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Statements

Statements

HEEP—~ 012 & s, ZFEXEM 148 3, X EHERETRR
TR HESBEE TR MR T &
Solved by 11 teams. Submissions: 27. (Onsite + UCup)
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Solution

Solution

WE=ABEHL TS 5ERE Mo, My, Mo,
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Solution

Solution

HE= VLR FEFE Mo, My, Mo,
FFEAN (, R imod2=0, WM& A; =M, FN
A= Mt
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Solution

Solution

MHE = BEVL AT EERE Mo, My, Mo,

HFEAN i, R imod2=0, ME 4; =M, FN
A= Mt

— MR EFGEE = [, 4i = 1.

Qingyu
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Solution

Solution

WE = BEVL RIS Mo, My, Ma.

FFEN i, R imod2=0, ME A; =M, &N
A= Mt

— MREFTUEE = [[;-, 4i= 1.

AT LLE R EE R 4EfR X B A0 1 4K 3 5 X B 4B kiR, HtE]
EZE O(nlogn - k).
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Solution

Solution

Instead, you should consider the following two matrices.

(6 1)e( 1)

To prove that they form a free group you can use the ping-pong lemma. For a worked, and very

readable, proof using (essentially) this method, see John Meier's book Graphs, Groups and Trees,

Section 3.1.3. The idea is to consider how these matrices and their inverses act on a coordinate

(a, b), and then extend this to regions. Finally, one supposes that a non-empty, reduced word w is
. trivial and applies this to a region X, but it is seen that this yields a different region, wX # X, sow

cannot be trivial.

FRawaw+b5 als—bat?

Qingy

CCPC Final 2 torial



Solution

Solution

Instead, you should consider the following two matrices.

(6 1)e( 1)

To prove that they form a free group you can use the ping-pong lemma. For a worked, and very

readable, proof using (essentially) this method, see John Meier's book Graphs, Groups and Trees,

Section 3.1.3. The idea is to consider how these matrices and their inverses act on a coordinate

(a, b), and then extend this to regions. Finally, one supposes that a non-empty, reduced word w is
. trivial and applies this to a region X, but it is seen that this yields a different region, wX # X, sow

cannot be trivial.

FRawaw+b5 als—bat?
02021210202121

Qingy
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Solution

Solution

Instead, you should consider the following two matrices.

(6 1)e( 1)

To prove that they form a free group you can use the ping-pong lemma. For a worked, and very

readable, proof using (essentially) this method, see John Meier's book Graphs, Groups and Trees,

Section 3.1.3. The idea is to consider how these matrices and their inverses act on a coordinate

(a, b), and then extend this to regions. Finally, one supposes that a non-empty, reduced word w is
. trivial and applies this to a region X, but it is seen that this yields a different region, wX # X, sow

cannot be trivial.

FRawaw+b5 als—bat?

02021210202121

Fun fact: Flower’s Land & Petrozavodsk Summer 2022:
Qingyu, flower and their friends’ Contest HJER.
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Statements

Statements

BE—NEE c.p.” WE, HAESOFHRALLBINR 7 1
SR c 3 p EEMM c*'pc!

Qingyu

CCPC Final 2022 Tutorial



Statements

Statements

BE—NER c.p,? HE, AFSHOFRANELE 7 EH
SH c 5 p EEFM c*'pc’
Solved by 185 teams. Submissions: 277. (Onsite + UCup)
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Solution

Solution

ZIEHE p AR |, —HHEESAEESHNE p T
# dy d, FRRED min(| %], ).
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Solution

Solution

ZIEHE p MALE |, —HHEESEEEZOME p
# dy d, FRRED min(| %], ).
EHEIEZE A O(nlogn).
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Solution

Solution

B p WIE |, —HHRESREESONE ) 0T
# di. ., FEREDA min(| 4] d).

RHEIEZE S O(nlogn).

AT d 4. RHE O(n), BRLE.
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Statements

Statements

FLAENES, Q2EIHEE Alice 1 Bob B2, Alice
#FTILIEIZ Z Bob.
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Statements

Statements

ERTEWES, EREIMER Alice $1 Bob RIS, Alice
HRAT LB IR B Bob.
Solved by 175 teams. Submissions: 386. (Onsite + UCup)
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Solutions

Solutions

%% B WM ESH.
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Solutions

Solutions

EE B B RESH.
BEFEERN SR .+ 1, FHENDNE (L) EEBEXTF 2,
MBLXMHARE B —EASLHE. BAXHER R M i+1 7% %J_
THIMEAREL. REUL—FE A WNERE |, §—X AR5
E i, i+ 1 FF0 B LA E S A HE4BEI S RIF, B KIZEmAT -
% A, tﬂ%xﬁ&**ﬁ”ﬂ,ﬁ 0,1+ 1 1I]H’J$LJ:EE%%‘I3
E’JHF‘J%@IJJ—”:EI]T
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Solutions

Solutions

EE B B RESH.
BEFEERN SR .+ 1, FHENDNE (L) EEBEXTF 2,
MLXMHFRE B —EAZLMK. BAXHER M i+1 % %J_

THIMEAREL. REUL—FE A WNERE |, §—X AR5
E i, i+ 1 FF0 B LA E S A HE4BEI S RIF, B KIZEmAT -

% A, tﬂ%xﬁ&**ﬁ”ﬂ,ﬁ 0,1+ 1 1I]H’J$LJ:EE%%‘I3
E’JHF‘J?@IJJ—”:EI]T

ELENEH T —MAREGENRESEHY: AR
(i,+1) Wi EBEE/NFET 2, FIBT—TEIF .

Qingyu
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Statements

Statements

B—NFHENAEARFHEEH—K DAG, — P H v @
H—TR v ERHBENY v RROFTLUEIHE v BE—1TE
mE—1TFRRREE.

8% DAG, ERHFHRFR/IIES.

Qingyu
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Statements

Statements

B— 1 FHENFEARFHREL K DAG, —1 = u @
F—NR v EBHANY « KRREBFTUEDE v WE—ITEF
RE—NFFMEREE.

BE DAG, ERHFHFR/IRIES.

Solved by 4 teams. Submissions: 15. (Onsite + UCup)

Qingyu
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Solutions

Solutions

ATHE TXARAXS "= # "mRRESE". 5
"REKE" RT BT RARMEHRKE"
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Solutions

Solutions

ATHE TXARAXS "= # "mRRESE". 5
"REKE" RT BT RARMENRE"

B ANEA PR —ERRENFH, EREBIMAA%
MNFHELXEXSH, TERINEBARERSE—FHF.
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Solutions

Solutions

ATHE TXARAXS "= # "mRRESE". 5
"REKE" RT BT RARMENRE"
B ANEA PR —ERRENFH, EREBIMAA%

MNFHELXEXSH, TERNEBAXERSE—NFHF.
ARiE, TUBEXEREHEESTANKE, SEFESM
KE (RERME—HER 0 BS).

Qingyu
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Solutions

Solutions

ATHE TXARAXS "= # "mRRESE". 5
"REKE" RT BT RARMENRE"
B ANEA PR —ERRENFH, EREBIMAA%

MNFHELXEXSH, TERNEBAXERSE—NFHF.
ARiE, TUBEXEREHEESTANKE, SEFESM
KE (RERME—HER 0 BS).

B RN, TR STRAKRNERILRE—R.

Qingyu

CCPC Final 2022 Tutorial



Solutions

Solutions

ATHE TXARAXS "= # "mRRESE". 5
"REKE" RT BT RARMENRE"

B ANEA PR —ERRENFH, EREBIMAA%
MNFHELXEXSH, TERNEBAXERSE—NFHF.

ARiE, TUBEXEREHEESTANKE, SEFESM
KE (RERME—HER 0 BS).

B EREY, TR SMRRAKRNERILRE—R.

i, FTFEIR v FE—TE S(u), EREXRE
REWE—ER S(u) HE rev(S(u). XE rev(s) RE s Bk
JRRYE .
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Solutions

Solutions

TERAPHIER— T iX 4R .
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Solutions

Solutions

TER AR —TiX AL

BIRRANEES R 2, FARKRT S(v) ZEERZER
. 1% L(s) R s FREEREME, R(s) KT s FEFLRF
BlR .
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Solutions

Solutions

TER AR —TiX AL

BIRRANEES R 2, FARKRT S(v) ZEERZER
. 1% L(s) R s FREEREME, R(s) KT s FEFLRF
BlR .

% G(u) &R u INRER-
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Solutions

Solutions

TER AR —TiX AL

BIRRANEES R 2, FARKRT S(v) ZEERZER
. 1% L(s) R s FREEREME, R(s) KT s FEFLRF
BlR .

% G(u) &R u INRER-

—BRT, = |G(u)| HizA 2, BEMBAITANRBRET
— RIS

Qingyu
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Solutions

Solutions

RS M—ERFE LR EFRRIFFHRERL.

d
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Solutions

Solutions

RS —ERFE LR EFRRIFFREIRL.

R [G(u)l =1, BB L(S(u) = R(S(u)), R S(u)
HE—MFMFER, ROTATLSRHZMER. MXERAE—ZK
. F—ERHAR—EHRE—EA.

Qingyu
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Solutions

Solutions

RS —ERFE LR EFRRIFFREIRL.

R [G(u)l =1, BB L(S(u)) = R(S(u)), R S(u)
HE—MFFER, BATATLUK HXFFAF. FRXE L AE—%
Ao F—ERHAR—EHRE XA

MR G(u) = {or, w}, B G(u) = G(w), W S(u) —&E
EHAMHARFAZERER. RINTLUKHIAHFF, BR
BT RERNE v MRREEX X AMFHFR.

Qingyu

CCPC Final 2022 Tutorial



Solutions

Solutions

SRS T— AR E EiR M FRBIFEFR B R

MR |G(u)| =1, #B L(S(u)) = R(S(u)), WEZE S(u)
SE—MERFEE, BITRCKHXFHFR. RXESAE L
B, F—HEAWNE—TEHEE KA.

MR G(u) = {vi, w}, B G(un) = G(v), B S(u) —7F
xEEEﬂﬂ‘F;Fﬂ%ﬁ: B538. RMNTMCKHXWmHFR, ER

BEEIE v MR R T ER XA MHF A .

iZ?’é)f—iﬁ%E"]%Eﬁ?% S(u) 5 flip(S(u)), XB flip(s) F
IR s FHEMER. TR R [S(v)| AFE. Ba
rev(S(u)) # flip(S(u)).

Qingyu
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Solutions

Solutions

RS —ERFE LR EFRRIFFREIRL.

R [G(u)l =1, BB L(S(u)) = R(S(u)), R S(u)
HE—MFFER, BATATLUK HXFFAF. FRXE L AE—%
Ao F—ERHAR—EHRE XA

MR G(u) = {or, w}, B G(u) = G(w), W S(u) —&E
RHAMARFAZEEEN. RINTLKHXAHFR, ER
B REENE v MR REEX S XAMFFRY.

XERRRAIBRIZE 5(u) B flip(S(u)), XB flip(s) F
TR s FRAAFER. 2 MR [S(u)| AFH, B4

rev(S(u)) 7 flip(S(u)).
MXERAF LR FoXRPAR—EHREZ LA

Qingyu
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Solutions

Solutions

RS —ERFE LR EFRRIFFREIRL.

R [G(u)l =1, BB L(S(u)) = R(S(u)), R S(u)
HE—MFFER, BATATLUK HXFFAF. FRXE L AE—%
Ao F—ERHAR—EHRE XA

MR G(u) = {or, w}, B G(u) = G(w), W S(u) —&E
RHAMARFAZEEEN. RINTLKHXAHFR, ER
B REENE v MR REEX S XAMFFRY.

XERRRAIBRIZE 5(u) B flip(S(u)), XB flip(s) F
TR s FRAAFER. 2 MR [S(u)| AFH, B4

rev(S(u)) 7 flip(S(u)).
MXERAAB LS. F_XAMAR—EBRE LR
Al IPAARNFHRE XS, KEA2HEES
-

Qingyu
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Solutions

Solutions

MERHEAFZHES, XEERRHEA S(uv) I
rev(S(u)) IR

Qingyu
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Solutions

Solutions

MERHNRAE=ER, XEIRRBEA S(u) 5
rev(S(u)) IR

WMFE=FER, FELEP S(u) HEE, EELP v ANRSD
ART S(u) E’Jﬂﬂﬂﬁ\%ﬂﬁ i, MED ve Gu), B
NEEHEPUTEANER:

Qingyu
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Solutions

Solutions

MERMEAE=ZERR, XEARRWEA S(u) T
rev(S(u)) IR

WFEZRE, FEHP S(v) MR, TELP v KARS
AMRERT S(u) E’Jﬂﬂﬂﬁ\%ﬂﬁ X, NEDN ve Glu), &
MNEELEPUTEANER:

[S(v) B rev(S(v))] RRT [L(w) 3 R(w) 1.

Qingyu
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Solutions

Solutions

HF—NE=ZHKE u, & G(u) = v1, 120

Qingyu




Solutions

Solutions

HF—PE=FS v, & G(u) = vy, 120
R 1 WR v, v %‘K;er% Ea, BAFTET G(u)
mGw) HAEREHS v« IEER.

Qingyu
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Solutions

Solutions

HF—NEZHKE u, % Glu) = v, v,

ES 1 3R v, w WAREZLKS, BAFTREE G(v)
fnG(n) MAESEHS « HER.

B2 /W, v, v —ERBE—TREZLE, BRIEH v,
ML v BE=ES, L(S(w)) A R(S(w)) —EWRE—1T=ER
PACER S(v1) FIREH.

Qingyu
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Solutions

Solutions

TWF—PE=EE u, ® G(u) = v, v

HR 1 R v, v BIARREZEK A, ATFLLEFE G(un)
MG BAEEEHS « ER

15 2: BW, v, v —EBRE —/l\ KA, ﬂ%usdJ v,
ML v BE=ES, L(S(w)) A R(S(w)) —ERE—1T=
KUEE S(v) FRES.

R [S(w)| >3, BA L(w) A R(w) —ERE—ITXE
B, » RXEHMRXFER 2 MERX, TR o MR
B, 2UARTER.

Qingyu
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Solutions

Solutions

HF—NEZHKE u, % Glu) = v, v,

ES 1 3R v, w WAREZLKS, BAFTREE G(v)
fnG(n) MAESEHS « HER.

B2 /W, v, v —ERBE—TREZLE, BRIEH v,
ML v BE=ES, L(S(w)) A R(S(w)) —EWRE—1T=ER
PACER S(v1) FIREH.

R [S(w)| >3, BA L(w) A R(w) —ERE—ITXE
£, v XGHRXMER 2 BEX, TIALER » LR
£, BIMTEEN.

MR |S(w)| =3, BEEP » KEPE, BHEERIE.

Qingyu
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Solutions

Solutions

HF—NEZHKE u, % Glu) = v, v,

ES 1 3R v, w WAREZLKS, BAFTREE G(v)
fnG(n) MAESEHS « HER.

B2 /W, v, v —ERBE—TREZLE, BRIEH v,
ML v BE=ES, L(S(w)) A R(S(w)) —EWRE—1T=ER
PACER S(v1) FIREH.

R [S(w)| >3, BA L(w) A R(w) —ERE—ITXE
£, v XGHRXMER 2 BEX, TIALER » LR
£, BIMTEEN.

MR |S(w)| =3, BEEP » KEPE, BHEERIE.

XS B4R O(n) MESERIT.

Qingyu

CCPC Final 2022 Tutorial



Solutions

Solutions

HF—NEZHKE u, % Glu) = v, v,

ES 1 3R v, w WAREZLKS, BAFTREE G(v)
fnG(n) MAESEHS « HER.

B2 /W, v, v —ERBE—TREZLE, BRIEH v,
ML v BE=ES, L(S(w)) A R(S(w)) —EWRE—1T=ER
PACER S(v1) FIREH.

R [S(w)| >3, BA L(w) A R(w) —ERE—ITXE
£, v XGHRXMER 2 BEX, TIALER » LR
£, BIMTEEN.

MR |S(w) =3, EFEHP » KRPE, BHEEAIF.

XS B4R O(n) MESERIT.

REATUSESHAEMTENERL S3ENFREFES
FHERN, MANSAERT. RERE O(n).

Qingyu
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Statements

Statements

B/A5E, MNIRETFNTE, ERETFERRKERE
g3 I BEXRMZASD, RESME 3 FIHERITE.

Qingyu
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Statements

Statements

B/A5E, MNIRETFNTE, ERETFERRKERE
g3 I BEXRAMNASD, RESME 3 HIHERITE.

ny,me <10, m <2 x 10°

Qingyu

CCPC Final 2022 Tutorial



Statements

Statements

B ZHE, MNERETINTFE, FES1MTFERKEARE
i 3 mHE, EXRMLAED, RERIME 3 BERHITE.

ny,me <10, m <2 x 10°

Solved by 18 teams. Submissions: 95. (Onsite + UCup)

Qingyu
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Solution

Solution

BEAZEMILIARD, TFRAEEXT | HFHEE —E
BEIRRLE T MCEDD 2 S 3 RIS,

Qingyu
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Solution

Solution

BEAZEMILIARD, TFRAEEXT | HFHEE —E
BEIRRET I RER 2 5iE 3 RIsE.

i s, AER— S RREFED 2 iR, &
BREZHSFIEORRE, BATUZER/NERR. 812
Ex HRICERZREHS | B8, EP—KERAH -M (—
TRBINEEIT), MA—ESMTE XA/

Qingyu
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Solution

Solution

#Tk, RNFE2 ERRED, B2 ERSENT—5%
B 3 BIgE, FrAXFRIT— mﬁ &MTU%—Alm%m

Qingyu
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Solution

Solution

#Tk, RNFE2 ERRED, BN 2 EREMNT—FK
B2 3 Mtk FRAMFRIT—&E, HATATLSL—1 1 HEA.

EATER&N, FIUSREERE —M Wih, RERED
£ 1 RA.

Qingyu
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Solution

Solution

EEERERLNEARMER @Y.
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Solution

Solution

EEFERAELNEARMERSEBRE.
EREE R KERTRERE —2M, —M + 1, FiAER S
REREZEERZE, EﬁDWC%EﬁMTkmﬁﬁgﬁﬁF%T

Qingyu
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Solution

Solution

HEFRELNEBARMEESBE.
FEEME RN KERTEER 2M, M + 1, FRIATERTE

REREZEEZRE, A Dinic EERNRARE LS KB,
REEHRE O(myn).

Qingyu
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Solution

Solution

HEERAE NS RARMEZESERN.

FEEME RN KERTEER 2M, M + 1, FRIATERTE
REEEEZE, EﬁDWC%Eﬁmﬁiﬁﬁﬁgﬁﬁfﬁﬁo

RHEE#HRE O(myn).

BENBEHFEE—LEAETEARNERA X SEBENT
EFREZNBE LRI,

Qingyu
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Statements

Statements

—N B, BRRESERKA 0/1 BOR 1.
¢ xifiE, gxRigE—1REH kORIERRIRILANFA.

Qingyu

CCPC Final 2022 Tutorial



Statements

Statements

—N B, BRMESIERKR 0/1 BRl 1.
q X, xR — N KE EOIRIERRIRILNFR.
n,q <5 X 105

Qingyu
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Statements

Statements

— 1, BXRIESHERKH 0/1 BR 1.

q Xifjia], i — P XEM b ORBIERRRILAFH.
n,q <5 X 10°

Solved by 7 teams. Submissions: 26. (Onsite + UCup)

Qingyu
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Solutions

Solutions

EBBIX ) FRE B HEITRIERI X R

Qingyu
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Solutions

Solutions

BRI )0 FE B EITRIERI R TR
KR ERE—ATREMIIRAYSE — G, HEATS R R B TIRIE
HIRHR, ZskRiZMEREY | (L E T HE A2 MRR

Qingyu
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Solutions

Solutions

BRI )0 FE B EITRIERI R TR

KR ERE—ATREMIIRAYSE — G, HEATS R R B TIRIE
HIRHME, ASRRZMIBRAY | LB AT RE RS MIER

PR BT n KIRIERIRR, X TR ERELEFLRIR
HHVRIE BRTRYEGIRIZEI THRE, #IaRtA &

Qingyu
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Solutions

Solutions

BRI )0 FE B EITRIERI R TR

KR ERE—ATREMIIRAYSE — G, HEATS R R B TIRIE
HIRHME, ASRRZMIBRAY | LB AT RE RS MIER

PR BT n KIRIERIRR, X TR ERELEFLRIR
HHVRIE BRTRYEGIRIZEI THRE, #IaRTA |

LN EBRIE—IR L EUNIZAE AT E LK
HERERRERNET, MERB—L TMNAEGREIZMiEE
=ERB—L
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Solutions

Solutions

BRI )0 FE B EITRIERI R TR

KR ERE—ATREMIIRAYSE — G, HEATS R R B TIRIE
HIRHME, ASRRZMIBRAY | LB AT RE RS MIER

PR BT n KIRIERIRR, X TR ERELEFLRIR
HHVRIE BRTRYEGIRIZEI THRE, #IaRTA |

LN EBRIE—IR L EUNIZAE AT E LK
HERERRERNET, MERB—L TMNAEGREIZMiEE
=ERB—L

Qingyu
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Solutions

Solutions

ERIRS BTN, RINFENSEFRS, FFTIRR
SREFLELR, &£ RHPREE RN AT

Qingyu
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Solutions

Solutions

ERIRS BTN, RINFENSEFRS, FFTIRR
SREFLELR, £ RHPREE RN AT

BRFEFIIR L EFF LERNE SRR TR HPRIEILD
YHERMNZMRAIRHE, FENIRS AT —EENBBE— T8
MR EIRERRSHEMIRF AR ENE, HFEERLRRE
Gl 1)
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Solutions

Solutions

ERIRS BTN, RINFENSEFRS, FFTIRR
SREFLELR, £ RHPREE RN AT

BRFEFIIR L EFF LERNE SRR TR HPRIEILD
YHERMNZMRAIRHE, FENIRS AT —EENBBE— T8
MR EIRERRSHEMIRF AR ENE, HFEERLRRE
Gl 1)

MRERERAFTEER r FIERTHIRTIKAT 2 BIAR SR
EYEAPR [ HETEIRIARS BIR]

Qingyu
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Statements

Statements

BEZNEGREH X, Y, K, RAT#TIN—. B—. S5
— AT b BAESER, [ X TR Y BR/IMEEXREL
X, Y, K <108

Qingyu

CCPC Final 2022 Tutorial



Statements

Statements

HE=NEGEBY XV, K, RAETIH—. B—. 5
— ATk RAEG R, B X TR Y WR/IMRERE

X, Y, K<10®

Solved by 149 teams. Submissions: 561. (Onsite + UCup)

Qingyu
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Solutions

Solutions

BIR—M Bz, ZFI—, Bl—, xor =PRI K BI#L,
B3R y HISNFE-

Qingyu
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Solutions

Solutions

BIR—M Bz, ZFI—, Bl—, xor =PRI K BI#L,
B3R y BISNFE

EERIE m BR 27 > K, A4 xor REEMEZ#HFE
m L. FrABRrERERER [i/27] 54,

Qingyu
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Solutions

Solutions

BIR—M Bz, ZFI—, Bl—, xor =PRI K BI#L,
BEERL y RIS EL.

EERIE m BR 27 > K, A4 xor REEMEZ#HFE
m L. FrABRrERERER [i/27] 24,

PFRE—ARMAIE, WRER, FEO0H, MR xor [l
g K SEFEETEL L, FEL1S, BUREERY.

Qingyu
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Solutions

Solutions

BIR—M Bz, ZFI—, Bl—, xor =PRI K BI#L,
BEERL y RIS EL.

EERIE m BR 27 > K, A4 xor REEMEZ#HFE
m L. FrABRrERERER [i/27] 24,

XMFRE—HNWNE, MRER, FEO0H, WR xor [
g K SEETEL L, FELS, BURERY.

MFAREZENEY, —ERKIEBREER m 11, RE
m—2T—4H, —E2RHEAMILE.

Qingyu
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Solutions

Solutions

BIR—M Bz, ZFI—, Bl—, xor =PRI K BI#L,
BEERL y RIS EL.

EERIE m BR 27 > K, A4 xor REEMEZ#HFE
m L. FrABRrERERER [i/27] 24,

XMFRE—HNWNE, MRER, FEO0H, WR xor [
g K REEFED L, FE LS, BNEERS.

MFAREZENEY, —ERKIEBREER m 11, RE
m—2T—4H, —EIRHEAILE.

MFEMHE, MR K=2"-1, PLEE 2, FUEE
35,

Qingyu
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Statements

Statements

BE— 21T n FIKEA o. BRRFTLLEERS, B
MR KEHITRR. BREREN—MREREE S —MRTE-

Qingyu
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Statements

Statements

BE— 21T n JIBEA oo FRFETLUEERS], 1EFH
FWBRKREHITRHE . BIEEREEN—MRERIEE S —MRE.
Solved by 1 team. Submissions: 16. (Onsite + UCup)

Qingyu

CCPC Final 2022 Tutorial



Solutions

Solutions

BRRANE a1, 7 0o FRAMWBEE, X b hPHTRME
HIIRAE .

Qingyu
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Solutions

Solutions

BRRANE a1, 7 0o FRAMWBEE, X b hPHTRME
HIIRAE .

FTRGERR, BHTSEXFRIRER o b fAE, AENEREHIT
—E T HEFIRIERTAY o, b tHAEE.

Qingyu
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Solutions

Solutions

BHRERIME o 1 o, PEAHFES, 3 b LiHITEHE
RIIRIE .

ATLGIERE, #1TSEXHERRIEE o b 1R, ABHAVDEEFHIT
— LT IREIFIRIERTRY o, b HAEE

Bk, HATRTRUMER min(ai,s, a2) 58 & INIIFRL max
F k. X—SATA AR

Qingyu

CCPC Final 2022 Tutorial



Solutions

Solutions

" BRRANE a1, 7 0o FRAMWBEE, X b hPHTRME
T#RAE.

FTRGERR, BHTSEXFRIRER o b fAE, AENEREHIT
—EE T HEFIRIERTAY o, b tHAEE.

B, HATATLUER minayq, az0) 5Bk MEIXFRL max
8 kbR, X—PH AT AT

A (6] AR T A AL T B S — R min S EIXS R 4R
%,

Qingyu
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Solutions

Solutions

PBLRBXLEMER, LRMAE—LEATHERIER
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Solutions

Solutions

MLRBXEMNER, iERNHE—LBATHENIER
Q@ BT min REBEAT/N, & o B min /N F b B min N TTHE

Qingyu
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Solutions

Solutions

MLRBXEMNER, iERNHE—LBATHENIER
Q@ HTF min RLBEFEAT/N, Z& o B min /hF b B min Dllli':ﬁ’i:
Q MEAHAMMAME min %, BAERN, BRALH.

Qingyu
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Solutions

Solutions

MARBXENER, iERMNHE—LEARATENER

Q@ HF min RLBPT /N, F o B min /N F b BY min Dllli':ﬁ’i:

Q MEFHHAIMNAIE min 8%, BALERM, BALHE,

Q MREFHHAIFALLE min ZERM, 12 a A m, bWIA m/,
MR m =m—1, FERFEPEYR » FREEEEKX
& (m',m) NEZAMLE o 5 0 B min 3%, BLTKRE.

Qingyu
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Solutions

Solutions

BLRBREMNER, BRMNFE—LBATEAERL:
QO BHF min RLBBAT/N, & o B min /NF b B min N TkE;
Q MEABAXMMAE min %, BAERN, BRAELE.
Q WMRMEAXLALE min Z£RM, 12 a WA m, bEIA m/,

WRm =m—1, FEFFEFEDR » FREEEAEK
8 (m',m) HEIZAE o 5 b B min 3%, PBAKLHE-

ETRENSOEHY ' SNE m, BEERIAEE
Bh R m PR SR IAGE, ATLVAMRIE R ZIR(E R E—EEIT

= Be
EFMHBAMNMAER min TE£EE. BRIEXEA 4n, AL
Qingyu

CCPC Final 2022 Tutorial



Statements

Statements

ME—1EE +1 MIRERE, % 2 /() =k k>0,

Qingyu
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Statements

Statements

MiE—EE 1 BREEE, % >, /()= k>0,
Solved by 80 teams. Submissions: 459. (Onsite + UCup)

Qingyu
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Solution

Solution

BRENTRNEEFESHSD I 4 f(0) HEER 1.

Qingyu
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Solution

Solution

BHASEMTRNBEESHS 25 4 f() WEER 1.
Euéﬁﬁﬁﬁﬁﬂﬁ%ﬁﬁ’]ﬂﬂﬁ%ﬁm LHERANHE vV AT
%ﬁiﬁﬁﬂﬂﬁﬂ’]ﬂﬂi T TR R BT E R TEZ MR

Qingyu
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Solution

Solution

BRENTRNEEFESHES 2 4 () RBER 1.

R RS TR BUERTRE . HRIEE o AT
SHMBUERMRE, R THSENERHTEEMIN.

& n > 200 WIRHE, HATTLUES i A THRHSHE
1, AFFTHEEHMENSANE. ATFERSHHER, 7
A&l

Qingyu
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Solution

Solution

BRENTRNEEFESHES 2 4 () RBER 1.

R RS TR BUERTRE . HRIEE o AT
SHMBUERMRE, R THSENERHTEEMIN.

& n > 200 WIRHE, HATTLUES i A THRHSHE
1, AFFTHEEHMENSANE. ATFERSHHER, 7
A&l

& n <200 BRI, WRES Vn UTHEREHE 1, 7
BESE 1 ANEHEE —%, XANEMERTLUE BRI EE
R EITNERE, FEHERER.

Qingyu
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Solution

Solution

BRENTRNEEFESHES 2 4 () RBER 1.

R RS TR BUERTRE . HRIEE o AT
SHMBUERMRE, R THSENERHTEEMIN.

& n > 200 WIRHE, HATTLUES i A THRHSHE
1, AFFTHEEHMENSANE. ATFERSHHER, 7
A&l

& n <200 BRI, WRES Vn UTHEREHE 1, 7
BESE 1 ANEHEE —%, XANEMERTLUE BRI EE
R EITNERE, FEHERER.

AEMGE—ERAEERHS, HEMNEHIIAZHEZEN
ik, EEREELA—EBA.

Qingyu

CCPC Final 2022 Tutorial



Statements

Statements

B{—IRERX, EBUORERHTIEE, BREERNE

sk

Qingyu

CCPC Final 2



Statements

Statements

B—ANFRiEX, BEVBRERHITEE, ARBERNEH
B,
n<2x10°

Qingyu

CCPC Final 2



Statements

Statements

B{—IRERX, EBUORERHTIEE, BREERNE

sk

n<2x10°
Solved by 19 teams. Submissions: 53. (Onsite + UCup)
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Solution

Solution

%ﬁgﬁ/l\@ﬂi XT*‘%E’J g 8 —A%l ao; AEEEENSG

Qingyu
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Solution

Solution

EEBIMUEENERNTH. — 1M o REEEENSG
i, #EEEFRRSHRE FS2ER.

BENE, AFEXE (- | ZAEEFRERNERSR/)
(EEIEIE

Qingyu

CCPC Final 2022 Tutorial



Solution

Solution

%@ﬁ¢ﬂ%ﬁﬂ%¥mﬁﬁwﬂﬁﬁmﬂﬁﬁﬁﬁmﬁ
—B(Jl.g /\HEE;QIEE T — 1 Zﬁil_ ~§ﬁﬁ'?ﬁ—ﬁﬁﬁ)=*§§a§/]\
(ELIET S
%ﬁﬂ“ﬁ?muﬁmp1m ok (pe=1—1), A
zszl zpll 1pk11

Qingyu
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Solution

Solution

%Jﬁﬁ’l‘ﬂ%fﬁ'ﬂ%ﬁﬂ@ﬁﬁiﬁo —’1‘%& o; ABEEENA

1@1—]‘_5()1.? /\'ﬁg*li T — 1 Zﬁﬁiﬁﬁﬁ'?&—ﬁﬁﬁ):fﬁnzd\
(LIS

%Jﬁﬂ”“f—’f?ﬁ’luﬁm prp2,c ok (pr=1—1), ABAHER
zj]z 1° z—pl 1 1—k1 1°

FIAEMIBEHEPRIREKA sgn;/(1 — 75— 1), KRBPIEPH
mEkH 1, BEREABEF oo

Qingyu
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Solution

Solution

RINBEWHE o+ 27, G5 [ (g +i =5 — 1)

Qingyu
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Solution

Solution

BMNBEWE o + 21, 605 TS (sgny+i—j— 1)
BETRERMAGAIANFERIE. F—LHETUE

%M

Qingyu
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Solution

Solution

BMNBEWE o + 21, 605 TS (sgny+i—j— 1)
BETREEBMARMZINRIEXNITE. F—LAFETRE
X
o FEEIRE—E 18- 2mER, §—IHH 1 IHE 119
1B . BTLLRTL B Method of Four Russians B753%, & B
5B, HEMAEBEE—BERFRETEE. ATE
O(n?/B+ 72P) MERENMER, EE—LIEMEAYSSH.

Qingyu
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Solution

Solution

BMNBEWE o + 21, 605 TS (sgny+i—j— 1)
BETREEBMARMZINRIEXNITE. F—LAFETRE
XA
o HEER—F 152 MER S—WEHE | 5E 11
1B . BTLLRTL B Method of Four Russians B753%, & B
5B, HEMAEBEE—BERFRETEE. ATE
O(n?/B+ 72P) MERENMER, EE—LIEMEAYSSH.
°id ¢j=j+1—sgn;. EFRAIAEM [[(7 — ¢j). ATRAIFXA
NFMEHxTEr, FHEIZHaEF 0 WEEXIEA 0, FAl
FBEMTRK Y In(i — ¢), AIMERSRBR. HEERE
O(nIREBEIITEL + nlog n).,

Qingyu
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Solution

Solution

B¢ =j+1—sgn;, BIBMATLNEREXREXT i R1E, KB
FL—IME2TR (2 — ).

Qingyu
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Solution

Solution

B ¢ =j+1—sgn;. EREATAERESRES i KE, RE
FLE—1TETK (2 ).
ERE P(i) = P(x) (mod z—i) = [z"]z" P(1/z)/(1/z — ).

Qingyu
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Solution

Solution

B¢ =j+1—sgnj. EBAIAFERERES i KB, RF
FeL—MEmMK (z— ).

23| P(0) = P(z) (mod z—1) = [z"]2"P(1/x)/(1/x—1).

FLRREENFEHNXER, HAKHE—TRRE—1T5
XFFTUA—NAEEIFN, ATLLASE FFT @R, HESERER

Qingyu

CCPC Final 2022 Tutorial
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