IMPACT 2025 Teachers

Problem A. Bakwa ayaaHbil

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

Memory limit: 256 megabytes

Auteic maTmasipikTa, bakia ApasapbiHga TOPTOYPHIIITHI MAPIIBI TOPI3Al FaXKalbIll OaKIa YKacaJFaH,

OHBIH, OpOip KAOBIPFACHIHBIH, Y3BIHIBIFBL 1.

Bakmra aymarbinga eKi MaHbBI3IbI 2KOJT CaJIbIHFaH. Bipintmi ko1 — Kesaenen, edi 1 6ipJiik, GaKIIaHbIH COJT
JKarblHAH OH, »KarblHa JeiiH co3blirad. EXiHmm »Koj — TiK, eHi 1 6ipjik, OaKIIaHbIH »KOFaprbl XKarblHAH
TOMEHTI »KarblHA JIeiH OTIIT XKaThIP.

Ciznig MiHIETIHI3 — 3epTTeyIijepre Ko/aapaal 00C KaaraH OaKimagarbl ayMaKThl AaHBIKTAYFa KOMEKTECY.
MpicaJsibl, erep Gakina 3x3 eJsmeMinge OoJica, KaJaraH ayMak 4 mapiibl Merp Oosaibl. Exi >KoabiH Oip
Kep/Jle KUBLJIBICBHIII 2KaTKaHbIHa Ha3ap ayﬂaprHbIS, 2KoH€ KUDBIJILICTBIH ayManI TEK 61p peT KaHa aJIbIHBIIT

TaCTaJIybl KEPEK, €Kl peT eMec.

Bapubik, Kojimap aIbIHBII TacTaraHHaH KeiiH OaKIIaHbIH KAHIIA IIapIIbl MeTPl KaJIaIbl?

By Tanceipmaia xamer 5 Tect 6ap. Opkaiicbickl 20 bajiMen GarajiaHa bl

Input
Kipic gepexrepinin a3 sxombmia 6ip can n (1 < n < 10%) 6epinren — 6axia MapIIbIHbIH Y3bIHBIFLL.
Output
EcenTin mernmiMid MbIFAPBIHBIS.
Example
standard input standard output
3 4
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Problem B. ApceHHiH kKa3biHacChI

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

Memory limit: 256 megabytes

ApceH — epXKypeK KasblHa i37eyIi, 0JI YKaKbIHIa 1 CHUKBLIPJIbI KPUCTAJIIAD KATKAH KYIIMs Ka3blHa CaH-
JIBIFBIH TAIThI. Op KPHUCTAJIBIH OYTiH caHMeH OepijeTin Kyarsl 6ap. Jlereamen, Oyi1 KpUCTAIIAPIBI COJI
KyiiHge KaJAbIpyFa OOoJIMalibl — OJIAp/bIH, CaHbl KeOeiireH cailblH, OJIapJaH IIbIFATHLIH epeKIle CoyJie
KyTIeies.

O3ziHiH Kayilci3[iriH KaMTaMachl3 eTy VIIiH ApceH TeK Oip KPUCTAJIbl KAJJIBIPY/Ibl MIEIITi, Oipak MYHbI
aKBLJIMEH KacarbIChl KeJreii. OJ1 KpucTaaJapMeH KeJjleci 9peKeTTep i OpbIHJayFa MYMKIH/IIK OepeTiH KoHe
PUTYaJJIbI TAIlTHI:

CanybikTarbl 6ip Kpucrasael (nHgeKcl 1) Tapgaiapl. Ocbl KPUCTAJIBIH KYIIIH [aii/laJaHbll KaJlfraH [a-
pbiH osciperesi. By gerenimis, Kaaran 6apJiblk KpHcTaagap YInH (j # i), oJapiblH KYIIi TaHJIAJFaH
KPUCTaJIJILIH KYIIiHe a3as/bl: aj = a; — a;. PUTyasbl opblHjaranHal Keilin Tanjalral KpUCTaJl »Korala-
Jibl. Op PUTYaJJIbI OPBIHJATaH CAlbIH, CAHJBIKTAFrbl KPUCTAJIAD/IBIH CaHbl Oipeyre azasifibl. n — 1 puryas
OpBIHJIAIFAaHHAH KeiiH CaHIbIKTa TeK Oip KpUcTaa Kasaabl.

ApceH COHFBI KaJlFaH KPHUCTAJJIBIH, €H KyaTThl OOJIFaHBIH Kajaiabl. OraH GapJiblK PUTYAJIAPIbl OPbIH-
JaraHHAH KeiiH KaJIFaH KPUCTAJIBIH MaKCHUMAaJIbl MYMKIH KYIIiH Tabyra KOMEKTeCiHi3!

Input

Bipinmi xomma n (1 <n < 105) OYTiH caHbl — KPUCTAJIAPIbIH CAHbI Oepie/.

Exinmnm »koima n 6yTiH caHbl — a1, a3, ..., Ay, (—109 <a; < 109), Op KPHUCTAJIIBIH KYIIT Oepiiesi.

Output
BapJbik puTyasiap opblHIaJIraHHaH KefliH KaJraH KPUCTAJIBIH MAKCUMAJIIbl MYMKIH KYIIIH HIBIFAPbIHBIS.
Scoring
Imki ecen | Koceimina Tasmanrap | ¥Ynaistap | MingerTi imiki ecerrrep
1 n =2 10 —
2 n <8 15 1
3 n < 2000 25 1,2
4 — 50 1,2, 3
Example
standard input standard output
3 4
375
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Problem C. Ap3aH catbin an, kbimbaT caT

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

Memory limit: 256 megabytes

Ciz keseci n xkyngzeri Genriii 6ip aknusiHbIH H6arachklH Jypbic Ooikail asacekrs. Ciz Oy OuTiMMeH akiima
TaIKBIHBI3 KeJe i, Oipak KyHiHe Oip aKInsaH apThIK eMeC CATHII AJIFbIHBI3 KeJledl, OipaK KalaraHbIHbI3IIA,
aKIUsIIApABl caTa bepe ajaachl3. bacrankbiaa ci3fie akIusaIap »KOK KoHe Ci3ie aknusaiap boaMaran Kesje
AKIUSIHBI CaTa aJMaicbl3. N KYHHEH KeliH MYMKIHJIMHINE KOIl aKIla TallKbIHbI3 KeJle/.

Input
Bipinmi xkomma 6ip 6yTin can n(l <n < 2- 105) — KYHJIEP CaHBI.
Exinmi xosma n 6yTiH caH ¢, o, ..., ¢p (1 < ¢ < 105). -1 aKIAS KYHBI C;.
Output
n KYHHEH KeliH eH KOIl JIereH/ie KAHIIa aKiia Tabyra OOJaThIHBIH ITbIFaPbIHbI3.
Scoring
Imiki ecenrep | Kocbimia taganrap | Ymoaiijiap
1 n =2 10
2 n < 1000 31
3 a; = 1 DapJbIK ¢ VIIiH 20
4 Kocbimimra mekrey Kok 39
Examples
standard input standard output
4 6
1234
4 4
1423
4 0
4321
Note

Bipiumii mbrcanma Gipinmmi,ekinmm KoHe YIIiHIN KYHI aKITUSHBI CATBII aJIbII, OApPJIBIFBIH TOPTIHIN KYHI
caTy THUIMJI.

Exinmmi Mprcasma GipiHim KyHi CATBIN ajIbIll, eKIHIM KYHI CATBII, VITIHIN KYHI CATBHIN /b, TOPTIHIN KYHI
caTy THUIMJI.

Yiiamnm MbIcasiia ermkaHaail maiiga Kepy MyMKiH eMec.
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Problem D. YwTikTep

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

Memory limit: 256 megabytes

N caunan TypaTbIH @ MaccuBi 6ap. a; = ay, koHe a; < a;j 607aTbH (i < j < k) YIITIKTED CAHBIH TaOBIHbI3.

Input
Bipiumi xkomma N(1 < N < 300000).
Exinmi xkosma N 6yrid cas ag,ag, - ,an(l <a; < N).
Output
Ecernrin »kayaObIH MIBIFAPBIHBI3.
Scoring
Imki ecentep | Kocbimiia Tananrap | Ymnaiiiap
1 n < 100 15
2 n < 5000 20
3 a; < 2 opbip ¢ yirin 20
4 Kocpbiuiira mekTey KoK 45
Examples
standard input standard output
6 4
232132
10 28
1212312131

Note

Bipinmi mbicaset keseci (i, 7, k) yurrikrepi ecen maproiaa keneni: (1,2, 3), (1,2,6), (1,5, 6) xone (3,5,6).
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Problem A. Garden’s area

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

Memory limit: 256 megabytes

In the distant kingdom of the Garden Islands, an incredible garden was created in the shape of a square,
with each side having a length of n.

Two essential roads were laid within the garden. The first road is horizontal, 1 unit wide, stretching from
the far left edge of the garden to the right. The second road is vertical, also 1 unit wide, crossing the
garden from the top to the bottom.

Your task is to help the researchers determine how much territory remains in the garden, free from the
roads. For example, if the garden has a size of 3 by 3, the remaining area would be 4 square meters.
Remember, both roads intersect at one point, and the intersection area should only be subtracted once,
not twice.

How many square meters of the garden will remain once all the roads are subtracted?

In this task, there are overall 5 tests. Each of them will be evaluated as 20 points.

Input

In the only line of input, a single number n (1 < n < 10%) is given — the length of the side of the square
garden.

Output
Output the answer to the problem.
Example
standard input standard output
3 4
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Problem B. Arsen’s treasures

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

Memory limit: 256 megabytes

Here is the translated version of the problem statement:

Arsen is a brave treasure hunter who recently discovered a mysterious treasure chest containing n magical
crystals, each having an integer power value. However, these crystals cannot simply be left as they are—
they emit a strange radiation that intensifies if there are too many of them.

To ensure his safety, Arsen decided to leave only one crystal, but he wants to do it wisely. He found an
ancient ritual that allows him to manipulate the crystals as follows:

Choose one crystal (with index i) from the chest. Use the power of this crystal to weaken the others.
This means that for all other crystals (j # ¢), their power decreases by the power of the chosen crystal:
a; = aj — a;. After performing the ritual, the chosen crystal disappears. Each time Arsen performs the
ritual, the number of crystals in the chest decreases by one. After performing the ritual n — 1 times, only
one crystal will remain in the chest.

Arsen wants the remaining crystal to be as powerful as possible. Help him determine the maximum
possible power of the crystal that can remain after all rituals are completed!

Input

The first line of the input contains an integer n (1 <n < 10%) — the number of crystals.

The second line contains a sequence of n integers ai, as, ..., a, (—10° < a; < 10°) — the power of each
crystal.

Output
Print the maximum possible power of the last remaining crystal.
Scoring
Subtask | Add. requirements | Points | Req. subtasks
1 n =2 10 —
2 n<8 15 1
3 n < 2000 25 1,2
4 — 50 1,2,3
Example
standard input standard output
3 4
375
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Problem C. Buy Cheap, Sell High

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

You can perfectly predict the price of a certain stock for the next n days. You want to profit from this
knowledge, but you can buy no more than one stock per day, while you can sell as many as you want.
Initially, you have no stocks, and you cannot sell a stock when you do not have any. After n days, you
want to have as much money as possible.

Input
The first line contains a single integer n (1 < n < 2-10%) — the number of days.
The second line contains n integers ¢y, ¢z, ..., ¢, (1 < ¢; < 10%). The price of one stock on the i-th day is
C;.
Output
Output the maximum amount of money you can earn by the end of n days.
Scoring
Subtask | Additional Constraints | Points
1 n=2 10
2 n < 1000 31
3 a; = 1 for each 1 20
4 No additional constraints 39
Examples
standard input standard output
4 6
1234
4 4
1423
4 0
4321
Note

In the first example, you buy on the first, second, and third days, and sell all three stocks on the fourth
day.

In the second example, you buy on the first day, sell on the second, buy on the third, and sell on the
fourth day.

In the third example, you will not be able to earn anything.
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Problem D. Triples of Numbers

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

Memory limit: 256 megabytes

There is an array a consisting of N positive integers. Find the number of triples (i < j < k) such that
a; = ai and a; < a;.

Input
The first line contains a single integer N (1 < N < 300000).
The second line contains N integers aj,as, - ,an (1 < a; < N).
Output
Output the answer to the problem.
Scoring
Subtask | Additional Constraints | Points
1 n < 100 15
2 n < 5000 20
3 a; < 2 for each ¢ 20
4 No additional constraints 45
Examples
standard input standard output
6 4
232132
10 28
1212312131

Note

In the first example, the following triples (i, j, k) are valid: (1,2,3), (1,2,6), (1,5,6), and (3,5,6).
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