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Problem A
Allen Communication

Masterclass

ABTop: Muxaun [1BopKuH
Ycnosue: Muxaun [BOpPKUH
TecTtbl: Muxann [1BOpKUH




PopmynupoBKa 3agaun

e [locTpouTb BhIpaXxeHue

BepHoe B yka3aHHbIX CUcTeMax
CUYNCIEHUSA

HeBepHoe B yKa3aHHbIX cucTtemax
cyncneHus
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Yucna

e [IBon4yHas cucrtema cHUcneHus

Lindppbi O n 1
e Yucna

0,1, 10
e YTO N3 3TOro MOXXHO NOCTPOUTL?
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e Cucrema cuymcneHunsa
OcHoBaHue k
[leTekTop

10-1—1—-—1=0
K BbIUUTAHUU
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KomOuHauua netekropoB

(10-1—1—-—1) X
(1 BBIYUTAHUU

x(10-1-1—--—-1) %X ---X
(, BBIYUTAHUU

x(10-1—1—--—1)=0
(;; BBIYUTAHHUU
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Problem B
Bug?2

ABTop:. Makcum bysganos
Ycnosue: Makcum bysganos
Tectbl: Makcum bysganos




PopmynupoBKa 3agaun
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To4yku B nopsaake ooxona
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['pach nepexonoB

1 6 1 2 5 4 3 4 3 2
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TOYKU NO pacCTOAHUIO
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CoKpalleHHble nepexoabl
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MHorokpatHbin obxon
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O4yeHb MHOroKpaTHbIN 0b6xon

e PewleHnne 3a O(n?)

-2 S R BfHE AR -
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CxaTue nyten

o C-A
e B-A c npumeHeHnem C-A
o A-D

leopruin KopHees ACM ICPC NEERC Northern Subregion / Pastop 3agau



Problem C
Commuting Functions

ABTOp: Muxann [1BOpKUH
Ycnosue: Ovutpun LLTykeHOepr
TecTbl: ['eoprnmn KopHees




PopmynupoBKa 3agaun

e Hantn yHKUMIO g
KoMmmyTupyowyio c f

C MUHUMANbHbIM CNUCKOM
3HaYeHuwu
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CywectBoBaHue (pyHKLNN

e OyHKUMA g(X) = X
KoMmmyTUpyeT ¢ noboun dyHKUNEN
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Lleno4yku 3Ha4YeHUn
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Linknbl 3Ha4YeHuwu

e LInknbl oauHakoBOW OJNUHGI
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Linknbl KpaTHOU ONUHDLI

p
r

dy ——dy) — A3y — = Uy

N

ACM ICPC NEERC Northern Subregion / Pasbop 3agau




PelwleHue

1. B3aTb HeoTObpaXXeHHYIo
BEPLUNHY

2. Hautn anuny umkna k

3. MuUHMManbHbLIN 3J1IEMEHT B
Uuknax, gpenawmx k

4. OTOOpPa3nTb BECb LIKKIT
5. [loBTOpPUTHL
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CKOpoOCTb peLleHus

1. B3aTb HeoTObpaXXeHHYIo
BEPLUNHY

[TocrnepoBaTernbHbIN NeEpPedop
[TomeTKa oToOpaXeHHbIX
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CKOpoOCTb peLleHus

2. Hantn gnunHy yukna
HenocpeacTBeHHO
O(anvHa ymkna)
O(n) B cymme
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CKOpoOCTb peLleHus

3. MUWHMManbHbLIN 3J1IEMEHT B
UuKnax gendawmx k

[1na KaXkaoun OnnHbI LMKNa —
MUHUMArbHbIN 3NIEMEHT

[TpocMoTp Bonee KOPOTKUX
LumknoB — O(annHa yunkna)

O(n) B cymme
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CKOpoOCTb peLleHus

4. OTOOpakeHue umnkna
[TocriepoBaTernbHbIN NeEpedop
O(anvHa ymkna)

O(n) B cymme
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CKOpoOCTb peLleHus

4. B3aTb nepByO0 HEOTODOPAKEHHYIO
BEPLUNHY

[TocrnepoBaTernbHbIN NeEpPedop
[TomeTKa oToOpaXeHHbIX
O(n)
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Problem D
Defense of a Kingdom

ABTOD: KOpHeeB
Ycnosue: KOpHeeB
TecThl: KOpHeeB
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[eoprnn KopHees



PelwleHue

e OTcopTupoBaTh OaLLHM NO X
e PaccMOTpeTb NPOMEXYTKM
e HanTtu makcumanbHbIn d,

e [loBTOpPUTL MO Y: d,
e OTtBeT d,xd,
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Problem E
Explicit Formula

ABTOop: Muxaunn [1BopKnH
Ycnosue: Munxaun [OBOpKUH
TecTtbl: Mnxann [BOpKUH




PopmynupoBKa 3agaun

e HanTtn 4YeTHOCTb Yncna
[1ap n Tpoek
XoT4 Obl 0AHa eonHKULUA
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«[1lpocTble pelueHnsa»

e BOuTL dhopmyny
e CreHepupoBaTb popmyny
[IpocTasa cTpyKTypa
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PelwleHus

e [lepebpaTb napbl N TPONKA
Tpun BNOXEHHbIX LUKUKNa

e [loaocynrtaTtb
dopmyna cMMMeTpPUYHa

(9(10) — q(z)) mod 2, roe
gn)=n?/2+n3/6
e OtBeT 0 Npun 2, 6 1 10 Hynax
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Problem F
Frames

ABTop: KOpun lNeTpos
YcnoBue: Cepren Konennosny
TecTbl: Cepren Konennosny




PopmynupoBKa 3agaun

e HanTu caBuUr pamku

[Thowagb nepeceyeHund
MaKCcuMarnbHa
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[lepecevyeHne NpPpAMOYroribHUKOB

ax(Xy1, Xpq1) € X < MiN(Xy5, X,»)
® max(yi1, Y1) SY S MIiN(Yyo, ¥Y,,)

Vit )21 Vi2)V22
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[lepecevyeHune ¢ NPAMOYrosibHUKOM

o FNR=F, NR-FNR

R
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[lepeceyeHne pamMok

|:10 M FZO_ I:1i M FZO_
Fio M Fy+ Fy N Fy

1

f2
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«Xopolwue caBUrn»

R, NR,| =
= (m?n(X12’ Xo0) = MaX(Xqq, Xo1)) X
X (MIN(Y12, Y22) — Max(yi1, Y21))

Vit )21 Y12V
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«Xopolwue caBUrn»

e [1Nowanb
JInHenHa
e Makcnmym — Ha Kpae

e MoXXHO paccmaTpuBaTb TOJBKO
TOYKN C coBnagaroLMMn
KoopanHaTamMu
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PelwleHue

e [lepebop caBuros
[1o X
[Toy

e [lo 16 BapuaHTOB
NToro 256
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Problem G
Gadgets Factory

ABTop: Cepren Konennosuny
Ycnosue:[laBen MaBpuH
TecTtbl: [laBen MaBpuH




PopmynupoBKa 3agaun

e HannTtn nonoxeHne pabpunkn
brnvxanwmnm noctaBsLLUK
CyMma KBaapaToB

-
@ d> 3) 2 2

| | | | ! >

|
-1 0 1 2 3 4 5!

@ 2 @E}cisting factories ’:'New factory
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Cny4yaun «ognHoOKux» chabpuk

e ONTNMU3Npyem
S=3 (X = x))?
e [IndpdpepeHumnpyem
(F(x - x)?) = 25 (x - x) = 0
e OTBET
X=>X/n
e [loactaBuB
S=2Xx¢ - (2x)°/n
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[lepexon mexay dadbpukamm

e [ paHuLa
(X, +X,)/2

|
|
|
|
|
X X '|'.".'_1- X
2
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® HecKkonbKo nepexoaos
e O(m) — nonoc
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[loacyeT PYHKUUN

e CymMMa Angd KaXkaom nosiochl

O(n)
O(nm) B cymme
Time limit
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[lepecyeT PyHKLUMU

eS=>%x°-(Dx)°/n=R—-T?/n

R =X
T=2X
e [lepexon
R =R — x¢ + X%
T'=T-X+X
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Problem H
Horrible Truth

AsTop: mutpun 'oamaH
Ycnosue: KOpuin NeTpos
TecTbl: FOpuin lNeTpos




PopmynupoBKa 3agaun

e CLieHapun
1. A y3Haem npaBay
2. A y3Haert, YTo B 3Haem npaBay

3. A y3HaerT, uYTo B He 3Haem
npasay
e [1Ba ann3oga ogHoro Tuna He uayT
NOAPAL
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TeopeTU4eCKUN MaKCUMYM

e CoObiTnsa | TMNa

[1na kaXkgoro ydacTHUKa: n
e CobObiTna Il TMna

[1na kaxxgou napbl: n (N — 1)
e CobbiTna Ill Tuna

[1na kaxgown napbl: n (N — 1)
e /ItToro: n + 2n (n — 1)
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e [1o nepBoro cobbitTua | TMnNa

e CobObiTne Il TMNa HEBO3MOXHO
e CobbiTne Ill TNa

TonbKO OOHO
e [loTepu: (n — 2) cepun
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e [locrne nocneaHero codobiTuA | TUNA

e CobbiTne Il TMna

TonbKO OOHO
e CobObiTne Ill TMNa HEBO3MOXHO
e [loTepu: (n — 2) cepun
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e Mexay aBymsi cobbliTuamu | Tuna
[Tocne I-ro coobITUS

e CoObiTnga Il TMna
Bce y3HaloT, 4TO I-U 3HAEeT npasay
e CooObiTnga Il Tnna

Bce y3HatoT, 4To (I+1)-1 He 3HaeT
npasabl
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e Cepun
Hauano: 1
CepeauHa: 2(n—-1)(n—-1) +n
KoHeu: 1

e //IToro
TeopeTnyecknin MakCumMmym
MuHyc «obasaTenbHble NnoTepn»
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PelwleHue

e Hayano
e(n—1)6nok
CobbITne | Tnna
CobbiTnga Il n 1l Tnna
e 3aKto4yeHmne
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Problem |
ldeal Contest

ABTOpP: XKopu
Ycnosue: Ovutpun LLTykeHOepr
TecTbl: ['eoprnn KopHees




PopmynupoBKa 3agaun

e [locumTaTb XapaKkTepUCTUKN
COpPEBHOBaHUA

leopruin KopHees

The contest header may contain
arbitrary number of lines

Team A BC D E = Time R
Revda STU + + +2 +1 -9 4 9274 1
Girvas NU #1 + + -1 . -11 2 321 2
Kargopol SU + -3 + . -4 2 321 2
Utorgosh SU .. .+ -5 1122 4
Dubrovno SU .+ -1 . -4 1 123 b5
Girvas NU - 2 . . . -5-9900 6
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The contest header may contain

arbitrary number of lines

Team A BC D E = Time R
Revda STU + + +2 +1 -9 4 9274 1
Girvas NU #1 + ®-1 . -11 2 321 2
Kargopol SU + -3 (). -4 2 321 2
Utorgosh SU . . . + -5 1122 4
Dubrovno SU .+ -1 . @ 1 123 b5
Girvas NU©® 2 . . . -5-9900 6
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3aronoBoK

e [lonck 3aronoBka
bykBbl 3agau
[lepBoe crnoBo Team
JIMHMA U3 MMUHYCOB

e Yuncno 3apgav
3 3aronoBka
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e Pa3buneHne Ha nekcemol
e [IpoCMOTpP C KOHLa
[1o yncny 3agad
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e \ainness

KomaHabl He peLlunBLINE HU
OOHOW 3a4da4un

e Oversimplification
KomaHAbl pelunBLLne BCe 3a4a4u
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® Evenness

[TponyCcKn B Yncne peLlleHHbIX
3agad

e Unsolvabillity

3aga4vn He peLUeHHbIE HM OOHOWN
KOMaHOou
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e Instability

KomMaHabl, 3aHMMarLwme Mmecmo
Bbillle, HO He peluuBLUNe 3agady

Revda STU +2 4 9274 1

Girvas NU #1 @2 321 (2
Kargopol SU + 2 321 (2
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Negidialness

e dopmyna
1.030 V + 3.141 O +
2171 E+1.414 U +
I+ 1+ -+1p) /P
e PesynbTar
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Problem J
Journey

ABTOop: Muxaunn [1BopKnH
Ycnosue: Amutpun 'osmaH
Tectbl: AMutpun loamaH




PopmynupoBKa 3agaun

e 3anyTaTb MNONSAKOB
[loporn gHem
Tponbl HOYbLIO

Start 9 Start Start

1 1
/ - -
J‘F s - - 4 s - i 4
’
2 2/ 2 ,
/ ! i/
/ f - / -
/ Jf 7~ /1 * ;r "/
) 3 , 3
B R 2
-7 “e .
5 2 5 5
Domnino Domnino Domnino
Stefan’s map Konstantin’ map Susanin’s route
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Pa3pelueHHbIe nepexoabl

e CoKpalllaeT paccTosiHmne
Ha cooTBETCTBYIOLLEN KapTe

e HanTn KpaTtyauLune paccToaHUs
Anroputm [enkcrtpsbl

e OcTaBuTb COKpaLlaloLme
nepexoabl
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Pa3goBoeHue gepeBeHb

e [lepeBHNK
BeyepHaa
YTPEeHHAA
e [lepexoabl
BeyepHaa — yTpeHHASA
YTpEeHHAS — BeYepHSss
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ONuHHeUwWwen NyThb

e [lnHammnyeckoe nporpamMmmMmmnpoBaHue
Tononornyeckast COpTUPOBKa
Obxopa B rnyouHy

e beCKkOHe4YHOCTb
Linkn
Obxopa B rnyouHy
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Problem K
Kitchen Robot

ABTop: Pegop
Ycnosue: Penop
TecTtbl: Penop




PopmynupoBKa 3agaun

e YOpaTb OYThINKK CO cTONa

Kak MOXHO bbICcTpee
Y

A

A
Bottle

- — P
e
s

~. Robot

e — — o

Bottle

w
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Ha4yano u KoHeLl

e Havano
K nepBoun OyThIfike
Hanpamyio

e KoHel
OT nocnegHen ByTbINKe
K onmxanemy Kpato
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e Mexay OyThbinkamu
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e Mexay OyThbinkamu
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e CBepTKa
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PelwleHue

e [InnHa nepexoaoB U3BECTHA
3agavya KoMMUBosXKepa

e [lnHammnyeckoe nporpamMmmMmmpoBaHue
Ha NOAMHOXeCTBax

BbIOpoCUTb MHOXXECTBO OYTbHINMOK
Ha4YMHaa ¢ 3agaHHON

[lepexon — Ha 0OQHO MeHbLUE
O(n%2"
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