OT16op B VHueepcuter NHHononuc
WNuHononuc, Becna 2024

3apgada A. 3anpeuwieHHasi cymma

Nwms Bxosuoro daitra: CTaHIAPTHHE BBOZ,
Wmsa Beixoanoro daiiia: CTAHIApPTHHH BHBOZ,
Orpanundenue 110 BpEMEHU: 2 cexyHIbI
OrpaHnudeHnue 1o HaMsITH: 512 merabaiiT

Bawm JaH MaCCUB IIeJIbIX 4YuceJl a AJUHDBI 7. Ka}K,ZLbIIU/I JIEMEHT MAaCCHBA MOKET OBLIThb «BKJIIOYCHHLIM »
WA «BBIKJIIOUYEHHBIM». V3HA9aIBbHO BCE 3JIEMEHTHI BKJIIOYEHBI.

Tpe6yeTCﬂ ,IIO6I/ITI)C5{ TOrO, 9TOOBL HE CymIeCTBOBaJIO JABYX BKJ/IIOYEHHBIX 3JIEMEHTOB C CyMMOI7I POBHO

k. To ecTp 3ampelnena CUTyalsd, B KOTOPOii a; M a; 0ba BKIIOYEHBI, i # j W a; + a; = k Jjia 3apanee
HU3BECTHOTO K.

Onpe;:LeJmTe, KaKoe€ MUHUMaJIbHOE YHCJIO 3JIEMEHTOB HA/J10 BBLIKJIIOYUTDH, 9TOOBI ITOCTABJIEHHOE yciaoBue
BBIIIOJIHAJIOCH.

dopmaTt BXxOAHbIX AAHHbIX

B nepgoii crpoke jianbl gBa neabix unciaa n u k (1 <n < 105; 1<k 109).
B caenyrormeit cTpoke mepedncaeHbl N mesbIX duces a; — 3eMeHThl MaccuBa (1 < a; < 109).

®dopmaT BbIXOAHbIX OAHHbIX

BbIBe,ZLI/ITe €IMHCTBEHHOE YMCJIO — MHUHUMAaJIbHOE KOJIMYECTBO 3JIEMEHTOB, KOTOPOE HeO6XO,HHMO BbI-
KJ/IIIOYUTD.

Cucrtema oueHkn

Barer 3a KaxKay1o moa3aaady HAUUCISIIOTCS TOJBKO B CJIyYae, €CJIU BCe TeCTBI sl 9TON MTOA3a1a n
U HEOOXOUMBIX 10/13a/1a9 YCIIEIITHO TPOIeHbI.

IMonsanaua | Babi domnonHauTeabHbIE Heobxonumbie Nudopmarius
OrpaHuYeHUs nmoa3agaqu 0 IIpoBepKe
0 - [PUMEPHI U3 yCJIOBUS TTOJTHAST
1 20 n < 20 0 TIOJTHAS
2 15 n,a;, k < 1000; k HeueTHO repBast OImmoKa
3 25 n,a;, k <1000 0-2 repBasi OIIIOKa
4 40 HET 0-3 repBasi OIIuOKa
lNpumepsbl
CTAHIAPTHHY BBOJ CTAHIAPTHHYN BHBOZ,

5 100 1

77 23 45 54 22

77 2

4348434
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Selection to the Innopolis University
Innopolis, Spring 2024

Problem A. Forbidden Sum

Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 512 megabytes

You are given an array of integers a of length n. Each element of the array can be “active” or “disabled”.
Initially all elements are active.

It is required to ensure that there are no two active elements with a sum of exactly k. That is, the situation
in which a; and a; are both active, i # j and a; 4+ aj; = k for a previously known £ is forbidden.

Determine the minimum number of elements to be disabled so that the condition is satisfied.
Input

The first line contains two integers n and k (1 <n < 10%; 1 < k < 107).

The next line lists n integers a; — the elements of the array (1 < a; < 10%).
Output
Output a single number — the minimum number of elements to be disabled.
Scoring

Points for each subtask will be awarded only if all tests for that subtask and the required subtasks have
been successfully passed.

-y R
0 — samples full
1 20 n <20 0 full
2 15 n,a;, k < 1000; k is odd first error
3 25 n,a;, k <1000 0-2 first error
4 40 none 0-3 first error

Examples

standard input standard output
5 100 1

77 23 45 54 22

TT 2
4348434
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OT16op B VHueepcuter NHHononuc
MHuHononuc, Becha 2024

3apgava B. Paccagka no aygutopun

Nwms Bxosuoro daitra: CTaHIAPTHHE BBOZ,
Wmsa Beixoanoro daiiia: CTAHIApPTHHH BHBOZ,
Orpanundenue 110 BpEMEHU: 2 cexyHIbI
OrpaHnudeHnue 1o HaMsITH: 256 merabaiiT

B magasie ygebnoro roja Ha ypoK IpOrpaMMUPOBAHUs MPUILIN k MKOJILHUKOB. MecTa it Mocaj Ku B
ayJINTOPUU pa3OUThI HA N PsJIOB, IPOHYMEPOBAHHBIX OT 1 /10 n. B KaxK/1oM psiy m MecT, IPOHYyMEPOBaH-
HbIX oT 1 ;10 m. [lockosbKy 9T0 Hadaso y4ebHOTO Iroja, HEOOXOUMO B IIEPBYIO OYEPEb OIIPEJIEIUTHCS C
paccakoii.

ITo pasmuyHbIM IpHYUHAM (110 COCTOSIHUIO 3J10POBbsI HJIU IIPOCTO IIOTOMY YTO 3aXOTEJIO0Ch), Y HEKOTO-
PBIX IIKOJBHUKOB €CTh OFPAHUYEHUS 110 TOMY, I'Jle OHA MOTYT cujieTh. OrpanndeHus ObIBAIOT JABYX BUJIOB:

® IIKOJIBHUK HOMEp §; MOXKET CHJETb TOJILKO Ha PsJax C 7;1 IO T 9;
® IIKOJILHUK HOMED S$; MOXKET CHACTh TOILKO Ha MECTaX ¢ HOMEPaMU C ¢; 1 10 C; 2.

Bcero Takux orpanuvenuit poBHo p. st 0HOTO U TOTO K€ IMIKOJILHUKA MOXKET ObITh He 60j1ee OIHOrOo
OTpaHUYeHUs KaKJO0Tr0o mu3 JBYX BuJ0B. HazoBem MHIKOJbHUKA HEJOB0ALHBIM, €CJIA €My He ObLIO BBIIAHO
MECTO B ayJIUTOpPUM, JIMOO e€C/in XOTd ObI OJHO U3 €ro OrPAHUYECHUIl He BBITOJJIHEHO.

NznagaabHO HE OJHOMY IIKOJBHUKY He OBLIO HA3HAYEHO MECTO. 3aTeM MPernoIaBaTe/b ¢ pa3 OTAABA
MIOPYYEHNs BUA <IIMKOJBHUKY S; CECTh Ha MECTO C; B PALY 7;». Ecau npu sToM

® 1JIN 3TO MECTO yiKe ObLIIO KEM-TO 3aHAgATO,

® 1IN MIKOJIBHUK S; Y2Ke CuaeJl Ha KaKOM-TO APpYTOM MecCTe, a IIpu TaKOM nepecagke KOJIMIeCTBO
HEBDLIIIOJIHCHHDBIX OI‘paHI/I‘IeHI/IIU/I CTPOro yBeJIim41ImBaJIoOCh,

[IOpyYeHne NTHOPUPOBAJIOCDH, U IKOJIBHUK S; ocTaBaJjics Ha Mecre. ObparuTe BHUMAHIE, 9TO €CJIA Y IIIKOJIb-
HUKa He ObLIO HA3HAYEHHOIO €My MECTa, a Ha3HAUEeHHOE MECTO CBODOIHO, MOpydeHue Oy/IeT BBIIOJJIHEHO
BHE 3aBHCHUMOCTHU OT OIPAHUYEHUI MIKOJbHUKA.

O6pabotaiiTe Bce IOPYYEHUs IPEIIOIABATESI U BHIBEIUTE B KOHIE KOJIUYECTBO HEJOBOJIBLHBIX IITKOJIb-
HUKOB.

dopmaTt BXOAHbIX AAHHbIX

B meppoii cTrpoke depe3 mpobesl HaHbl 9eThIpe LEJIbIX YUCIa T, M, k U p — pas3Mepbl ayInTOPHH,
KOJIMYECTBO MIKOJIBHUKOB 1 KojimdecTBo orpanndenuii (1 < n,m < 1000, 1 < k < 105, 0< p < 2k).

Kazknas n3 cie1yromux p CTpoK coJiepKuT orpanndenue B popmare «R s; 151 752> 1w «C 8; ¢;1 ¢ 2> —
6o orpaHuveHre Ha HOMep Dsijia, JIMbO OrpaHnvYeHne Ha HOMep MecTa Jils IKoJabHuKa §; (1 < s; < k;
1 <ripg<rm2<n1<c1 <o < m). lapanrupyercst, 9T0 y KaxK/I0ro MIKOJIbHUKA €CTh HEe GoJiee
OJTHOT'O OT'PaHMYIEHUsT KaXKJIOr0 BHJIA.

B cretytomieit cTpoke JIaHO TeJIoe YHCI0 ¢ — KOMMHYecTBOo TopyHennii nmpernogasarens (1 < ¢ < 2-10°).
Kaxnas u3 ciemyromux ¢ CTPOK OIKCHIBAET IOpYUeHUe Ipenojasaresis B ¢popmare «MOVE s; r; ¢;» —
MIKOJIBHUKY §; TepececTb B psas r; Ha MecTo ¢; (1 < s; < k; 1< <n; 1 < ¢ <m).

®dopmaT BbIXOAHbIX OAHHbIX

BoiBeuTe eIMHCTBEHHOE 11€/I0€ YUCI0 — KOJUYIECTBO HEJOBOJIBLHBIX IIKOJBHUKOB B KJlacce mocie o6-
PabOTKH BCEX MOPYUEHUI IPEIoIaBaATEs.

Cucrtema oueHkn

B »sroit 3amade Bcero 25 TecToB, HE CUNTAasl MPUMEPOB W3 yCJIoBHs. KayKIblil TeCT HE3aBUCUMO OT
JPYTUX OIEHUBAETCs B deThipe OaJjita. TecThl OTJIMYAIOTCA JAPYT OT JPyra pasMepaMu BXOIHBIX JAHHBIX U
Pa3ANIHBIMA AOTOJTHUTEIbHBIMIA OTPAHNIEHUSIMMU.

CrpaHuua 2 us 5
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MNMpumepbl

CTAHIApPTHHN BBOZ,

CTaHIapPTHHH BHBOZ,

2240
3

MOVE 1 1
MOVE 2 1
MOVE 3 11

=

2242

R122

c311

4

MOVE 1 1
MOVE 2 1
MOVE 3 2
MOVE 4 2

N = N+~

3 3 100 2
R112
R223

5

MOVE 1 2 3
MOVE 2 1 2
MOVE 100 1
MOVE 99 1 1
MOVE 98 2 2

1

97
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Selection to the Innopolis University
Innopolis, Spring 2024

Problem B. Classroom Arrangement

Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 256 megabytes

At the beginning of the school year, k students came to the programming lesson. The seats in the classroom
are divided into n rows numbered from 1 to n. Each row has m seats numbered from 1 to m. Since this
is the beginning of the school year, it is necessary to first decide on the seating.

For various reasons (health reasons or just because they want to), some students have restrictions on
where they can sit. There are two types of restrictions:

e student number s; can only sit in rows r; 1 through 7; »;

e student number s; can only sit in seats numbered ¢; 1 through ¢; 2.

In total, there are exactly p such constraints. For the same student there can be at most one constraint
of each of the two types. Let’s call a student unhappy if he was not given a place in the classroom or if at
least one of his constraints is not satisfied.

Initially, no student was assigned a seat. Then the teacher gave ¢ assignments of the form “student s;
moves to the seat ¢; in the row r;”. If at this time

e cither this seat has already been occupied by someone,

e or student s; already sat in some other seat, and with such a transfer the number of unfulfilled
constraints strictly increased,

assignment was ignored, and student s; remained in place. Note that if a student had no assigned seat
prior and the assigned seat is free at the moment, this assignment will be completed regardless of the
student’s constraints.

Process all of the teacher’s assignments and output the number of unhappy students at the end.

Input

The first line contains four integers n, m, k, and p — the sizes of the classroom, the number of students,
and the number of constraints (1 < n,m < 1000; 1 < k < 105, 0<p< 2k).

Each of the following p lines contains a constraint in the format “R s; r; 1 r;2” or “C s; ¢;1 ¢;2” — either
a row number constraint or a seat number constraint for student s; (1 < s; < k; 1 < r;1 < 10 < m;
1 <¢i1 <o <m). It is guaranteed that each student has at most one constraint of each type.

The next line contains an integer ¢ — the number of teacher’s assignments (1 < ¢ < 2-10%). Each of the
following ¢ lines describes a teacher’s assignment in the format “MOVE s; r; ¢;” — the student s; has to sit
inrow r;onseat ¢; (1<s;<k;1<r;<n;1<¢ <m).

Output

Print a single integer — the number of unhappy students in the class after processing all of the teacher’s
assignments.

Scoring

There are 25 tests in this problem in total excluding the samples from the statement. Each test is
independently graded with four points. The tests differ from each other by the size of the input data
and various additional constraints.
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Innopolis, Spring 2024

Examples

standard input

standard output

2240

3

MOVE 1 11
MOVE 2 1
MOVE 311

[y

2242

R122

c311

4

MOVE 1 1
MOVE 2 1
MOVE 3 2
MOVE 4 2

N = N =

3 3 100 2
R112
R223

5

MOVE 1 2 3
MOVE 2 1 2
MOVE 100 1 1
MOVE 99 1 1
MOVE 98 2 2

o7
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OT16op B VHueepcuter NHHononuc
WNuHononuc, Becna 2024

3apaya C. HecnyuaiiHbie Ony>xgaHus

VMg BxoaHorO (haitra: CTaHIAPTHHE BBOZ,
Wwms Beixoanoro daiia; CTaQHIAPTHHYN BHBOZ,
OrpaHndenue 110 BpeMeHH: 2 CeKyHJIbI
Orpannudenue 1o HaMsITH: 256 merabaiit

[Tepen BamMu B psiji PACIIONIOXKEHBI 1 KHUT, i-s1 KHATA B PsI/Iy UMEET N03HABAMENbHOCTNG, PABHYIO ;.
Bbl uzydaere KHUTH CJIEIYIOMIIM OOPA30M:

1. cnepBa BbIOMpaeTcs: Kakasi-TO KHUra, 0003HAYUM ee HOMED 3a &}

2. 3areM Bbl HAUMHAETEe [epeOUPATh KHUTU HOJPsijl, HAYMHAsSL C Hee, 10 HAIIPABJICHUIO BJIEBO (HAIIPAB-
JICHUIO YMEHbIIICHIsT HOMEPA);

3. TOKa cJjeBa OT TeKYHLeIUA KHHUTHW HaXOJUTCA KHHUT'A MEHbIIIE nian paBHOIU/I IIO3HaBaTE/JIbHOCTHU, BbI IIe-
pemeniaeTech K He;

4. ipm TOM BaM HPABUTCS Pa3HOOOpa3wue, MOITOMY BBl HE ciesiaere Oojibiie k mepeMenieHuii MexK Ty
KHUTAMU C OJIMHAKOBOH MTO3HABATEIHLHOCTHIO.

WabiMu csioBaMu, BBl IBUZKETECHh BJIEBO, IIOKa HE JI0iIeTe 10 KHUTHU ¢ OOJIbIIeil BECOMOCTHIO, HaYa/Ia
maccuBa win (k + 1)-it KHUTU TOAPsiJ ¢ OJIMHAKOBOM MO3HABATEIbHOCTHIO.

Hanpuwmep, eciin 1o3HaBaTeIbHOCTH KHUT paBHbL (3,3, 3,4,4,5), k = 2, u Bbl HaYMHAETE C MOCJIEIHEH
KHUTH, BBl COBEPIINUTE YEeThIpE IepPEMEIeHUs] BJIEBO, ITOC/IE Yero OCTAHOBUTECH.

st Kaxkaoit m3 m BO3MOXKHBIX «CTAPTOBBIX» KHUT X; OIPEIe]NTe, Ha KAKOW KHIUTEe OCTAHOBUTCS TAKOM
IIPOIIECC.

®dopmaTt BXOAHbIX AAHHbIX

B nepBoii cTpoke JaHo 1e10e ducyao n — KoaumdecTBo KHur (1 < n < 4 - 105). Bo BTOpoit cTpoke uepes
IpOOEJT IEPEIUCTEHDI N TIEJIBIX UNCET (; — 3HAYEHUS IMO3HABATE/IHLHOCTH KHUT B MOPSIIKE MX CJIEIOBAHUS
B pay (1 < a; < 107).

B cienyrommeit crpoke depes mpobest JaHbI ABaA MEIbIX TUCAA M U k — KOJHIECTBO 3alIPOCOB U MAKCHU-
MaJIbHOE YHC/IO MepeMeleHnit MexK Iy KHUTaMu paBHoil mosnasareasnocTn (1 <m < 4-10% 0 < k < n).

B mocieqneit crpoke depes mpobes mepedncIeHbl M HEeIbIX IUCesT T; — HOMepa KHUT, C KOTOPBIX Oy1eT
HAYMHATHLCs onucaHHblil mporece (1 < z; < n).

@dopmaT BbIXOAHbIX OAHHbIX

BriBenTe 1epes mpobesr m 1eIbIX Ynuces oT 1 10 n — HOMepa KHUT, HA KOTOPBIX OCTAHOBUTCS IIPOIIECC
B KaXKJIOM U3 3aIIPOCOB.

Cucrtema oueHKkn

Bamer 3a Kaxkmayio moa3ajgady HaIUCASIIOTCS TOJLKO B CIydae, €CJIM BCE TECThI ITOH IMOm3aladu U
HEOOXOANMBIX IOI3a1a4 YCIIEITHO TPOHICHBDI.

Mowsaawn | Baams | Aometmmene | oot [ o
0 - [PUMEDPDI U3 yCJIOBUSA [OJTHAS
1 13 n,m < 10 0 TTOJTHAST
2 12 n,m < 1000, k=0 TTOJTHAS
3 15 n,m < 1000, k=1 IoJTHast
4 18 n,m < 1000 0-3 repBas OoImmoKa
) 19 k=20 2 repBas OIIHOKa
6 23 HET 0-5 repBast oImmoKa

Crpanuua 4 us 5



OT16op B VHueepcuter NHHononuc

WNuHononuc, Becna 2024

MNMpumepbl

CTAHIApPTHHN BBOZ,

CTaHIapPTHHH BHBOZ,
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2
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Selection to the Innopolis University
Innopolis, Spring 2024

Problem C. Non-Random Walk

Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 256 megabytes

There are n books in a row in front of you, the i-th book in the row has popularity equal to a;.

You study the books as follows:

1. first you choose some book, let’s denote its number by x;

2. then you start going through the books in a row, starting from it, to the left direction (the direction
of decreasing number);

3. as long as there is a book of lesser or equal popularity value to the left of the current book, you
move to it;

4. you like variety, so you don’t make more than k£ moves between books with the same popularity.

In other words, you move to the left until you reach the book with higher popularity, the beginning of
the array, or the (k + 1)-th book in a row with the same popularity value.

For example, if the popularities of the books are (3,3,3,4,4,5), k = 2, and you start at the last book,
you will make four moves to the left and then stop.

For each of m possible “starting” books x; determine at which book such a process will stop.

Input

The first line contains an integer n — the number of books (1 < n < 4-10%). The second line lists n
integers a; — popularity values of the books in their order in a row (1 < a; < 10%).

In the next line two integers m and k representing the number of queries and the maximum number of
moves between books of equal popularities are given (1 <m < 4- 1050 <k < n).

The last line lists m integers x; — the numbers of books from which the process will start (1 < z; < n).
Output

Print m space-separated integers from 1 to n — the numbers of books the process will stop at in each
query.

Scoring

Points for each subtask will be awarded only if all tests for that subtask and the required subtasks have
been successfully passed.

Subtask | Points Additional Required Feedl.oack
Constraints Subtasks Policy

0 - samples full
1 13 n,m < 10 0 full
2 12 n,m < 1000, k=0 full
3 15 n,m <1000, k=1 full
4 18 n,m < 1000 0-3 first error
5 19 k=20 2 first error
6 23 none 0-5 first error
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Examples

standard input

standard output

N W

3445

56

1122

, Nk N W WO

N O O

7 210 10 6

34567

1114467
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