XX Zhautykov Olympiad on Mathematics, Physics and Informatics, *Day 1*
Kazakhstan, Almaty, January, 9, 2024

Problem A. PE class

Input file: standard input
Output file: standard output
Time limit: 1 second

Memory limit: 256 megabytes

Dimash is a physical education teacher at a school. At the moment, he is conducting a class with 2 - n
students. They are going to play a certain game with 2 teams and each team should have n students.

Before the game, Dimash lined up all 2 - n students in a row, dressing the participants of the first team in
red T-shirts and the participants of the second team in blue T-shirts. Then, each student in a red T-shirt
looked to the left and counted the difference between the number of students of his color and the number
of students of the opposite color. Similarly, each student in a blue T-shirt looked to the right and counted
the difference between the number of students of his color and the number of students of the opposite
color. Note that the difference is calculated with a sign and can be either a positive or a negative number.

All the students, from left to right, spoke out their calculated numbers. Dimash recorded all the numbers
in a list, but in a shuffled order. Find, based on the record, any suitable arrangement of students that
could have been at Dimash’s disposal. If there are multiple suitable answers, output any of them.

Input
The first line contains a single integer ¢ (1 < ¢ < 3-10°) — the number of test cases. Then follows the
description of the test cases.

The first line of each test case contains a single integer n (1 < n < 3-10°) — the number of students in
each team.

The second line of each test case contains 2-n integers ay, ag, ..., a2, (—n < a; < n) — the list of Dimash.
It is guaranteed that the sum of n for all test cases does not exceed 3 - 10°.

It is guaranteed that the given list of Dimash is correct, meaning that the answer always exists.

Output

For each test case, output a string of 2 - n characters, where the ¢-th character is equal to ‘L’, if the i-th
student in the row is in a red shirt and looking to the left, or ‘R, if in a blue shirt and looking to the
right.

Scoring

This problem contains 6 subtasks.

Subtask Additional Constraints Points
0 Examples 0
1 t<10,n=2 11
2 t<10,n <10, 5> n <10 15
3 All a; are equal 9
4 It is guaranteed that the list of Dimash was not shuffled 16
5 t <2000, > n <2000 20
6 — 29

>~ n — the sum of n for all sets of input data.
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XX Zhautykov Olympiad on Mathematics, Physics and Informatics, *Day 1*
Kazakhstan, Almaty, January, 9, 2024

Example
standard input standard output
2 LLRR
2 LRRRLRLL
1100
4
-20-2-1-2-1-20

Note

In the first set of input data, Dimash could have a structure of students “LLRR”, from which he would
get the list [0,1,1,0], but in a shuffled order he could get the list [1,1,0,0].

In the second set of input data, Dimash could have a structure of students “LRRRLRLL”, from
which he would get the list [0,0,—1,—2,—2,—2,—2, —1], but in a shuffled order he could get the list
[2,0,-2,—1,-2,—1,-2,0].
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XX Zhautykov Olympiad on Mathematics, Physics and Informatics, *Day 1*
Kazakhstan, Almaty, January, 9, 2024

Problem B. Batyr | and Tima the Great

Input file: standard input
Output file: standard output
Time limit: 3 seconds
Memory limit: 512 megabytes

There is a country that is a large ring road in the shape of a circle. On the ring road there are L cities
evenly spaced at a distance 1 from each other. Neighboring cities on the ring road are connected by roads
in the form of arcs. Unfortunately, the greedy King Batyr I has made these roads toll and charges 1 gold
coin for travel. But Tima the Great made m illegal roads that connect two cities in a straight line (chord),
i-th road connects two cities with numbers a; and b;.

Residents can now travel by using both toll roads and free roads. In doing so, residents can change direction
at the intersections of the two roads Tima built as many times as they want, and it’s still free!

You are given ¢ queries, for the i-th query determine what is the minimum number of gold coins a resident

needs to spend to travel from city x; to city y;.

Input

The first line of input data contains three integers L,m,q (1 < L <10 0 <m < 10°, 1 < ¢ < 10°) — the
number of cities in the country, the number of illegal roads that Tima the Great built, and the number
of queries.

The next m lines contain two integers each a;,b; (1 < a; < b; < L) — the two cities that are connected
by the i-th road.

The next ¢ lines contain two integers each z;,y; (1 < x;,y; < L) — two cities between which the resident
has to travel.

Output

Print ¢ lines, in the i-th line print the minimum number of gold coins that must be paid to travel from
city x; to city ;.

Scoring
Subtask | Additional constraints | Points
0 Examples 0
1 m=0 D
2 L,m,q < 10° 8
3 L,m,q <103 11
4 m,q < 103 10
5 b < ajy1 12
6 a; < @jy1,bi+1 < b; 14
7 lzi —yi|=1(1<i<q) 18
8 No additional constraints 22
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XX Zhautykov Olympiad on Mathematics, Physics and Informatics, *Day 1*
Kazakhstan, Almaty, January, 9, 2024

Example

standard input standard output

12 3 5
111
6 9
27
11 5
10 3
9 11
45
29

O, NN

Note

The path from city 11 to city 5 is shown by arrows.
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XX Zhautykov Olympiad on Mathematics, Physics and Informatics, *Day 1*
Kazakhstan, Almaty, January, 9, 2024

Problem C. Lazy, but honest

Input file: standard input
Output file: standard output
Time limit: 1 second

Memory limit: 256 megabytes

Somewhere in the world, there is a lazy programmer Batyr. He recently started a new job and wants to
make a work plan for the next N days. On the i-th day, Batyr gets new b; tasks that need to be completed.
The company has a regular release etiquette, so all tasks that Batyr receives on the i-th day must be
completed no later than day min(N,i+ D — 1) for a known integer D.

Batyr calculated that if he focuses and works on the i-th day, he can complete a; tasks on that day, but
no more. Alternatively, if Batyr decides not to work on the i-th day, he will not complete any tasks on
that day. It should be noted that on the i-th day, Batyr can only perform tasks from days j <.

Although Batyr is a lazy programmer, he is honest. Therefore, he must complete all his tasks. What is

the minimum number of days Batyr needs to work in order to complete all his tasks?

Input
The first line contains a single integer t — the number of test cases.
The first line of each test case contains two integers N and D (1< D <N <5- 105).

The second line of the test case contains N integers ay, ag, ...,ay (0 < a; < 109) — the maximum number
of tasks Batyr can complete on the i-th day.

The third line of the test case contains N integers by, ba, ..., by (0 < b; < 10?) — the number of new tasks
appearing on the i-th day.

It is guaranteed that the sum of N over all test cases does not exceed 5 - 10°.

Output

For each test case, output a single integer — the minimum number of days Batyr needs to complete all
tasks. If this is not possible, output —1.

Scoring

This task contains 6 subtasks.

Subtask | Additional constraints | Points
0 Examples 0
1 D=1 5
2 N<18,T=1 7
3 All a; equal 18
4 D=N 18
5 N <2000, sumN < 2000 16
6 — 36

sumN — sum of N over all test cases.
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XX Zhautykov Olympiad on Mathematics, Physics and Informatics, *Day 1*
Kazakhstan, Almaty, January, 9, 2024

Example

standard input standard output

7 20 6
152

4 10 3
340

N O o1 00 O O N
g W o1 W oo w

Note

In the first example, Batyr will work on days 2,4, 5.

In the second example, Batyr works on days 3, 4.
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XX MKoyTikoB aTbiHAaFbl Xanbikapanblk onumnuaga. *1 Typ*
KasakctaH, Anmatsl, 9 kaHTap, 2024

Problem A. [JeHe WbIHbIKTbIPY

Input file: standard input
Output file: standard output
Time limit: 1 second

Memory limit: 256 megabytes

Jlumarn MekTernTe JieHe MIBIHBIKTRIPY oHiHIH MyFagimi. Kasipri yakerrra Jlumarr 2 - n oKyIibiMeH cabak,
eTim »kaTelp. OJiap Gip OWBIH OHAMAKIIIBI, OHJIa 2 KOMAaH 18 OMHAM B >KOHE 0P KOMAaHIa1a 1 OKYIIbI O0IYbI
KepeK.

Oitpra 6acraiap aanbiaga Jumarn 6apiiblK 2 - 1 OKYIIBIHBI CAIIKA TYPFBI3IAbI, COHBIMEH KOca OipiHI Ko-
MaHIaHbIH MYIIEJEePiH KbI3LLI Kelijlere »KoHe eKIiHI KOMaHIaHbIH MYIIeJepiH KOK Keiljere KUrizuai. op
KBI3bLI 2Kelijie KUT'eH OKYIIbI COJI 2KarblH/Ia 63 KOMaHIAChIHBIH, MYIIEIEePiHiH caHbl MeH 6acKa KOMaHIaHbIH
MYIITeJIEPiHiH, CAHBIHBIH aflbIpMachIiH caHa b, /o1 coail, op KoK Kefijie KUTeH OKYIIbI OH KAaFbIHIA 63 KO-
MAaHIaChIHBIH MYIIEJIEPiHiH, CaHbl MeH 0acKa KOMaHIAHBIH MYIIEeJIEPiHiH CAHBIHBIH albIpDMACHIH CAHAIBI.
Hazap aynapseiaers, opbip afibipma TaHOacbiMeH Oipre caHajiajbl, IeMeK OH CaH Jia, Tepic caH Jjia OOoJIyb
MYMKIiH.

OPp OKYIIbI COJIJIAH OHFa Kapail peTiMeH o3iHiH caHAaFaH CAaHbIH aTall MBIKTHI. JuMalr cosl canmapabl apa-
aackar mypde Gip Tizbekke )asbil ajbl. 2Kazba Goitbrama Jlumarnra 60ybl MyMKIH OKYIIBLIAD/IBIH
Ke3-KeJIl'eH JYPbIC KaTapblH TabbIHbI3. bipHere kayalr cail Kejice, oJiapJiblH Ke3-KeJNeHIH OaChIIl IIbFa-
PBIHBI3.

Input

Bipimmi »xomma 6ip 6yrin cam t (1 <t < 3-10°) — xipic JepekTep *KUBIHBIHLIH, canbl 6ap. Temenie Kipic
JIEPEKTED YKUBIHBIHBIH, CUIIATTAMACHI OepijreH.

Op6ip Kipic JepeKkTep KULIHLIHLIH OipinTi sxobmaa 6ip 6yTin n (1 < n < 3-10°) — op KOMaHIaIaFEI
OKYIIIBLIAPIBIH CAHBI Dap.

OpOIp KUBIHHBIH, €KIHII YKOJIbIHIA 2 - n OYTiH caH a1, a2, ..., a2, (—n < a; < n) — dumamrsy Tizberi
6ap.

BapibIk Kipic JiepeKTep JKUbIHIAPBIHIAFBI 1 MOHIEPIHIH KOCHIHIBICEL 3 - 10° acmailTbIHBIHA KeIJIaik
Oeplite/i.

Cizre dumarTbiy Tizberi qypbic eKeHiHe KemiIik O6epiiefli, sFHn yKayal dpKaimaH dap.

Output

Kipic nepekrepiniy opbip »KUBIHBI YIIH 2 - . TaHOAJIAH TYPATBIH KOJIIBI OACKIIT IMIBIFAPbIHLI3. Krep Ka-
TapJarbl (-1 OKYIIbI KbI3bLI 2Kelijie KHill, COJIFa Kapam Typca ¢-mii Tanba ‘L’ aJl KoK Keiijae Kuir, oHra
Kapai Typca ‘R’ 60JIybl Kepek.

Scoring

Byn Tancerpma 6 imki TancelpMaaH TYPaIbl.

Imiki TanceipMma KoceiMmina 1mekTeysiep Ynaitaap
0 Mprcangap 0
1 t<10,n=2 11
2 t<10,n<10,> . n<10 15
3 Bapibik a; TeH 9
4 JumarTers, Tizberi apaJsiacaraHblHA KeNIK Oepirei 16
5 t <2000, > n < 2000 20
6 — 29

> n — GapJbIK Kipic JepeKkTep KUbIHIAPBIHIAFL N-JIEP/IH CyMMACHL.
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XX MKoyTikoB aTbiHAaFbl Xanbikapanblk onumnuaga. *1 Typ*
KasakctaH, Anmatsl, 9 kaHTap, 2024

Example
standard input standard output
2 LLRR
2 LRRRLRLL
1100
4
-20-2-1-2-1-20

Note

Kipic nepexrepinin 6ipinmii »kubiabiaga Jumam eIy okymbLiapbiabie Karapbl « LLRR» 601ybr MyMKiH e,
ox omas [0, 1,1, 0] rizberin amymbl ez, 6ipak apagacTeipy apKbuibl o1 [1,1,0, 0] Tiz6erin agsybl MyMKiH.
Kipic mepekrepiniy ekinmmi kubrHbiHAa JluMamTeiH, oKyImbLIapblHbiH, KaTaphl «LRRRLRLLy 6oiyb
MyMKiH, o oman [0,0,—1,—2,—2 —2, —2 —1] ri3berin asymbl eji, 6ipak apasacTbipy apKbLIbl OJI
[—2,0,—2,—1,—2,—1,—2,0] Tiz6erin ajgybl MyMKiH.
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XX MKoyTikoB aTbiHAaFbl Xanbikapanblk onumnuaga. *1 Typ*
KasakctaH, Anmatsl, 9 kaHTap, 2024

Problem B. BaTtbip | »xaHe ¥abl Tuma

Input file: standard input
Output file: standard output
Time limit: 3 seconds
Memory limit: 512 megabytes

IIenbep TypiHje yiIKeH caKAHAJbI ChI3BIK OOJIBII TaOLLIATHIH e 6ap. Aitnaama »koia L Kaja 6ap, »KoHe
onap 6ip-6ipinen 1 KalIbIKTBIKTa OipKeaKi OeJiiHren. AiiHajMa >KOJIAaFbl KOPIIIeC Kajajiap JIora Topis-
Jec KoJimapMeH OaiimaHbicThl. OKiHimKe opaif, amke3 Bareip I marima Oy Koamapabl aKbLIbI YKOJFA
AHAJIBIPBIN, 2KOJI 2KYPY YIMH 1 anTeiH TublH anajbl. Bipak Yol Tum exi KaJlaHbl Ty3y CBHI3BIKIIEH
HailsIaHBICTBIPATHIH 1M 3aHCHI3 YKOJIIAP Kacajbl (Xopaa), (-1 YKoJI a; JKoHe b; HoMipJii Kasaiapibl H6aiia-
HBICTBIDa/IbI.

Enai en TypreIHIAPBI AKBUIBL XKOJIJAPMEH e, TeTiH >KOJIapMeH e XKype ajdagbl. JlerenMen, TyprolHIap
Tuma casran eki »KOJIIBIH, KUBLIBICHIHI 6ArbITHIH KaJaraHbIHIla e3repTe ajlalbl XKOHe 0J1 oJIi Je TeriH!

Cisre ¢ cypaynapbl Gepisiesi, -1 cypaybl VIIiH TYPFbIH T; KaJIAChIHAH ¥; KAJACBIHA casixaTTay VIIiH

2KYMCAYbI KazKeT aJITbIH TUbIH/IaPAbIH €H a3 CaHblH aHbIKTaHbI3.

Input

Enrizinerin gepexrepin 6ipimmi xomsmaa L,m,q (1 < L <10%,0 < m < 105, 1 < ¢ < 10%) ym 6yTin
cagap b6ap — ejeri Kajajap.blH CaHbl, YJbl TuMa cajaraH 3aHCHI3 KOJJIAPAbLIH CAHBLI YKoHE CypayJiap
CaHBL.

Keseci m xonamapeiaga exi oyrtin a;,b; (1 < a; < b; < L) canmapbl 6ap — -1l YKOJI apKBLIbI KOCBIIFAH
exi KaJia.

Keuseci g xonmapeiaia exi 6yTin x;,y; (1 < x;,y; < L) canmap — TYPFbIH apachblHJIa CasgXaTTaybl KAYKET
€Kl KoJIa.

Output

q KOJ1 6aCHII IILIFaPBIHbLI3, -1l YKOJIBIH/IA T; KAJAChIHAH ¥J; KAJAChIHA CasXaTTay VIIiH TeJey KePEK aJIThIH
TUBIHIAPIBIH €H a3 CAHBIH OACHII ITBIFAPBIHBI3.

Scoring
Imiki ecen | Kocbimina mmekreysiep | Ymnaiaap
0 Mpercasgap 0
1 m =0 )
2 L,m,q < 10° 8
3 L,m,q < 10° 11
4 m,q < 103 10
5} b; < a1 12
6 a; < i1, bi+1 < b; 14
7 [wi —yil=1(1<i<gq) 18
8 Koceimimna mekreyiepcia 22
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XX MKoyTikoB aTbiHAaFbl Xanbikapanblk onumnuaga. *1 Typ

*

KasakctaH, Anmatsl, 9 kaHTap, 2024

Example

standard input

standard output

12 3 5
111
6 9
27
11 5
10 3
9 11
45
29

O, NN

Note

CrozpikmasiapMen 11-1 Kamagan 5-1 Kajara jgeffinri »KoJ1 KepceTirem.

Page 4 of 6




XX MKoyTikoB aTbiHAaFbl Xanbikapanblk onumnuaga. *1 Typ*
KasakctaH, Anmatsl, 9 kaHTap, 2024

Problem C. XXankay, Gipak agan

Input file: standard input
Output file: standard output
Time limit: 1 second

Memory limit: 256 megabytes

OJieMHiH 6ip xepinge baTep meren xkamkay Oarmapaamaribl 6ap. OJ1 2KAKBIHJIA KAHA KYMBICKA OpHAJIA-
CTBI ykoHe Kesieci N KyHJZIepiHe »KYMBIC »KOCIIAPBIH YKACAFbIChI KeJIei. ¢-1bl KYHI BaTbIipabiH opbIHIay bl
KaXKeT »KaHa b; TarcheipMa mibFaibl. KoMIaHusiia TypakThl PeJIM3IEPIiH STUKETI Oap, COHIBIKTAH BaThip-
JIBIH -1 KYHI ajrad 6apJiIblk TallcbIpMasapbl aibi aa 6esrim D 6yTin cansr yimin min(N,i+ D — 1)
KYHIHEH KeIlKTipMell OPbIHJAIYBI KEPeK.

Erep Batbip i-mii kyHi 6apbiHIia Ha3apblH ayJapbil >KYMbIC icTece, COJI KYHI a; TAICbIpMa OPBIHJ Al
aJIaTBIHBIH ecenTe i, 6ipak omaH apThIK eMmec. CoiikeciHime, erep Barsip ¢-111i KyHI >KyMBbIC iCTeMey/ i Ielrce,
OHJIa, OJI COJI KYHi €NIKAaHJIail TallChIpMaHbl OpbIHJIaMai bl. ¢-Ii KyHI Barelp Tek j < 4 KyHJepiHjeri
TarcblpMaJiap/bl OPbIHIall aJIaTbIHBIH €CKEePIHi3.

Bareip Gargapiiamanisl kaJjkay 6osica ja, agaia. COHIBIKTAH OJ1 ©31HiH O6apJIBbIK TAlCHIPMAJIAPbIH OPBIH-

Jaybl Kepek. baTelp 06apJIblK, TAIChIPMAJIAPBIH OPBIHIAY YIIH €H a3bl KAHIIA KYH 2KYMBIC icTeyi Kepek?

Input

Bipiumi xosma 6ip OyTin ¢ — Kipic gepekTep *KUBIHBIHBIH CAHbI Oap.
Op6ip enrizysin Gipinmi »Koubmaa exi 6yrin can N xxome D 6ap (1 < D < N <5-10°).

Kubnnemy, ekinmi sxkombmaa N 6yTin canmap aj, ag, ...,ay (0 < a; < 10%) 6ap — Barsipapin i-mi Kymi
asiKTail ajJaThlH TAICHIPMAJIAP/IBIH MAKCUMAJIIbI CAHBI.

ZKupiaabiy, yiiami konbga N 6yrin cangap by, by, ...,by (0 < b; < 109) bap — 4-1i KyHJze maiima
0oJIaTBIH YKaHa TallChIpMaJapIblH CaHbl.

Enrizinren mepekTepmiH OapiblK KUBIHBIHIAFBE N-HIepiiH cyMMachbl 5 - 10°

Gepiesmi.

acralThIHbIHA KETLIJIIK

Output

OpOip Kipic gepekTep KUHAFBI YIITiH 6ip OYTIH caHIbl OACHIIT MIBIFAPBIHEI3 — BaThIp 6APJIBIK, TAIICBIPMa-
JIapIbl OPBIHIAN AJIAThIH KYHIAEP/IiH eH a3 caubl. MyHbI icTey MyMKin OosimMaca, —1 OaChII MIBIFAPBIHEI3.

Scoring

Byn TancerpMma 6 imki TancelpMasiapiaH TypaIbl.

Imiki Tanceipma | KocbiMina immekTeysiep | Ymnaiijaap
0 Mprcas 0
1 D=1 )
2 N <18, T =1 7
3 Bapibik a; TeH 18
4 D=N 18
5 N <2000, sumN < 2000 16
6 — 36

sumN —OapJibIK Kipic JepeKTep KUBIHAAPLIHAAFbl N-IepIiH CyMMAChI.
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XX MXKoyTikoB aTbiHgarbl xanbikapanblk onumnuaga. *1 Typ*
KasakctaH, Anmatsl, 9 kaHTap, 2024

Example

standard input standard output

7 20 6
152

4 10 3
340

N O o1 00 O O N
g W o1 W oo w

Note

Bipiumi mbrcanna Bateip 2,4, 5 KyHi XKyMBIC KacaiIbl.

Exinammi mpicanga Bareip 3,4 KyHi XKyMBIC 2Kacaiiibl.
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XX MayTtbikosckasi Onumnuaga no Matematuke, Pusuke n Nndopmatuke *Jens 1*
KasaxctaH, AnmaTsbl, 9 sHBaps, 2024

3apgada A. PuskynbTypa

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 1 cexynna
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Jumarn siBaseTcs nperojaBaresieM 1mo hu3KyJabType B IIKoJe. B TeKyIuii MOMEHT y HEro mpoxOIuT
zaHgTre ¢ 2 - n mkogbHuKaMu. OHEU cOOMpAIOTCA ChIrpaTh B UIPY C 2 KOMAaHIAMU, IIPUIEM B KayKJION
KOMAHJIE JIOJZKHO OBLITH II0 70 IIKOJILHUKOB.

[Tepen urpoit Jlumain BEICTPOUJ B Psijl BCeX 2 - 1 IMKOJIBLHUKOB, IPUYEM YIACTHUKOB ITEPBOM KOMAHIbI
OH OZleJ1 B KpPacHyio dyTOOJKY, a YIaCTHHKOB BTOPON KOMAaHIbI B CHHIOIO (DYyTOOJKY. 3aTeM KarKJIbIi
IIMTKOJIbHUK B KpaCHOﬁ (byT6OJIKe HOCI\/IOTpeJI HaJIEBO W ITIOCUHUTAJI pa3HI/IIly KOJIN4YeCTBa IMTKOJIBHUKOB €TI0
LBeTa U KOJMYIECTBa IIKOJLHIUKOB IIPOTUBOIIOJJIOXKHOIO IBEeTa. AHAJOMMYHO, KaXKAbIA IIKOJILHUK B CHUHEH
¢yTboIKE TTOCMOTPES HAIIPABO M MOCUYUTAJ PA3HUILY KOJUIECTBA INKOJBHUKOB €0 IBETa W KOJIUIECTBA
MIKOJIbHIKOB ITPOTHBOIOJIOXKHOTO IBeTa. OOpaTnTe BHUMAHKUE, 9TO PA3HUIIA CIUTAETCA CO 3HAKOM M MOYKET
6bITb KaK l_IO.HO)KI/ITG.HI)HBIM7 TaK " OTpI/IHaTe.HbHI)IM YUCJIOM.

Bce MIKOJBHUKI B HOPSIAKE CJIEBA HAIIPABO BBIFOBOPUJIM CBOU IIOCUUTAHHBIE YMC/Ia. JpMall 3ammcal
BCE YMCJIa B CIUCOK, HO B mepemewartom nopsiake. Haiiaure 1o samumcu J1o6oe IOAXOJMINEe CTPOEHME
[IKOJBbHUKOB, KOTOPOe MOIJIO Obl ObITh y Jumama. Ecin mogxomsimux OTBETOB HECKOJIBKO, BHIBEIUTE
JII000 U3 HUX.

(DopmaT BXOAOHbLIX OAHHbIX

B nepBoii crpoke HaxoauTesi oHO Ieoe yucso t (1 <t < 3 - 105) — KOJITIECTBO HAOOPOB BXOIHBIX
nannbix. dajtee ciaemayer onncanne HAOOPOB BXOAHBIX JTAHHBIX.

[TepBast cTpoka KazkJ10ro HaboOpa BXOJIHBIX JAHHBIX COIAEPKUT OJHO Teaoe unciao n (1 <n < 3- 105)
— KOJIMYECTBO IIKOJHHUKOB B KaXKI0 KOMAHJIE.

Bropast crpoka Kaxki0ro Habopa COJEP:KUT 2 - 1 MEJIbIX TUCENT A1, a2, - - - , G2y (—1 < a; < n) — CIUCOK
Humaria.

TapaHTHPYeTCs, 9TO CYyMMa 7 II0 BCEM HabGOpaM BXOIHBIX JIAHHBIX He IpeBocxoaut 3 - 10°.

lapanTupyercs, 9To JaHHBI BaM ciucok Jlumarna siBjisieTcst KOPPEKTHBIM, TO €CTh OTBET BCEra Cy-
LIECTBYET.

@dopmaT BbIXOAHbIX AAHHbIX

JJtst KaXK0ro Habopa BXOIHBIX JTAHHBIX BBIBEIUTE CTPOKY U3 2 - N CUMBOJIOB, ¢-if CUMBOJI paBeHn ‘L’
€CJIn - MKOJbHUK B PSIAy B KpacHOU ¢dpyTOOIKE U CMOTPUT HaJeBo, min ‘R’, eciin B cuHeil pyTOOIKE 1
CMOTPUT HaIIPaBO.

CucTtema oueHKkn

Januast 3agada comepKuT 6 moa3aaad.

Ilonzamaua JomnosHuTeIbHbIE OTPAHUYEHUS Basbr
0 [Tpumepsr 0
1 t<10,n=2 11
2 t<10,n <10, n<10 15
3 Bce a; paBabI 9
4 lapanTupyercsi, uro cimcok Jlumarna He ObLT epeMenian 16
5 t < 2000, Y n < 2000 20
6 — 29

Z n — CyYMMa 7T 110 BCEM Ha60paM BXOJHBIX JaHHBIX.

CrpaHuua 1 us 6



XX MayTtbikosckasi Onumnuaga no Matematuke, Pusuke n Nndopmatuke *Jens 1*
KazaxctaH, AnmaTbl, 9 aHeaps, 2024

Mpumep

CTAHIAPTHHY BBOJ, CTaHZAPTHHN BHBOZ
LLRR
LRRRLRLL

100

Do NN

-20-2-1-2-1-20

3ameyaHune

B nepBom Habope BXOAHBIX jaHHBIX ¥ JluMmaria Morio 6biTh crpoenue mKoJabHUKOB «LLRR», 13 ko-
Toporo oH 6bl nostyunst ciucok [0, 1,1, 0], HO B epeMeniaHHOM HOPsiJIKe MO HOJIyIuTh crucok [1,1,0,0].

Bo Bropom mabope BxomHBIX maHHBIX y wmmarra Morsio 06Tk crpoenne mkoJIbHIKOB « LRRRLRLL»,
u3 KOToporo oH 6bl mostyumst crnucok [0,0,—1,—2,—2,—2,—2 —1], HO B IlepeMeNIaHHOM MOpPsiIKE MOT
HOJIy9uTh crnucok [—2,0, -2, —1, -2, —1,—2,0].

CrpaHuua 2 us 6



XX MayTtbikosckasi Onumnuaga no Matematuke, Pusuke n Nndopmatuke *Jens 1*
KasaxctaH, AnmaTsbl, 9 sHBaps, 2024

3apada B. bBatbip | u Tuma Benukuia

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 3 CeKyHIBI
OrpaHnudenue 1o IaMsITH: 512 merabaiiT

Ectb Takasi crpaHa, Koropasl IpeicTaB/isier coboil 60JIbIIYI0 KOJILIEBYIO JUHUIO B BUJIE OKPYKHOCTH.
Ha xoJsb1ieBoit g0pore paBHOMEPHO PaCIIOoXKeHbl L ropooB Ha paccrogauu 1 apyr ot apyra. Cocemanne
ropoJia Ha, KOJILIIEBOI JIOpore COeIMHEHBI JoporaMu B Buje AyT. K coxkajeHnio, »KaHblil Kopojb barwip 1
cIesiall 3TH JOPOrH IIATHBIMEA 1 3abupaeT mo 1 3010T0i MoHeTe 3a mpoe3a. Ho Tuma Bemukunit coeman m
HE3AKOHHBIX JIOPOT, KOTOPbIE COEJUHSIOT JiBa TOPOJIA 0 TPSIMON (XOpI0ii), i-51 Jopora COeIMHsIET TOPOJIa
HOMeD a; 1 b;.

Temnepb >kuTen CTpaHbl MOI'YT IIEPEABUTATHCsI, HCIIOJIb3Ys KaK ILIATHBIE JOPOIH, TaK U OecIIaTHbIe
J0porum. HpI/I 9TOM 2KHUTEJIN I\/IOI‘yT MEHATDH HallpaBJ/ICHUE Ha IIepeCeICHUAX ABYX J0POT, KOTOPbIE ITIOCTPOUJI
Tuma, CKOJIBKO MM YIOIHO pas3, U 3TO Bee elle GeciiaTHo!

Bam pmarorcst ¢ 3alpocoB, JJisl -0 3allpoca, OIIPeJEeInTe, KAaKOe MUHUMAJILHOE KOJIUYECTBO 30JI0THIX
MOHET HYZKHO MOTPATHUTDh XKHUTEJI0, 9TOOBI IIpoeXaTh U3 rOpojia T; B TOPOI ;.

dopmaT BXOAHbIX AAHHbIX

B nepBoii cTpoKe BXOAHBIX JAHHBIX JaHbI TpH meabix amcaa L,m,q (1 < L < 109 0 < m < 105,
1<g< 105) — KOJIMYECTBO TOPOJIOB B CTPaHe, KOJMIECTBO HE3aKOHHBIX JIOPOT, KOTOpbIe mocTpoua Tuma
Beuknii, 1 KOJIMIeCTBO 3aIIPOCOB.

B cieayromux m cTpokax JIaHBI 110 JiBa Teabix ducia a;, b; (1 < a; < b; < L) — aBa ropojia, KOTOpbIe
COeTMHHAET -5 JIOPOTa.

B crenyromux ¢ crpokax JaHbl [0 JBa HeJbIX dnciaa T, y; (1 < x;,y; < L) — nBa ropoja, MeKLy
KOTOPBIMU HY?KHO ITPOEXATh YKUTEJTIO.

®opmaT BbIXOAHbIX AAHHbIX

BbIBej_II/ITe q CTPOK, B -1 CTPOKE BbIBEINUTEC MUHUMAJIbHOE KOJIMYECTBO 30JIOTHIX MOHET, KOTOPbIE HY2KHO
3allJIaTUTb, 4TOOBI npoexaTb U3 1ropojia r; B ropod Y;.

Cucrtema oueHkun

Ilonzapgaua | JonoaHuresibHble orpanudenus | Basbl
0 IIpumepnr 0
1 m =10 )
2 L,m,q < 10° 8
3 L,m,q < 10° 11
4 m,q < 103 10
5 bi < aiy1 12
6 a; < A1, bi+1 < b; 14
7 lzi —yil=1(1<i<q) 18
8 DBe3 momomHUTEILHBIX OrpaHUYeHi 22
Mpumep
CTaHIAPTHHE BBOZ, CTaHIAPTHHA BHBOZ

12 3 5 2

1 11 2

6 9 1

27 1

11 5 0

10 3

9 11

45

29

CrpaHuua 3 us 6



XX MayTtbikosckasi Onumnuaga no Matematuke, Pusuke n Nndopmatuke *Jens 1*
KasaxctaH, AnmaTsbl, 9 sHBaps, 2024

3ameyaHue

CrpenikaMmu ykKazaH IyTb OT ropojia 11 j10 ropoja 5.

CrpaHuua 4 us 6



XX MayTtbikosckasi Onumnuaga no Matematuke, Pusuke n Nndopmatuke *Jens 1*
KasaxctaH, AnmaTsbl, 9 sHBaps, 2024

3apaya C. JleHuBbIn, HO YeCTHbIN

Vwms BxomHOrO (haiina: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanudenne 10 BPEMeHHU: 1 cexynma
Orpanudenne 10 MAMSTH: 256 merabaii

['me-To B Mupe cymecTByeT JJeHUBBII TporpaMmuct Bareip. OH HelaBHO YCTPOUJICS Ha HOBYIO PabOTy U
XO4UeT ¢lenaTh cebe miaan paboThl Ha Osmkaiimue N aneit. B i-it u3 aueit y Barbipa mosBisioTcst HOBbIE b;
3a/0a4, KOTOPbIe HY2KHO BBIITOJIHATDL. B KOMIIAHUH €CTh 3TUKET PEryJIsiPHBIX PEJIU30B, I09TOMY BCE 3a1a4n
KOTOpbIe BaTbIp mosydn1 B i-if JeHb JIOJIKHBI ObITh BBIIIOJIHEHBI He T031Hee JHs min(N,i+ D — 1) st
3apaHee U3BECTHOTO IeI0ro duciaa D.

Bareip paccaura, 9To ecyiim 0H c(POKYCHUPYETCsT U IOpaboTaeT B i-if JIEHb, TO OH CMOYKET BBIIIOJIHUTH
a; 337189 B 9TOT JIeHb, HO He Oojiee Toro. CoOOTBETCTBEHHO, ecyin barwip permur He paboTarh B i-i JI€Hb,
TO OH HE BBIMOJIHUT HUKAKUE 338J]a9d B 5TOT JeHb. [logmernm, 9To B i-if IeHb BaTbip MOXKeT BBIIOJIHSATH
TOJILKO 38184 ¢ JiHel § < 1.

BaTbip X0Th 1 IpOrpaMMUCT JIEHUBBII, HO YecTHBINA. [TosTOMYy Bee cBOM 3ajia4u OH 005132 TE/ILHO JTOJIZKEH
BBIIIOJTHUTD. KaKoe MHUHUMAJIBHOE KOJIMYECTBO ILHefI BaTpry HY2KHO pa6OTaTb qTO6bI yCIIeTh BBIIIOJIHUTH
BCE CBOU 3aJa4n’!

dopmaTt BXOAHbIX AAHHbIX

B mepBoii cTpoke 3anmcaHo OgHO IEI0€ YUCJIO0 § — KOJMIECTBO HAOOPOB BXOJIHBIX JAHHBIX.

B mepBoit cTpoke KaxKkKaoro HaboOpa BXOIHBIX JAHHBIX 3alUCAHBI JBa Iedablx quciaa N u D
(1< D<N<5-10%.

Bropas crpoka Habopa coaepxuT N HeJbIX 4ucesn ai,as,....ay (0 < a; < 10%) — maxcmmasibaoe
KOJTMIECTBO 338, KOTOpble BaThbip MOXKeT BBLIIOJIHUTD B i-i1 JICHb.

Tperbs crpoka nabopa comepxut N ueabx auces by, by, ...,by (0 < b; < 10°) — KoamdecTBo HOBBIX
3a/at, MOSABJISIIONINXCA B i-i J€HbD.

lapanTupyercs, 4To cymMMa N [0 BceM HaGOpaM BXOIHBIX JAHHBIX He HpeBocxoxuT 5 - 10°.

@dopmaT BbIXOAHbIX AAHHbIX

Ha xa»k1p1it HaOOp BXOIHBIX JAHHBIX BBIBEAUTE OHO IIEJI0€ YHC/I0 — MUHUMAJIHLHOE KOJTHIECTBO JTHEIR,
3a KOTOpble BaTblp cMoXKeT cienaTh Bee 3aaa9u. Keanm 9To HeBO3MOXKHO C/Ie1aTh, BeIBeauTe —1.

CucTtema oueHKkn

Hanuas 3ama4da comepkuT 6 moazamnad.

Ilonzanaua | lonmosiHuTesibHbIe orpaHnnvdeHus | Basabl
0 [Tpumepsr 0
1 D=1 )
2 NLI18,T=1 7
3 Bce a; paBaBI 18
4 D=N 18
5 N <2000, sumN < 2000 16
6 — 36
sumN — cymma N Bcem HaDOpaM BXOJHBIX JIAHHDBIX.
MNpumep
CTAHIAPTHHY BBOJ, CTAHIAPTHHY BHBOZ
2 3
5 3 2
6 87 206
83152
55
534103
25340

CrpaHuua 5 us 6



XX MayTtbikosckasi Onumnuaga no Matematuke, Pusuke n Nndopmatuke *Jens 1*
KazaxctaH, AnmaTbl, 9 aHeaps, 2024

3ameyaHue

B nepsom npumepe, Bareip Oymer paborars B auu 2,4, 5.
Bo Bropom npumepe, Bareip paboraer B mqaEu 3, 4.

CrpaHuua 6 us 6



XX Zhautykov Olympiad on Mathematics, Physics and Informatics, *Day 2*
Kazakhstan, Almaty, January, 10, 2024

Problem D. Watermelons

Input file: standard input
Output file: standard output
Time limit: 1 second
Memory limit: 256 megabytes

Lazy Batyr loves to eat watermelons all year round. Additionally, he is quite sociable and friendly. That
is why it’s not surprising that he has K reliable friends.

At the moment, Batyr has n watermelons, and the weight of the i-th watermelon is a;. Batyr is tired of
eating watermelons by himself, so he decides to give away all the watermelons to his K friends in such a
way that each watermelon goes to exactly one of his friends.

Batyr considers the distribution of watermelons to be fair if the following conditions are met:

1. Each friend receives at least one watermelon;

2. For each friend, the sum of the weights of the watermelons they receive does not exceed the sum of
the weights of the watermelons given to the other friends.

Of course, it may turn out that it is impossible to divide the available watermelons as Batyr wants. In
this case, he can buy several (possibly zero) watermelons from the experienced seller Abdou. Abdou has
m watermelons, where the weight of the i-th watermelon is b;.

Tell Batyr the minimum number of watermelons he should buy from Abdou to make a fair distribution,
and also output the distribution itself. If a fair distribution does not exist, output —1.

Input

The first line contains three integers n, m, and K (3<n <5-10°,0<m <5-10°,3 < K <5-10°) —
the number of watermelons Batyr has, the number of watermelons Abdou has, and the number of Batyr’s
friends, respectively.

The second line contains n integers ay, as, ..., a, (1 < a; < 10%) — the weights of Batyr’s watermelons.
1

The third line contains m integers by, ba, ..., by, (1 <b; < 109) — the weights of Abdou’s watermelons.

Output

The first line contains a single integer — the minimum number of purchased watermelons, or —1 if a
fair distribution does not exist. If the answer exists, output two more lines as follows (note that the 3-th
subtask does not need to print these two lines).

The second line contains n integers c1, ¢, ..., ¢, (1 < ¢; < K), where the i-th number ¢; indicates which
friend should receive the i-th watermelon of Batyr, if we number the friends from 1 to K.

The third line contains m integers di,ds,...,d, (0 < d; < K), where the i-th number d; means the
following:

e If d; = 0, then the i-th watermelon from Abdou does not need to be purchased;

e Otherwise, d; is the number of the friend to whom it should be given if the i-th watermelon from
Abdou was purchased.

If there are multiple suitable answers, output any.

Scoring

This problem contains 6 subtasks.
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XX Zhautykov Olympiad on Mathematics, Physics and Informatics, *Day 2*

Kazakhstan, Almaty, January, 10, 2024

Subtask Additional Constraints Points

0 Examples 0
1 m=0,a;=a;+1 (1 <i<n) 9
2 ai:ai+1(1§i<n),bj:bj+1(1§j<m) 19
3 It is not necessary to print the distribution of watermelons 24
4 m =20 20
5 bi=1(1<i<m) 10
6 — 18

Examples
standard input standard output

324 2

323 4 33

10 9 12

524 1

493527 23114

35 5 40

13 -1
12410
Note

In the first example, Batyr will have to buy both watermelons from Abdou. Then the watermelons can be
distributed in such a way that the sum of the friends’ watermelons will be [10,9, 5, 3], which is considered

a fair distribution.

In the second example, it is enough to buy the first watermelon from Abdou. Then the watermelons
can be distributed in such a way that the sum of the friends’ watermelons will be [55,4,9,42], which is

considered a fair distribution.

In the third example, it can be shown that a fair distribution does not exist.
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XX Zhautykov Olympiad on Mathematics, Physics and Informatics, *Day 2*
Kazakhstan, Almaty, January, 10, 2024

Problem E. Candies

Input file: standard input
Output file: standard output
Time limit: 3 seconds
Memory limit: 256 megabytes

New Year’s vacation is ending, and bthero has already bought various delicious candies for his friends at
the university. In total, he bought n candies, which he wants to distribute fairly among his friends.

To do this, he decided to arrange all of the candies in the list, where the i-th candy from the left can be
labelled by its kind a;. When one of his friends arrives, bthero picks a few candies from the beginning of
the list and gives them to that friend. This continues until bthero runs out of candies.

One of his friends may be offended if he finds out that another friend got the kind of candy he doesn’t
have. bthero doesn’t want his friends to be offended and wants to give out candies to as many friends as
possible.

Also, bthero wondered if he bought too many candies. So he wants to know for some pairs (I, r): how many
friends can get candies if he only uses candies from the interval (ay,...,a,)? Notice that bthero must use
all candies from the given interval.

Input

The first line of the input file contains two integers n and ¢ — the number of candies and the number of
pairs that are of interest to bthero (1 < n,q < 10°).

The second line gives n integers ay, ..., a, — types of all candies (1 < a; < n).

The next ¢ lines contain [;, ; — pairs for which bthero wants to know the answer (1 <; <r; < n).

Output

Print ¢ numbers, each on a separate line. The i-th number must be equal to the maximum number of
friends to whom bthero could give all of the candies from the interval (I;,7;).

Scoring

This problem contains 8 subtasks.

Subtask Additional constraints Points
0 Examples 0
1 a; =1,n,q <1000 )
2 qg=1,n <100 11
3 a; <2 11
4 bthero has bought exactly two candies of each kind 10
5 li=1 16
6 a; <100,n,q < 10° 15
7 n,qg<3-10° 12
8 — 20
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XX Zhautykov Olympiad on Mathematics, Physics and Informatics, *Day 2*
Kazakhstan, Almaty, January, 10, 2024

Example

standard input standard output

10 6
233122131
9
10

D W o O N ==
R, RN W

0 O © 0

Note

In the example for the first pair (1,9), the candies [ay,. .., ag] can be distributed as follows: the first friend
will receive candies [1,2, 3], the second will receive [3,1,2], and the third will receive [2, 1, 3].

The answer for the second pair (2,10) could be [[2,3,3,1,2],[2,1,3,1]].
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XX Zhautykov Olympiad on Mathematics, Physics and Informatics, *Day 2*
Kazakhstan, Almaty, January, 10, 2024

Problem F. Alikhan and studying

Input file: standard input
Output file: standard output
Time limit: 3 seconds
Memory limit: 256 megabytes

Conscientious student Alikhan studies in the kingdom of Batyr II. The kingdom of Batyr II consists of n
cities and m roads, where the i-th road has a length of w;. Also, from any city in the kingdom, it is possible
to reach any other city using these roads. In other words, the kingdom of Batyr II can be represented as
a connected weighted undirected graph with n vertices and m edges.

Alikhan may be interested in studying in several cities. However, due to a lack of time and resources, he
will have to limit himself to only some of them. Alikhan has not made a final decision on his choices, so
one of the following events occurs ¢ times:

1. Alikhan changes his desire to study in city x (i.e., if he previously wanted to study, he stops, and
vice versa).

2. Alikhan decides that he wants to live along road number e and wants to consider exactly k cities
for studying. Let’s denote the length of road e as W, and its ends as cities A and B. To choose a
place to live, Alikhan will first choose an integer = (0 < z < W), and then choose a location for his
home along the road, such that the distance from it to city A is z, and the distance to city B is
W —z. Let [ be the number of cities in which Alikhan wants to study, and dy, ..., d; be the shortest
distances from his home to these cities. Let’s order this list in descending order dy > do > ... > dj.
Alikhan is interested in the value of dj,. He finds it difficult to determine the value of x, so he wants
to calculate the sum of the values of d for all possible 0 < z < W.

Help Alikhan find the answers to his questions.

Input
The first line contains three integers n, m, and ¢ (2<n <103, 1 <m < mm(@, 10%), 1 < ¢ < 5000)
— the number of cities, roads, and events, respectively.

Each of the next m lines contains the roads of the kingdom wu;, v;, and w; (1 < ui,v; <n, 1 <w; < 107)
— the numbers of cities connected by the i-th road and its length (all numbers are integers).

Each of the following ¢ lines describes the events. First, one integer ¢; (1 < t; < 2) is given — the type of
event 1.

If t; = 1, then in the same line, one integer z; (1 < x; < n) is additionally given — the number of the city
in which Alikhan changes his desire to study.

If t; = 2, then in the same line, two integers e; and k; (1 < e; <m, 1 < k; < 10) are additionally given —
the number of the road along which Alikhan wants to live and the number of cities he will consider for
studying.

Initially, Alikhan does not want to study anywhere. It is also guaranteed that during any event i of the
second type, there are at least k; cities in which Alikhan wants to study.

Output

For each event of the second type, output the answer on a separate line.

Scoring

Let’s denote the maximum weight of an edge as L. Also, let’s denote the maximum number of cities in
which at the time of the event of the second type Alikhan wants to study as S (note that initially before
all events S = 0).
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Kazakhstan, Almaty, January, 10, 2024

Group Additional constraints Points
0 Examples 0
1 S=1 8
2 n,qg <100,L =1 8
3 n,L <100,q < 10° 12
4 m=n—1u =iv,=1i1+1,k =1 10
5 m=n—1kj=1 15
6 ki =1 24
7 — 23
Example
standard input standard output

4 35 55

1210 195

2 310 135

3410

11

211

14

221

222

Note

For the second event, the value of dj will be [0,1,2,3,4,5,6,7,8,9,10], which will sum up to 55.

For the fourth event, the value of dj will be [20,19,18,17,16, 15,16, 17,18, 19, 20], which will sum up to
195.

For the fifth event, the value of dj, will be [10,11,12,13,14, 15,14, 13,12,11, 10], which will sum up to 135.
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XX MKoyTikoB aTbiHAaFbl Xanbikapaablk onumnuaga. *2 Typ*
KaszaxctaH, AnmaTbl, 10 kaHTap, 2024

Problem D. Kapbbizpap

Input file: standard input
Output file: standard output
Time limit: 1 second

Memory limit: 256 megabytes

2Kasnkay Barbip kbl 60iibl KapOb3 »kerenii yaaraabl. COHbIMEH KaTap, OJ1 ©Te KOIIIILI >KoHe Meiipim/i,
COHIBIKTAH OHBIH K ceHiMIl jocTapbl 6ap eKeHiHe eIKiM TaH KaJIMaybl KepeK.

Kazipri yakpirra BaTnipabin n KapObI3bl 6ap, aj i-1i KapObI3IbIH CaJIMAFbl a;-Fa TeH. BaTbip KapObI3ab!
©31 2KeyJIeH IapIIaraHIbIKTaH, 0J1 9pOip KapObI3 HOCTap/bIH 121 Oipeyine Oepineringeil erir, GapJibik
Kapbo3ipl K mocTapbiHa TapaThil Oepyal yHFap/ibl.

Erep kejteci maprrap opbiHgajica, baTelp KapObI3 yiaecTipyii adia eIl ecenreiii:

1. Op moc keMm Jierenjie 6ip KapObI3 aJaIbl;

2. Op JOCTBIH ajraH KapObI3IapblH CaJMaKTapbIHBIH KOCBIHIBICH DacKa JocTapbiHa O6epiireH KapObl-
3ap/AblH Ca/IMaKTapbIHBIH KOCBIH/IBICBIHAH acCIIafiThIHbBI pac.

OpuHe, Ko/jia 6ap KapObi3iabl BaTblp KajaraHgail yaecTipy MyMKiH eMec OOJIBIN MIBIFYBl MYMKiH. Byt
JKaraiiaa o Toxipubesi carymibl AGaymen GipHere (MYMKIH HOJI) KapObI3 CATBHIN aja agabl. AGTymIin
m KapObI3Aapbl 6ap, OHJIA -1 KAPOBI3ILIH CAJIMAFHI b;.

Oi yiecTipiiy yinin Bareipra AGmyaeH caThlll aaybl KaxKeT KapObI3JapIblH, €H a3 CAaHbIH alThIHbI3 YKOHEe

VIIeCTIpyIiH ©3iH Jie 6achIIl IIbIFap. O yiecTipy 6omaca, —1 GACHII MIBIFAPBIHBI3.

Input

Bipinmi >xomma n, m xxeme K (3 <n <5-10°,0 < m <5-10°3 < K < 5-10°) ym 6yTin canmaps!
Oap — bBarbipablH KapObI3MapbIHbIH CaHbBI, caTyInbl AGIyIiH KapObI3MapbIHLIH, CAaHBI »KoHEe BaThIpabiH
JIOCTaPBIHBIH CAHDI.

Exinmi »xosma n 6yTiH canjgap ai,ag,...,a, (1 < a; < 109) 6ap — DBarbIp/ibiH, KapObI3IapbIHbIH CaJl-
MaKTapHI.

Ymiami »kouma m 6yrin cangap by, b, ..., by, (1 < b; < 109) bap — AOaymiH KapObI3IapbIHBIH, CAIMaKTa-
DL
Output

Bipimmi sxkomma 6ip 6yTiH camIbl OACKHII MTBIFAPBIHBI3 — CATHII AJBIHFAH KaPOBI3AAPILIH €H a3 CAHbI HEMeCe
oJIlJI yitecTipy 6onMaran xKarmaiina —1. 2Kayan 6ap 60J1ca, Keyiecijgeil Tarbl €Ki »KOJIIbI 6aChII IbIFAPbIHBI3
(3-mmi imKi ecenTe OCBI €Ki KOJBI OACKIIT MIBIFAPY/IBIH MIHIETTI €MeC eKeHIH eCKepiHi3).

Exinmi kosma n 6yTiH c1,C2,...,¢, (1 < ¢ < K) cangapblia 6aChIIl MIBIFAPBIHBI3, MYH/IA -1 ¢; CAHBI,
nocrapanl 1-aen K-ra jeifin HoMipJiecek, -1 KapObI3Ibl Kail JoCKa O6epy KepeKTirin Oiamipeii.

Yinmi skomga m 6yTin di,da, ..., dy, (0 < d; < K) canjapbia 6achlll MbFAPBIHBI3, MYHIA i~ d; CAHBI
KeJieciHi 6immipesi:

e Erep d; = 0 6oJica, onga i-11i KapObr3abl AGIyIEH caThIIl aIyIblH KaXKeTl XKOK;

e Oiirniece, AOmydiH -1 KapObI3BIH CATBIN aJfaH »Karmaiiga, d; Oyl KapObI3abl Kail 10cKa Oepy Ke-
PeKTIiriH 6iamipesi.

Bipuerrie xomaitanbl 2kayan 60jica, Ke3 KeJITeHiH OACHIIT MILIFAPBIHBIS.

Scoring

Bys ecen 6 imki ecenTeH Typasbl.
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XX MXKoyTikoB aTbiHgaFbl xanbikapanblk onumnuaga. *2 Typ*

KaszaxctaH, AnmaTbl, 10 kaHTap, 2024

Imki ecen Kocbimina mrekreysiep Ynaitnap

0 Mpercasgap 0
1 m=0,a =a4+1 (1<i<n) 9
2 ai:aiﬂ(1§i<n),bj:bj+1(1§j<m) 19
3 Kapbni3nap/ipiy, yityiecTipyid IIbirapy MiHIETTI emec 24
4 m =20 20
5 bi=1(1<i<m) 10
6 — 18

Examples

standard input standard output

324 2

323 4 33

10 9 12

524 1

493527 23114

35 5 40

13 -1
12410
Note

Bipinmi mbicanga AbmyaeH eki KapOBbI3IbI Jia caTbill ajgyra Typa Kesemi. ComaH KeiiH JI0CTapbIHbI3AbIH,
KapObI3IapbIHBIH, CAJIMAKTAPBIHBIH, KOCBIHAbICEL [10,9, 5, 3] 6oarbimaiil erin Taparyra Gosabl, Gy o/

yiiecTipy OOJIBII CaHAJIAIBI.

Exinmi mbicasga AGmyneH exi KapObI3abl Jia caTbil ajiyra Typa Keaemi. ComaH KeliH I0CTAPBIHbI3AbIH,
KapObI3/IaPBIHBIH, CAIMAKTAPbIHBIH KOCBIHJBICHL [55, 4,9, 42] Gosarbinaaii eTin TapaTyra 60Jabl, GyJr o/

yiiecTipy OOJIbII cCaHAJIAIBI.

Y1miHImm MbIcasga o1 YIeCTipyIiH >KOKTBIFBIH KopceTyre 0OJIaIbl.
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XX MKoyTikoB aTbiHAaFbl Xanbikapaablk onumnuaga. *2 Typ*
KaszaxctaH, AnmaTbl, 10 kaHTap, 2024

Problem E. KamnutTtep

Input file: standard input
Output file: standard output
Time limit: 3 seconds
Memory limit: 256 megabytes

7Kana XKbUIIBIK MepeKesep asiKTaayra KaKbiH, ajl bthero yHuBepcuTeTTeri ocTapbiHa SPTYPJIl oM KOM-
MIATTEP CATHIN ajbil Koiran. OJ1 6apJIbIfbl 77 KOMIIUT CATBIN aJIIbl KOHE OJIapJIbl JOCTAPBIHBIH, apaChIHIA
OJIIJT TYPJle TapaTKbIChI KeJIei.

OHBI Kacay YIIH 0J1 6apJiblK KOMIMTTEP/ KaTapra KOKJbI YIFapIbl, COJI YKAKTaH CaHAFaHIa -1 KOM-
IATTIH TYpi a; gen Genrimeyre 6osanbl. Jloctapbiabd, Oipi Kearenmae, bthero Karapabiy bacbinan OipHerre
KOMIIUT TaHJIAIl, COJI JockiHa Oeperi. By bthero kKoMIUTTEPI TAyCHIIFAHINA KAJTFACAJIHI.

JocTapblHbIH Oipi 6acKa JOCHIHBIH ©3iH/Ie »KOK KOMIIUTTIH, TYPIH aJfaHbIH OireH e PeHXKill KaJaybl MyM-
KiH. bthero mocTtapbIHbIH peHXKyiHe ceben OoraHbiH KasaMmaliael. CoHbIMEH Oipre 01 MyMKIHIITIHINE KOIT
JIOCBIHA, KOMIIAT TapaTKbLICHI KEJIEIl.

Conpaii-ak bthero ThIM KON KOMIHMT CATBHII aJbl Ma Jen oijanbin kasbl. CoHjgbikTan, Keitoip (I,7)
JKYITAPbI YIIH 0J1 KbI3BIFYIIBIIBIK TAHBITTHL: €rep 0J1 TeK (ag, . . ., G,) KOMIUTTEPIH KAJIBIPCA, €H YKaKChI
JKargaiiia KQHIa, JOChIHa OapJIbIK, KOMIIMTTEPI] TapaThil 6epe anap eai? bthero ochkl apajbIKTarbl OapJIbIK,
KOMITUTTEDP/II TapaTy KepeK eKeHiH eCKepiHi3.

Input

Enrisy daitibiabiy 6ipiamm xosbiHga n xkoue ¢ (1 < n,q < 106) ekl OyTiH cangap 6ap — KOMIIUTTED CAHBI
xoHe bthero KbI3bIKTBIPATHIH KYITAD CAHDI.

Exinmi »kosna n 6yTin cangap ag, ..., a, (1 < a; < n) 6ap — 6apiIblk KOMIUTTED TypJIepi.
Keuteci g xouma bthero »xayabwin 6iirici keserin [, (1 < 1; < r; < n) 6ap — Kynrap MoHEDI.
Output

Opbip GeJiek xkosa ¢ 6yTin can Gachin mbFapbiHei3. Ouapabiy i-1i canbl bthero (I;, ;) apaJibFbIHIAFbI
OapJIbIK, KOMITUTTEP/II TapaTa aJIaThlH JOCTAPIBIH MAKCUMAJIIbI CAHbIHA TEH 0OJIYbI KEPEK.

Scoring

By ecenrre 8 imiki ecen 6ap.

Imiki ecen Koceimina mekreysiep Ymnaitrap
0 Mpercangap 0
1 a; = 1,n,q <1000 b}
2 qg=1,n <100 11
3 a; <2 11
4 bthero op TYypAiH Typa €Ki KOMIIUTIH CATHII aJI/IbI 10
5 li=1 16
6 a; <100,n,q < 10° 15
7 n,qg <3-10° 12
8 — 20
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XX MXKoyTikoB aTbiHgaFbl xanbikapanblk onumnuaga. *2 Typ*
KaszaxctaH, AnmaTbl, 10 kaHTap, 2024

Example

standard input standard output

10 6
233122131
9
10

D W o O N ==
R, RN W

0 O © 0

Note

Mbicamga (1,9) 6ipinmi »Ky6el yuis |ag, ..., a9] KoMourrepin kesecineit Gesyre Gosiajbl: GipiHm j10c¢
[1,2,3] kemuurTepin anajpl, ekinrmiici [3, 1, 2] amaer, an yuiarmici [2, 1, 3] anapr.

(2,10) exinmm »Ky6bIHbIH kayabsl [[2,3,3,1,2],[2, 1,3, 1]] 601ybl MyMKiH.
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XX MKoyTikoB aTbiHAaFbl Xanbikapaablk onumnuaga. *2 Typ*
KaszaxctaH, AnmaTbl, 10 kaHTap, 2024

Problem F. AnuxaH >xaHe oky

Input file: standard input
Output file: standard output
Time limit: 3 seconds
Memory limit: 256 megabytes

CanaJipl crynenTt Asmxad Bareip 11 marmaibirbiaga okuasl. bareip 11 naTmaibirsl n Kaiaaap *KoHe 1m
JKOJILJAPIAH TYPaJbl, -1l »KOJIIBIH, Y3bIHALIFLL w;. Conjgaii-ak OyJI »KOJIIap apKblLIbl IaTIIAJILIKTBIH Ke3
KeJIleH KaJaChlHaH Ke3 KeJreH 0acKa KaJara xKeryre 6osagnl. backaia aiirkamnma, bareip I marmasib-
FBIH N IIBIHIAPHI YKOHEe M KaObIpFagaH TYpaThiH OalIaHbICKAH CAJIMAKTHI OarbITTaaIMaraH rpad TypiHae
KepceTyre 0OJIaIb.

Aunxan GipHerie KaJana OKyFa KbI3LIFYIILLILIEBL 60/Iybl MyMKIiH. AJlaiiia yaKbIT IIeH PECYPCTapIbIH 2KeTic-
IeyIIJIrineH o1 Kefbip KajaJlapMeH FaHa IMeKTelyre MoxKOyp Oosambl. AJiMxaH €3 TaHJAAYBIH TOJIBIK
IIEIKEeH YKOK, COHJIBIKTAH ¢ PEeT KeJiecl OKuraIapIbiH Oipl OpBIH aJiabl:

1. Ajiuxan x KaJaachlHa OKYFa JIEreH KbI3bIFYIIBLIBIFLL ©3repe/li (AFHU, OYPBIH OKBIFBICH KeJICe, OfibIH
e3repre/ii KoHe KepiciHire)

2. Ajuxan e »koJ1 OOMBIHIA TYPFLICHL 2KOHE OKY VIIIH 191 k KaJaJapibl KAPaCThIPIBICHL KeJIel. € KO-
JIBIHBIH, Y3bIHABIFBIH W jIell, aJl OHbIH IILIHIAPLIH A »koHe B KaJjanapbl peTinje Kopcereiiik. TyprbiH
yitai rangay yiia Agmxan aggeiver @ (0 < o < W) 6ip 6yTiH can/Ibl TaHJARIBI, COMAH KeiiiH KO
GolibIHgarbl Vitali A KajachblHAaH KAIIBIKTHIK X-Ke TEH eTill, aj B KajJacblHaH KAIbIKThIFbl W — T
TeH, eTill TagIai bl AMXaH OKBIFBICHI KEJIETIH KaJlaaap caHbl | »KoHe OHBIH, YiliHEeH OChl KaJlajaapra
JIeMiHr eH, KBbICKa KAIIBIKTBIK, d1,...,d; 6ojcbiH. Ochbl TiiMl Kemy peTiMeH di > do > ... > d;
CYPBINTANBIK. OJUXaHABl d KYHBI KBISBIKTBIpaAbl. OFaH & MOHI TypaJibl MIENNM KaOBbLIIay KUbIH,
cOHABIKTaH 0J1 Oapiblik MyMkiH 0 < z < W wmoHzgepiHe dj MoHIEpIHIH KOCBIHIBICHIH €CerTerici
KeJie/Ii.

Autmxanta cypakTapblHa »Kayall Tabyra KOMEKTECIHi3.

Input

Bipinmti »xomga n, m xome ¢ (2 < n <103, 1 <m < min(%, 10%), 1 < ¢ < 5000) ym 6yrin cam
Gepijirer — KaJiajiap, KoJJIap KoHe OKUFaJap CAHbI.

Kereci m o/aap/ia TaTIIa bIKThIH KOIAaphl u;, v; Kore w; (1 < ug,v; < n, 1 < w; < 107) Gepinren —
-1 2K0JI 6allJIAaHBICTHIPATHIH KAJIAJIAPIbIH HOMIPJIEpl »KoHE OHBIH, Y3bIHIbLIFbL.

Keueci ¢ koma okuramap/ sy cunarramasiapbl 6epinren. Bipinmi ¢; (1 < t; < 2) 6ip 6yTin canbl 6epiaesi
— { OKUFACBIHBIH TYPI.

Erep t; = 1 6ouica, g con xouma x; (1 < z; < n) 6ip GyTin canbl Gepineni — AJIMXaHHBIH OKyFa
KBI3BIFYIIBLIBIFBl ©3re€PETiH Kajla HOMIpI.

Erep t; = 2 6oJica, mos cou xouga e; xkoue k; (1 < e; < m, 1 < k; < 10) exi 6yrin canbl 6epinemi —
AutmxaH yit aJFBICHI KEJIETIH »KOJIJIBIH HOMIPI »KoHE OKyFa MYMKIHIIKTI KapacThIpaThIH KaJlaJap CaHbI.

Bacbinga AnnxaH emkangaii Kajala OKbIFBICH KeJIMei i, OpOip ekiHIi Typ/eri 4 okurachl Ke3inae AanxaH
OKBIFBICHI KEJIETIH KaJlajgap CaHbl KeM Jierenjie k; OoJiaThbIHbIHA KEIIIiK Oepie/.

Output

OpOip eKiHII Typjeri OKuFara yKayamnThl 06JIeK YKOJIFa, IBIFAPbIHbI3.

Scoring

2Kouapln MakcuMa Iabl Y3bIHABIFLIH L mern Oenrieiik. Conpaii-ak AJinxaH ekiHim Typaeri okura KesiH-
Jle OKBIFBICHI KeJIeTiH KaJiaJap/IblH eH KOIl CaHblH S jen Gesriieilik (6acrainkpiia 6apiblK OKUFAJIAP/IBIH,
aznpraga S = 0 ekeHiH ecKepiHi3).
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XX MXKoyTikoB aTbiHgaFbl xanbikapanblk onumnuaga. *2 Typ*
KaszaxctaH, AnmaTbl, 10 kaHTap, 2024

Iiki Tanceipma KoceiMmina irekreysiep Ynaitnap
0 Mprcangap 0
1 S=1 8
2 n,qg <100,L =1 8
3 n, L <100,q < 103 12
4 m=n—Lu=4v,=1+1,k; =1 10
5 m=n—1k=1 15
6 k=1 24
7 — 23
Example
standard input standard output

435 55

1210 195

2 310 135

3410

11

211

14

221

222

Note

Exinmi okura kesinge dy mowi [0,1,2,3,4,5,6,7,8,9,10] ren 6omaapl. OapiabiH, KOCBIHIBICH 55 6OJIaIbI.
Teprinmi okura kesinge dy moni [20,19, 18,17, 16, 15,16, 17, 18, 19, 20] Ten 6osaab1. OJiapIbiH KOCBIHIBICHL
195 6onamwr.
Becinmii oxkura kesinge dy moni [10,11,12,13,14,15,14,13,12,11, 10] Ten 6ouampt. Osapabis, KOCHIHIBICHI
135 6onamwL.
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XX MayTtbikosckasi Onumnuaga no Matematuke, Pusuke n Nndopmatuke *ens 2*
KasaxctaH, Anmatbl, 10 ausaps, 2024

3apaya D. ApOys3bil

VMg BxoaHoro haitna: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
Orpann4enue 10 BpeMEHH: 1 cexkyHna
OrpaHnudenue 1o IaMsITH: 256 merabaiit

Jlenussrit Bareip g06uT ecth apOy3bl Kpyribiit roa. Ko Bcemy mpodemy, OH KpaifHe OOIIUTE/bHbIN 1
J006POKEIATEIbHBIN, II09TOMY HUKOI'O HE JOJ2KHO YAUBHUTDL, 9TO y HEro eCTh K HaJIeXKHBIX JIPY3eil.

B ceromusammuuit moment y Bartbipa ecth n apby30B, npudeM Bec -r0 apOy3a paseH a;. baTbipy ocro-
9epTesI0o CaMOMY €CTb apOy3bl, B CJIEICTBUH 9ero OH PEIINJ pa3faTh Bce apOy3bl cBouM K Ipy3bsM Tak,
9TO KarKJIblil apOy3 JI0CTAHeTCs] POBHO OJIHOMY W3 €r0 JIPy3eil.

Batbip cunraer pasmady apOy30B cnpasedaugoti IpU BBIIOJHEHUN CJIELYIONINX YCIOBUIA:

1. Kaxkaplit apyr moJsydaer XoTsa ObI oquH apOys3;

2. g Kaxk7aoro Jpyra BEPHO, 9TO CyMMa BECOB IOJIYYEHHBIX UM ap0y30B HE MPEBBIIMIACT CyMMY BECOB
apOy30B, HEPeIAHHBIX OCTAJbHBIM JIPY3bsiM.

Pazymeercsi, MoxkeT 0Ka3aThCsI, 9TO HEIb3s PA3JIe/IUTh UMeroruecs apOy3bl Tak, Kak xodeT barwip. B
TAKOM CJIy4ae OH MOXKET JIOKYIIUTb HECKOJIBKO (BO3MOXKHO, HOJIb) apOy30B y OIBITHOIO Tpojasia AGry. Y
AbGny ectb m apOy30B, Ije Bec i-Io apOy3a paBeH b;.

Ckazkure Barplpy MUHMMa/JIbHOE KOJIMYIECTBO apOy30B, KOTOPBIE OH JIOJIKEH KyIUTh y A6y, 4TOOLI
MOXKHO OBLJIO CJesIaTh CIPaBEJINBYIO pa3jady, a TakrKe BBIBEJIUTE caMy pasjady. Eciau cipaBemmBoii
pasjady He CYLIECTBYET, BhiBeauTe —1.

cDOPMT:IT BXOAHbIX OAdHHbIX

B niepBoit cTpoke 3a1a10Tes Tpu restbix ancaan, mu K (3 <n < 5-105,0 < m < 5-10%,3 < K < 5-10%)
— KOJIMYeCTBO apOy30B y barbipa, KosmmdecTBo apOy308B y Ipogasia AOLy 1 KOJIMIECTBO Apy3eil BbarTbipa,
COOTBETCTBEHHO.

Bo BTOpOii cTpoKe 3a/1a10TCsT N TEJBIX THCEIT A1, A2, . . ., a4y (1 < a; < 109) — Beca apby30B bartnipa.

B Tperbeii cTpoKe 3aja10Tca m nesbix auces by, ba, . .., by, (1 < b; < 10%) — Beca apbyszos A6y.

@dopmaT BbIXOAHbIX AAHHbIX

B 1niepBoii cTpoKe BBIBEAUTE OJHO LEI0€ YUCJIO — MUHUMAJIBHOE KOJUIECTBO KYILJIEHHBIX apOy30B, WK
—1, ecau cupaBeIIMBOI pasmadu He CYIIECTBYET. KCIM OTBET CyIIECTBYET, BBIBEIUTE €Ile JIBE CTPOKU
crreyIonM o6pa3oM (3aMeThbTe, 9To B 3-if moi3aade HeoOsI3aTeIbHO BHIBOJUTE 9TU J[BE CTPOKN).

Bo BTOpOI#i CTPOKE BBIBEIUTE N MEJIBIX YUCEN C1,C2,...,Cp (1 < ¢; < K), ryie i-e 9ucio ¢; 0O3HaYaer,
KaKOMy JIpyTy II0 HOMepPY Hy»KHO IepenaTh i-ii apby3 Barbipa, eciim Mbl IpoHYMepoBaH apy3eit or 1 10
K.

B Tperbeil cTpoke BbIBEUTE M NEbIX duces di,ds, ..., dy (0 < d; < K), rue i-e aucsio d; o3Hadaer
cJIe Iy IoIee:

e Ecmm d; = 0, To i-it apOy3 y A6y He HYKHO TMOKYTIATh;
e Uluaue, d; paBHO HOMEPY JApyTa, KOTOPOMY HYKHO MepeaTh, ecin i-it apOy3 Aoy ObLT KyILieH.

Ecan ecTh HECKOJIBKO MOIXOJISIIIIAX OTBETOB, BBIBEIUTE JIFOOOI.

CucTtema oueHKkn

Jlannas 3aja49a cojiepKuT 6 moazagad.

Iloazamaua JomnosaHnTeIbHbIE OTPAHUYEHUS Banawr
0 [Tpumepsr 0
1 m=0,a;,=a;41 (1<i<n) 9
2 ai:azurl(1<i<n),bj:bj+1(1§j<m) 19
3 Heobs3aresibHo BHIBOAUTD pasiady apOy30B 24
4 m=20 20
5 bi=1(1<i<m) 10
6 — 18
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XX MayTtbikosckasi Onumnuaga no Matematuke, Pusuke n Nndopmatuke *ens 2*
KaszaxctaH, AnmaTsl, 10 siHBaps, 2024

MNMpumepbl

CTAHIAPTHHY BBOJ, CTaHZAPTHHN BHBOZ

324
323
10 9

524
493527
35 5

413 -1
12410
2

BN R RN

3ameyaHune

B nepsoMm mpumepe npuigercs KynuTh oba apbysa y A6ay. Torma MoxKHO paszzarb apOysbl Tak, 4To
cymma apbysoB jpyseii 6yuer [10,9,5, 3], uro cunraercs cupase/InBOil pa3adoil.

Bo BTOpOM mIpHMEpE IOCTATOYHO KYIUTH HEPBbId apOy3 y Abmy. Torma MoxKHO pasmaTh apOysbl Tak,
410 cymMMa apby30B Jpyseii Oyuer [55,4,9,42], uro cunraercs cupase/InBOl pa3Iadoil.

B Tperbem mpumepe MOXKHO MTOKa3aTh, 9TO CIIPABEINBON Pa3Iadn HE CYIIEeCTBYET.

CrpaHuua 2 us 6



XX MayTtbikosckasi Onumnuaga no Matematuke, Pusuke n Nndopmatuke *ens 2*
KasaxctaH, Anmatbl, 10 ausaps, 2024

3apava E. KoHdeTbl

VMg BxoaHoro haitna: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
Orpann4enue 10 BpeMEHH: 3 CEeKyH/IbI
OrpaHnudenue 1o IaMsITH: 256 merabaiit

HoBorogmame KaHUKYyJIBI y2Ke MOAXOIAAT K KOHILY, a bthero y»Ke 3aKyHHUJICS Pa3HbBIMA BKYCHBIMU KOH-
deramu jist cBOUX Jipy3eit B yHuBepcuTere. CyMMapHO OH KYIUJI 7 KOH(QET, KOTOPbIE OH XO4YeT YeCTHO
pacupee/nTb MEXKIY JIPY3bsIMUA.

JLJ1st 9TOro OH peIIn Pa3/IoKUTh BCe KOH(METHI B Psijl, IIe i-10 KOHMETY CJIEBa MOXKHO 0DO3HAYNTL €6
BUJOM «;. Korma mpuxoaut onwH u3 ero japyseit, bthero BeIOMpaeT HECKOILKO KOH(MET ¢ HadaJa psiia u
JAPUT UX 9TOMY JIPYLY. DTO IPOLOJIKAETCS JI0 TeX IO0p, IoKa y bthero He 3aKOHYATCSI KOHQETHI.

OnuH u3 ero napyseil MOXKeT OOHIETHCsI, KOIJa Y3HAET, 4TO JAPYroil Apyr MOy BUJ KOH(METHI,
KOTOpPOro y Hero HeT. bthero He xodeT, 9To0ObI y ero Apy3eil 6bL1 moBo jyist obuabl. [Ipu sToMm oH XoUer
pa3naTh KOHMETHI KAaK MOXKHO OOJIBIIEMY KOJIMYECTBY JAPY3eil.

Takxke bthero 3amymaJcs, a He Ky JIX OH CJIAUIIKOM MHOro KoHder. [ToaTomMy eMy cTaio mHTEpECHO
JIst HeKOTOPBIX Hap (I, 7): & CKOJIbKUM JIPY3bsIM B JIydIlIeM CJIydae OH Obl MOI pa3/iaTh Bce KOH(ETHI, ecJiu
ObI OH OCTABUJI Ha CTOJIE TOJBKO KOHMETHI (ay, ..., a,)? 3amerbre, 9T0 bthero mo/KeH UCIOIB30BATH BCE
KOH(METHI Ha 9TOM OTPE3KE.

®dopmaT BXOAHbIX AaHHbIX

B HepBOﬁ CTPOKE BXOJHOT'O Cl)aﬁﬂa JaHbl /IBa IIEJIbIX YUCJJIa 1 1 ¢ — KOJIMYIEeCTBO KOH(i)eT 1 KOJINY€ECTBO,
nap KoTopbie naTepecytor bthero (1 < n,q < 109).

Bo BTOpOii cTpOKe JaHbI N EIBIX YUCEN A, . . . , Gy — Bujbl Beex korder (1 < a; < n).

B mocnenyromnux ¢ cTpokax JaHbl 3HaYEHUs l;, r; — HaPbI, /s KOTOPLIX bthero xodeT y3HATDH OTBET
@dopmaT BbIXOAHbIX AAHHbIX

BriBenTe ¢ menbIx dmces1, KaXkIoe B OTAEIBHOI CTPOKE. i-€ TUCIIO JOJKHO OBITH PABHO MaKCHMAJIb-
HOMY KOJIMYEeCTBY Jpy3eil, KoTopbiM bthero mor 6l pa3garh Bee KOHMETH ¢ poMexyTKa (1;, ;).
CucTtema oueHKkn

JlanHas 3aa49a COJIEPKUT 8 MOA3a,1a4.

Ilonzamaua donosHnTETbHBIE OTPAHUYEHUS Banner
0 IIpumepsr 0
1 a; =1,n,q < 1000 )
2 q=1,n <100 11
3 a; <2 11
4 bthero xKynu poBHO JBe KOH(METHI KaXKJIOTO BUJIA 10
) li=1 16
6 a; < 100,n,q < 10° 15
7 n,qg <3-10° 12
8 — 20
MNpumep
CTaHIAPTHHHE BBOZ, CTaHOAPTHHHE BHBOZ,

10 6 3

1233122131 2

19 2

2 10 1

5 8 1

6 9 1

36

6 8

CrpaHuua 3 us 6



XX MayTtbikosckasi Onumnuaga no Matematuke, Pusuke n Nndopmatuke *ens 2*
KasaxctaH, Anmatbl, 10 ausaps, 2024

3ameuaHne

B npumepe st nepsoit napst (1,9) MOXKHO pasjennTh KOHMETHI [ag, .. ., ag] caegayommum ob6pa3oM:
nepBblii pyr noayant kKoudersr [1,2, 3], Bropoii mosyunr [3,1, 2], a rperuii mosyunr [2,1, 3].

Otser st Bropoit nmapset (2,10) moxer 6with [[2,3,3,1,2],[2,1,3,1]].

CrpaHuua 4 us 6



XX MayTtbikosckasi Onumnuaga no Matematuke, Pusuke n Nndopmatuke *ens 2*
KasaxctaH, Anmatbl, 10 ausaps, 2024

3apava F. AnnxaH n y4eba

VMg BxoaHoro haitna: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
Orpann4enue 10 BpeMEHH: 3 CEeKyH/IbI
OrpaHnudenue 1o IaMsITH: 256 merabaiit

JlobpocosecTHbIi cTyaeHT Auxan yunuTcst B KoposeecTBe barbeipa I1. KoposescTBo Barbipa 11 cocront
U3 N TOPOJOB U M JIOPOTL, i-s U3 KOTOPBIX MMeeT JUINHY w;. Takxke u3 JiroOOro ropoja KOPOJIEBCTBA
MOXKHO J100paThcs B JII000M Apyroit mo stuM goporaM. Vubpivu ciioBamu, KoposeBcTBo Bareipa I moxkmo
[PEJICTABUTH KAK CBA3HBIN B3BEIICHHBIN HEOPUEHTUPOBAHHBIN Ipad U3 n BEpIIUH u m pebdep.

AtnxaH MOXKeT OBITh 3aMHTEPECOBAH B yuebe B HECKOJIBKHUX Topojiax. OJHAKO, B CBSI3U C HEJOCTATKOM
BPEMEHU U PECYPCOB, €My MPUIETCST OIPAHUIUTHCS TOJBKO HEKOTOPBIMU TOPOJaMU U3 HUX. Ajnxan He
OIIPEJIEJINIICS C BLIDOPOM IO KOHIIA, ITO3TOMY ¢ Pa3 IMPOUCXOIUT OJHO U3 CJICILYIOMNX COOBITHI:

1. AjiuxaH MeHsleT CBOE YKeJIaHWE YUUTbCsl B TOpPOjie & (TO €CTh, eCJIM PAaHBIIe OH XOTeJl yUUThCs, TO
nepecraer, 1 Haobopor).

2. Ajuxas pelaer, 4TO XO4eT KUTh BIOJIb JOPOI'M C HOMEPOM € U XOUYeT PACCMOTPETh POBHO k rOpOIOB
Jutst yaebbl. O603HAMUM JIJIMHY JOPOTH e Kak W, a ero KOHIBI mipejcTaBuM ropojgamu A u B. s
BBIOOpA Kubst Anuxan crepsa BoibepeT ojuo 1esoe uncio x (0 < x < W), a 3arem BbIbGepeT Takoe
MECTOIIOJIOZKEHUE JIOMa BJOJIb JIOPOTH, UTO PACCTOSTHUE OT HETO JI0 ropoja A paBHA T, a PACCTOSIHUE
10 roporna B pasaa W — z. IlycTb [ — 9T0 KOIMYIECTBO rOPOIOB B KOTOPBIX AJINXaH XOUET yUIUThCS
udy,...,d; — 3T0 Kpardajilee pacCTOSIHUE C €r0 JOMa, 10 3TUX IOPOJIOB. Y IOPSI0YUM 3TOT CIIHCOK
mo yobiBaHuio dy > do > ... > d;. AiimxaHy WHTEpeCcHO 3HadeHue di. EMy CJI0XKHO OIpPEeIeIuThCs CO
3HaYEHUEM &, IIO3TOMY OH XOYeT IIOCYUTATH CyMMY 3HadeHMil dj 110 BceBO3MOXKHBIM 0 < o < W.

[Tomorure AjimxaHy HARTH OTBETHI HA €I0 BOIPOCHI.

®dopmaT BXOAHbIX AAaHHbIX

B nepBoii cTpoke jambl TpH HeibIX umcaa n, mu ¢ (2 < n < 103, 1 < m < min(@,lOB),
1 < ¢ < 5000) — KOJIMUECTBO TOPOJIOB, JOPOT U COOBITHI, COOTBETCTBEHHO.

B kaxio0ii M3 CIeIyomuX m CTPOK 3aJaHbl JOPOTU KOpOJIeBCTBa u;, v; u w; (1 < wujv; < n,
1 <w; < 107) — HOMepa T'opoJIoB, KOTOPbIE COEUHSIET i- JOpora U e€ JJIMHA.

B kaxk 101 u3 mocsieayonmx ¢ CTPOK JaHbl onucaHust cobbiTuit. CHadasa 1aeTcs OQHO Ie/10e YUCIIO t;
(1 < t; <2) — T cobblTus i.

Ecin t; = 1, T0o B T0ii 2Ke cTpOKe JOMOJHUTEIBHO JaeTcst OjiHO 1esoe dncio x; (1 < x; < n) — HoMep
ropoja, B KOTopoM AJInxXaH MeHSIET CBOE YKeJIAHWe yIUThCsI.

Ecin t; = 2, To B TOil Ke CTPOKe JIOMOJHUTEIHHO JAI0TCs JiBa Teabix uncia ¢; u k; (1 < e; < m,
1 < k; < 10) — HOMEp J10pOrH, BJIOJIb KOTOPOH AJIMXaH XOUeT KUTh U KOJMYECTBO I'OPOJIOB, KOTOPBIE OH
PaCCMOTPHUT JJisT yIeObI.

WsznavaabHo AMxaH HATJE HE XOYeT YINThCs. TakzKe rapaHTHPYeTCs, 9T0 BO BpeMsi JiFoO0Tro COObITHSI
1 BTOPOI'O THIIA €CTh KaK MUHUMYM k; TOPOIOB, B KOTOPBIX AJIMXaH XOUYET yIUThCSI.

®dopmaT BbIXOAHbIX AAHHbIX

,ZLHH KazKJ10I'O COOBITUA BTOPOI'O THIIa BbIBEIUTE OTBET Ha OT,II,GJH)HOI;'I CTPOKE.

CucTtema oueHKkn

Obo3HaTNM MaKCUMAJIBHBIH Bec pebpa kak L. Takxke 0003HATNM MAKCUMATBLHOE KOJTUIECTBO TOPOJIOB,
B KOTOPBIX HA MOMEHT COOBITHSI BTOPOrO THIa AJIMXaH XOUeT YIUThCs, Kak S (obparnte BHUMAHUE, ITO
U3HAYAJIBHO JI0 Beex cobbiTuii S = 0).

CrpaHuua 5 us 6
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I'pynna | /lonmoiHUTEIBHBIE OTpaHUYeHUs | BaJibl
0 [Tpumepnt 0
1 S=1 8
2 n,qg <100, L =1 8
3 n, L < 100,q < 10° 12
4 m=n—1Lu =4v,=1+1,k =1 10
5 m=n—1k=1 15
6 ki=1 24
7 — 23
MNpumep
CTaHIAPTHHHE BBOZ, CTaHIAPTHHE BHBOZ,

4 35 55

1 210 195

2 310 135

3410

11

211

14

221

222

3ameuvaHue

st Broporo cobbitust 3Hadenust dy, 6yayT pasust [0,1,2,3,4,5,6,7,8,9,10], uro B cymme Gyzer 55.

st weTBepToro cobbiTust 3Hadenus dy, 6yayT pasubl [20,19,18,17,16, 15,16, 17,18, 19, 20], aro B cym-
Mme Oymer 195.

st sitoro cobbitust 3nadenust dy OymayT pasast [10,11,12,13,14, 15,14, 13,12,11,10], uro B cymme
oymer 135.

CrpaHuua 6 us 6
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