IMPACT 2024
Kazakhstan, Almaty, January 10, 2024

3apgaya A. Abdu and formula

Nwmst Bxosuoro daita: standard input
WNmsa Beixoanoro daiiia: standard output
Orpanundenne 10 BpeMEHU: 1 second
Orpanudenne 1o MAMSITH: 256 megabytes

Abdu is very passionate about various mathematical formulas. Today he discovered another interesting
formula on the Internet. It looks like this: z° + 2! 4+ 22 + ... + 2. Your task is to output the value of this
formula for the given integers « and n. Since that value might be large, print it modulo 10° + 7.

(DopmaT BXOAOHbLIX OAHHbIX

In the first and only line, two integers x and n are written (1 < z < 10,1 < n < 10'8).
dopmaT BbIXOAHbIX AaHHbIX

Output the answer to the problem modulo 109 + 7.

CucTtema oueHkn

This problem consists of five subproblems. Additional constraints for each subproblem are specified in
the table below. To earn points for a subproblem, all tests for that subproblem must pass.

Subproblem | Points | Constraints
1 8 n =2
2 13 [ n<103
3 21 | n<10°
4 30 | n<10°
5 28 Full constraints
MNpumepsl
standard input standard output
2 2 7
34 121

CrpaHuua 1 us 5



IMPACT 2024
Kazakhstan, Almaty, January 10, 2024

3apada B. Golden Matrix

Nwmst Bxosuoro daita: standard input
WNmsa Beixoanoro daiiia: standard output
Orpanundenne 10 BpeMEHU: 1 second
Orpanudenne 1o MAMSITH: 256 megabytes

Batyrkhan and Yesmakhan found themselves participants in the game "Golden Matrix." They were
given a matrix of size n X n, where each cell contains a natural number. The essence of the game is to
find the maximum number that is the sum of values from two different cells of the matrix,
provided that the Manhattan distance between these two cells is strictly greater than the
given number k.

The Manhattan distance between two cells of the matrix is defined as the sum of the
absolute differences of their coordinates horizontally and vertically. For example, for cells
(i1,41) and (i2,j2), the Manhattan distance is |i; — ia| + |j1 — J2l-

Help the guys in this exciting game, as the correct answer will give them a chance to
win valuable prizes.

®dopmaT BXOAHbIX AAaHHbIX

The first line contains two natural numbers n and k£ (2 < n < 1500,0 < k£ < 2n—3). Starting
from the second line, the matrix itself of size n x n is entered. The matrix values are natural
numbers not exceeding 10°.

@®opmaT BbIXOAHbIX AAHHbIX

Output the solution to the problem.

CucTtema oueHKkn

This problem consists of four subproblems. Additional constraints for each subproblem
are specified in the table below. To earn points for a subproblem, all tests for that subproblem
must pass.

Subproblem | Points | Constraints

1 9 k=0

2 13 n < 50

3 29 n < 500

4 49 Full constraints

MNpumep
standard input standard output

31 22
293
417 5
2131

CrpaHuua 2 us 5



IMPACT 2024
Kazakhstan, Almaty, January 10, 2024

3apava C. Dosay and queries

Nwms Bxonnoro daiira: standard input
Nwms Beixomoro daiira: standard output
Orpanuntenue 110 BpeMeHH: 1 second
OrpaHudenne 0 MAMSTH: 256 megabytes

Today Dosay acquired a new array consisting of n integers. Roman wanted to learn more about this
array, so he asks Dosay ¢ questions. In each query, Roman is interested in how many subarrays of this
array the number z; is the minimum. Help Dosai answer all of Roman’s questions.

dopmaT BXOAHbIX AaHHbIX

In the first line of the input, two integers are given: n (1 < n < 10%) and ¢ (1 < ¢ < 10°), the number
of elements in the array and the number of questions Roman asks, respectively.

The second line of the input contains n integers, not exceeding 10 in absolute value.

The third line of the input contains g integers, representing Roman’s queries (—10° < z; < 10%). It is
guaranteed that Roman asks non-repeating questions.

@dopmaT BbIXOAHbIX AAHHbIX

Output Dosay’s answers to each of Roman’s queries separated by spaces.

Cucrtema oueHKkn

This problem consists of five subproblems. Additional constraints for each subproblem are specified in
the table below. To earn points for a subproblem, all tests for that subproblem must pass

Subproblem | Points | Constraints

1 10 1<n<50

2 22 1 < n <500

3 25 1 < n <1000

4 23 All numbers are distinct

5 20 Full constraints

MNpumepsl
standard input standard output

55 82113
53214
13542
95 2468 25
543212345
54321

CrpaHuua 3 us 5



IMPACT 2024
Kazakhstan, Almaty, January 10, 2024

3apaya D. Mirror

Nwms Bxonnoro daitra: standard input
Nwms BeixosHoro daiira: standard output
Orpanntvenne 1o BpeMeHH: 5 seconds
Orpanudenne 10 MaMSITH: 256 megabytes

Alisher is working at a PR agency. Recently, he received an order: to come up with a name for a
company that sells mirrors. Alisher has already come up with a beautiful name, but he was asked to make
the company name also mirror. A name is mirror if it reads the same from both ends.

Alisher doesn’t want to change the old name too much, so he decided to simply add additional letters
in some places to make it mirror. When adding new letters, the existing letters should retain their original
order. Help him add the minimum number of additional letters to make the new name palindromic.

dopmaT BXxOoAHbLIX AAHHbIX

Given one string s (1 < |s| < 15000) — the company name that Alisher initially came up with. It is
guaranteed that the string s consists of lowercase Latin letters.
(DopmaT BbIXOAHbLIX OAdHHbIX

In the first line, output a single number — the minimum number of letters that need to be added to
the original name to make it mirror.

In the second line, output the new company name. If there are multiple ways to achieve this, output
any of them.

Cucrtema oueHKkn

This problem consists of 6 subproblems.

Subtask Additional Constraints Points
0 Examples 0
1 |s| < 4, s consists of letters 'a’, 'b’ 20
2 |s| < 300 15
3 |s| < 1000 15
4 |s| < 5000 20
) |s| < 10000 15
6 |s| < 15000 15
MNpumepsl
standard input standard output
ab 1
bab
abba 0
abba

CrpaHuua 4 s 5



IMPACT 2024
Kazakhstan, Almaty, January 10, 2024

3apava E. Random problem

Nwms Bxonnoro daiira: standard input
Nwms Beixomoro daiira: standard output
Orpanuntenue 110 BpeMeHH: 1 second
OrpaHudenne 0 MAMSTH: 256 megabytes

Given n and m. The next n lines contain strings ¢y, ts,...t,. You need to calculate the probability
that a random string, consisting of lowercase Latin letters and of length m, will contain at least one of
the n strings t1, t2,...t, as a substring.
dopmaTt BXOAHbIX AAHHbIX

The first line contains the numbers n and m (1 < n,m < 103).

The next n lines contain strings ¢y, to,...t,.

It is guaranteed that the strings are non-empty, consist of lowercase English letters, and the total
length does not exceed 103.
(DopmaT BbIXOAOHbIX AdHHbIX

Output the required probability modulo 107 + 7.
Cucrema oueHkn

This problem consists of five subproblems. Additional constraints for each subproblem are specified in
the table below. To earn points for a subproblem, all tests for that subproblem must pass.

Subproblem | Points | Constraints

1 9 (1 <i<n)max|t;]| =1

2 25 | n=1,m,|t1] <100

3 21 n=1,m,|t;| < 1000

4 22 n,m, [t; +to + -+ +t,| < 100

) 23 Full constraints

MNpumepsbl
standard input standard output
11 576923081
a
2 2 153846155
a
bc
5 10 1475466
the
kzdg
eewelptz
ec
gni
3ameuaHne

In the first test, the probability is 1 / 26. In the second test, the probability is 52 / 676.

CrpaHuua 5 us 5



IMPACT 2024
Kazakhstan, Almaty, January 10, 2024

3apayva A. Abay >xaHe cdopmyna

Nwms Bxonnoro daiira: standard input
Nwms Beixomoro daiira: standard output
Orpanuntenue 110 BpeMeHH: 1 second
OrpaHudenne 0 MAMSTH: 256 megabytes

Abnmy opTypii MaTeMaTHKaJbIK, (hopMyJajiapFa KATThl KbI3bIFaJbl. BYriH 0J1 HMHTEpHETTEeH Tafbl Oip
KBI3BIKTHI (popmysanst Tantsl. Ou kesecigeii: 29 + ' + 22 + ... 4 2", Cizzin minjgerinis — Gepinren 6yrin
& KOHEe 1 CaHJIaphl YIIiH OChI (DOPMYJIAHBIH MOHIH MIbIFapy. Bys can yiikeH 60/1ybl MYMKIH OOJFAHIBIKTAH,
onel Tek 109 4 7 Moysinen taby Kepek.
dopmaT BXxOAHbIX AAHHbIX

Bipinmmi »KoHe KaJFbl3 XKoJjia & KoHe N eki 6yTin can xkasbutajbl (1 < o < 109, 1<n< 1018).
CDopmaT BbIXOAOHbIX AAdHHbIX
Tanceipmara skayants 107 + 7 Moyiti GOABIHIIA MIBIFAPBIHBI3.

Cucrtema oueHkn

Byt ranceipma 6ec imKi TarnceipMaaH TypasIbl. [mKi TanceipmMaiap YImiH TOMEHIEr KecTeie KOPCeTi-
reH KOCBIMIIA IEeKTeyJIep OpbIHIa aabl. [IKi TanchlpMa YIIiH yhail ajgy VIIiH OChI iMKi TalChIPMaHbIH
OapJIbIK, ChIHAKTAPBIHAH 6Ty KEPEK.

Imki Tanceipma | Ynaitmap | [lekreyrep
1 8 n=2
2 13 n < 103
3 21 n < 10°
4 30 n < 10°
5 28 Tonwik 1IeKTEYIED
MNpumepsbl
standard input standard output
2 2 7
34 121

CrpaHuua 1 us 5



IMPACT 2024
Kazakhstan, Almaty, January 10, 2024

3apgava B. AnTtblH maTpuua

Nwmst Bxosuoro daita: standard input
WNmsa Beixoanoro daiiia: standard output
Orpanundenne 10 BpeMEHU: 1 second
Orpanudenne 1o MAMSITH: 256 megabytes

Bareipxan mer Ecmaxan "aiarbia marpura ol bIHBIHBIH, KATBICYIBLIAPBI 601161 OJapra 1 X 1 eJimeM i
MaTpuia Oeplial, OHIa op YSIIBIKTa HaTypaa caH Oap. OBIHHBIH KayaObl MaTpPULIAHBIH, €Ki opTypJi
VSIIBIKTAPBIHIAFB MOHIEPIH KOCBIHIBICHI 60JIaTHIH MaKCUMAaJIAbl CaHAbl Taby OO0JIbIIl TaObLIAdbI,
erep OYJI eKi yaIIbIK apachblHAAarbl MaHX3TTeH KALUIBIKTHIFBI OepijireH k caHbIHAH KATAH YJIKEH
bouica.

Martpuiiaubis, €Ki ysMIbIFbl apacbhblHAarbl MaHX3TTeH KAINBIKTBIFbI OJIap/IblH KOOPAWHAT-
TapbIHBIH, KOJIIEHEH >K9He TiriHeH abGCOJIIOTTiI albIpMAaMIbLIBIKTAPBIHBIH, KOCBIHIBICHI PETiH-
e aHbIKTasaabpl. Mbicansl, (i1, j1) koHe (ig,j2) YSMBIKTaphl yiiiH MaHX3TTeH KAIIBIKTHIFbI
liv —d2| + [j1 — J2l-

Bananapra ocbl KbI3BIKTBI OWbIHFA KOMEKTECIHi3, OMTKEHi JypbhIC »kayan oJiapfa KYHIbI
CBIMJIBIKTAP YTBII ajiyFa MYMKIHJIK OepeJi.

dopmaTt BXOAHbIX AAHHbIX

Bipinmi >ouiga n »koHe k eki Hatypasa can Gepinred (2 < n < 1500,0 < k£ < 2n — 3). Exinnai
2KOJIJaH 6acTall n X n eJIIIeM/ i MAaTPULIACHIHBIH 031 eHrizisieni. Marpunanbig MoHaepi - 10°-xan
acmaThIH HATypaJ caHaap.
dopmaT BbIXOAHbIX AAHHbIX

Tar[cmpMaFa 2Kayall IIbIFrapbIHbI3.

Cucrtema oueHKun

Bya manceipma TeptT imiki TamckipMazmaH Typasbl. IIKi TarceipMaJsap YIIH TeMeHOeri
KecTeJie KOPCETIJITeH KOCBIMIIIA IIeKTeyJep OpbIHAaaanbl. lHiKi TarceipMa YImiH ynai ajry
YIIiH OCBHI iIlIKi TalcbIpMaHBIH, O0AapJIbIK ChIHAKTAPLIHAH OTYy KepekK.

Imiki Tanceipma | ¥Ynaiinap | IllekTeysep

1 9 k=0

2 13 n < 50

3 29 n < 500

4 49 Toaplk 1IEKTEYIIED

Mpumep
standard input standard output

31 22
293
4 17 5
2131

CrpaHuua 2 us 5



IMPACT 2024
Kazakhstan, Almaty, January 10, 2024

3apayda C. [ocaii »xaoHe cypakTap

Nwmst Bxosuoro daita: standard input
WNmsa Beixoanoro daiiia: standard output
Orpanundenne 10 BpeMEHU: 1 second
Orpanudenne 1o MAMSITH: 256 megabytes

Byrin Hocait n 6yTin cangapman TypaTbiH *KaHa MACCUB aJbl. POMaH OChI MacCUB TypaJibl KeOipek
6inrici kesmi, cormapikTan oy Jlocaiira ¢ cypak Kosiabl. Op cypayiaa Poman GepifireH MacCHUBTIH KaHIIA
iMmKi MaccuBiH/E T; CAHBI MUHUMAJIIbI €KeHiHe KbI3BbIFYIIBLIbIK TaHbITa Ikl Jlocaiira PoMaHHBIH O6apJIbIK,
CypakTapblHa Kayall 0epyre KOMEKTECiHi3.

®dopmaT BXOAHbIX AAHHbIX

Kipicrepin 6ipinmi »xomipmaa exi 6yrin can 6epinren n (1 < n < 10°) xome ¢ (1 < ¢ < 10°),
MAaCCUBTEr CAHIAP CAHbI KoHEe POMaH KOSATBHIH CypaKTap CaHbI.

Kipic nepexrepinin ekinmi »o/biima abcomoTTik mMoni 10%-1an acnaiiTsim n 6yTin cangap Gepiarem.

Kipic nepextepinin yminmi sxonemga ¢ (—107 < x; < 10%) 6yrin cangap 6epinren — Pomamnbm
cypakTapbl. POMaHHBIH KaliTaJaHATBIH CypaKTap KOMMANTHIHBIHA KEeIIIiK O6epiremi.

®dopmaT BbIXOAHbIX AAHHbIX

Bepinren cypakrap/ibiH opKaiichbicbiHa 60C OPbIH apKbLIbl JlocaiiiblH KayanTapblH MIBIFAPbIHI3.

CucTtema oueHKkn

Byt ranceipma Gec imki TanceipMaan Typasibl. [kl TanceipMaap yinin TOMEHIEr KecTelie KOpCeTi-
PeH KOCBIMITIa IMIEKTeyaep OPBbIHIAJIa Ibl. [IKi TamchlpMa VINH yhail aJy YIIiH OChl iMKi TalChIPMaHBIH,
GapJIbIK, CHIHAKTAPBIHAH OTY KEPEK.

Tmki Tanceipma | Ynaitmap | [Hlekreymep

1 10 1<n<5h0

2 22 1 < n <500

3 25 1 <n <1000

4 23 Bapmawik canmap opTypJi

) 20 Tonwik 1mIeKTEYyIED

MNpumepsbl
standard input standard output

55 82113
53214
13542
95 246825
543212345
54321

CrpaHuua 3 us 5



IMPACT 2024
Kazakhstan, Almaty, January 10, 2024

3apgaya D. AiiHa

Nwms Bxonnoro daitra: standard input
Wwmsa BuixosHOTO haitra: standard output
Orpanudenne 10 BPEMeHHU: 5 seconds
Orpanudenne 10 MAMSTH: 256 megabytes

Auniep nmap aredTTiringe *KyMbic icreiai. 2KakbIHIa 0J1 TAICHLIPLIC ALl affHAIap CATATHLIH KOMIIA-
HUSIHBIH, aTayblH oytamn Tady. Ajuinep ojemi atay oiyran TankaH OOJIATHIH, Oipak OJaH KOMITAHUS aTayblH
alina OOJIybIH cypajbl. ATay eki »KarbIHaH Ja 6ipleil OKbLIaThIH 0oJica, aTay aiHa 0oJambl.

Atntiiep ecki aTayibl THIM KOIl ©3MepPTKicl KeJIMereH[IKTeH, aifHara aifHaJIIbIPY VIIiH Keiibip kepjepre
KOCBIMIII OpIlITepai KOCYIbI »KOH Kop/i. 2KaHa opinTepai KOCKaH1a, KaJraH opilrTep o3/epinid, 6acTankbl
TopTibiH cakTaybl Kepek. 2KaHa aray aiina OOJIybl VIIIIH OFAH KOCBIMIINA OPINTEPIiH €H a3 CAHBbIH KOCyTra
KOMEKTECIHI3.

®dopmaTt BXOAHbIX AAHHbIX

Bip ce3 s Gepiaren (1 < |s| < 15000) — Gacrankpiaa AJuinep yChbIHFAH KOMIIAHUSIHBIH aTaybl. § cO3i
[IAFBIH JIATHIH 9PINTEepiHeH TYpaTbIHbIHA KeMmJIaik Oepitesmi.
@®opmaT BbIXOAHbIX AAHHbIX

Bipinmi kosma 6ip caHIbl MIBITAPBIHEI3 — aifHa aTaybl O0TYBI VIIMIH OACTAIKEI aTayKa KOCHLIYbI KEPEK
OpINITEP/IiH €H a3 CaHbI.

Exinmi xkomma »kaHa KOMIIAHUS aTayblH MIBIFAPBIHGEI3. bBipHerme Tocia 6ojica, oapiblH Ke3 KeJreHiH
IIBIFAPBIHBI3.

Cucrtema oueHKkn

By tanceipma 6 immki TanceipMagaH TYPaJIbI.

Imiki TanceipMma KoceiMmina iiekTeyJsiep Ymnaitnap
0 Mpgrcanmap 0
1 |s| <4, s cesi’a’, 'b’ opinrepineH Typajbt 20
2 |s| < 300 15
3 |s| < 1000 15
4 |s| < 5000 20
5 |s] < 10000 15
6 |s| < 15000 15
lMNpumepsbl
standard input standard output
ab 1
bab
abba 0
abba

CrpaHuua 4 s 5



IMPACT 2024
Kazakhstan, Almaty, January 10, 2024

3apava E. Kespgeiicok Tancbipma

Nwmst Bxosuoro daita: standard input
WNmsa Beixoanoro daiiia: standard output
Orpanundenne 10 BpeMEHU: 1 second
Orpanudenne 1o MAMSITH: 256 megabytes

"Cisre n xone m Oepinren. Kejeci n karapma ty, ts,...t, koyjgapbl 6epiyiren. Kimkenrait jarTbia
opinTepiHeH TYPaTBIH, Y3bIHIBIFBL 1M OOJIATBHIH Ke3JeHCOK, kKo, ti, to,...l, YKOJJIAPBIHBIH KEM JereHjie
Gipeyinin irmki »KoJibl 60J1a aJMaTHIH BIKTUMAJIILIFBIH €CENTey Kepek.

(DopmaT BXOAOHbLIX OAHHbIX

Kipic mepexrepinin Gipinmi »ombiiga n wKone m cangapsl 6epinren (1 < n,m < 103).

Keneci n xkarapaa ty, to,...t, *Koagapbl bepinred.

Konnap 6oc emecririne, »Kosgap JIATBIH o/inOuiHIE opinTepiHeH TypaThIHbIHA JKoHE Y3BIHIBIFEI 103
ACIANTHIHIBITBIHA, KEeILITIK.
dopmaT BbIXOAHbIX AAHHbIX

[Ibiry gepekTepine KepekTi BIKTHMALIBLILIKTEL 107 +7 MOy IbMeH ajIraHIarbl KayanThl ITbIFAPbIHbI3.

CucTtema oueHKkn

Byt ranceipma 6ec imki TanceipMagan Typasibl. [kl TanceipMaiap yIiiliH TOMEHIEri KecTeie KOpCceTi-
PeH KOCBIMITIa IEKTeyaep OpBbIHIAIa Ibl. [IIKi TamcblpMa VINH yHail aJy YIIiH OChl ilKi TalChIPMaHBIH,
GapJIbIK, ChIHAKTAPbIHAH OTY KEPEK.

Tmiki ranceipma | Ynoaitnap | Hlexreynep
1 9 (1 <i<n)max|t;| =1
2 25 n=1,m,|t;| <100
3 21 n=1,m,|t;| <1000
4 22 n,m, [t; +to + -+ t,| < 100
) 23 TonwIk 1IeKTEYIIED
Npumepsobl
standard input standard output
11 576923081
a
22 153846155
a
bc
5 10 1475466
the
kzdg
eewelptz
ec
gni
3ameuaHne

Bipinmi Tecrre bikruMamabuibik 1 / 26. Exinmg recrre bIKTUMAILIBLIBIK 52 / 676.

CrpaHuua 5 us 5



IMPACT 2024
Kazakhstan, Almaty, January 10, 2024

3apayda A. Abay v dopmyna

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

AbGny oYeHB yBJIEKAETCsl PA3JIMIHBIME MaTeMaTHdecKuMu gopMmyiamu. CeroaHst OH OOHAPY KU eIlé
oy unTepecuyio dhopmyity B Murepuere. Ona BeIISuT cieayomumM obpasom: 20 + b + 22 + ... 4 2™,
Barmra 3ajaua — BbIBecTH 3HAMEHUE 3TOW (POPMYJIBI I 33 TaHHBIX [IEJIbIX ducesa £ u N. [lockosbKy 3T0
YHCII0 MOYKET ObITH GOJIBIINM, OT BAC TPeOyeTcs TOIBLKO HafiTH ero 1o Momymio 109 + 7.
dopmaT BXOAHbIX AAHHbIX

B mepBoii 1 eMHCTBEHHON CTPOKE 3aIMCanbl jiBa 1eabix duciaa  u n (1 < x < 109, 1<n< 1018).
CDopmaT BbIXOAOHbIX AAdHHbIX
BeiBeiuTe oTBET Ha 3aja4y 10 Mouyio 107 + 7.

Cucrtema oueHkn

OTa 33/1a9a COCTOUT U3 IATH Hoa3a a4, JIJist 1o13a,/1a9 BBITOIHAIOTCS JOMOJTHUTEIbHBIE OTPAHNIEeHMSI,
yKa3aHHbIe B Tabuile HuxKe. Jj1s mosrydgenust 6a/oB 3a 1o/13a1a4uy HeoOX0 MO ITPONTH BCe TECTHI JaHHOM
IO/ I3a TN,

Ionzamaya | Bamwisr | Orpannyenust
1 8 n =2
2 13 | n<10?
3 21 | n<10°
4 30 | n<10°
) 28 IlosabIe orpanmyeHust
MNMpumepbl
CTAHIAPTHHYA BBOJ, CTAHIAPTHHI BHBOZ
2 2 7
34 121

CrpaHuua 1 us 5



IMPACT 2024
Kazakhstan, Almaty, January 10, 2024

3apava B. 3onoTas maTtpuua

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

Barbipxan u Ecmaxan okazaauch yyacTHukamu urpbl ' 3osioras marpuna'. VM npempocraBiim MaTpuiLy
pPasMepoM 1 XN, Tle B KaXKI0i sTueiiKe COIep:KUTCsI HaTy pajibHoe 9ucjio. CyTh HIPHI 3aKII0UAETCS B [IOUCKE
MaKCHMAJIBHOIO YHCJa, KOTOPOE SIBJIAETCSI CYMMOII 3HAYEHHI M3 [ABYX Pa3/IMYHBLIX sSYeeK
MaTPUIbI, IPUA YCJOBUHM, UYTO MAHXITTEHCKOE PACCTOSHUE MEXKJIY ITUMH JABYMs sSTUeKaMu
cTporo 6oJibIlie 3a/IAHHOTO Yucaa k.

MaHX3TTEeHCKOe PACCTOAHNE MEXK /Iy ABYMs sUueKaMi MaTPUIbl ONPeesieTcs KakK cyMMa
abCOJIIOTHBIX PAa3HOCTEN NX KOOPAMHAT II0 FOPU3OHTAJN U BepTukaiau. Hanmpumep, ajs sdeek
(i1,41) m (i2, jo) MAHX9TTEHCKOE PACCTOSIHUE PABHO |i1 — ia| + |j1 — J2

Ilomorure pebsitam B 3TOif 3aXBaTbhIBaOIIEell UT'Pe, BeAb MIPAaBUJIbHBLIA OTBET 00ECIIeYUT UM

IIIaHC BbIUTPAaThb II€HHbIE IIOJapKu.

®dopmaT BXOAHbIX AAaHHbIX

B nepBoii cTrpoke maHbl ABa HaATypajbHbIX ynciaa n u k (2 < n < 1500,0 < k& < 2n — 3).
HauuHasi co BTOpoil CTpOKM BBOAUTCHA caMa MaTpHUIla pasMepa 1 X n. JHaYeHUs] MATPUIIbI -
HaTypaJIbHbIE 4YHCJIa, He npesbimaromime 10°.
@®opmaT BbIXOAHbIX AAHHbIX

BbIBe,Z[I/ITe OTBEeT Ha 3aJavy.

CucTtema oueHKkun

Ora 3aga4a COCTOUT U3 YeThIpex moasagad. /ljiss moa3amayd BBIMOJJHSIOTCHA AOIIOJIHUTEIb-
HbIe OTpaHUYEeHNsI, yKa3aHHbIe B TabJuile Hu>Ke. /Ij1a mosrydyeHus: 6as1y10B 3a moa3agady Heoo-
XOIMMO ITPOUTHU BCE TECThI JJAHHOU IMOA3aAaYu.

Ilonzamaua | Bamaer | OrpannyeHus

1 9 k=20

2 13 n < 50

3 29 n < 500

4 49 ITonHubie orpanunyeHus

MNpumep
CTaHIAPTHHA BBOZ, CTaHZAPTHHA BHBOZ

31 22
293
4 17 5
213 1

CrpaHuua 2 us 5
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3apayda C. Hocaii n 3anpocsl

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

Ceronnst Jlocait mpuoOpEsl HOBBIII MacCHUB, COCTOSIINN W3 7 MEJbIX uncej. PoMaH 3axoTes y3HATH
GoJibItie mHpOpMAIUK 06 ITOM MaccuBe, Io3TOMYy OH 3aaéT Jlocaro ¢ Borpocos. B kaxkmom 3ampoce Poman
MHTEPEeCYeTCsl, B CKOJILKHX IOJIMACCABAX JAHHOIO MACCHUBA YUCJIO T; SIBJIAETCA MUHUMAaJIbHBIM. IToMorure
Jocaro oTBeTUTh Ha BCe BOMPOCH PomaHa.

®opmaTt BXOAHbIX AAHHbIX

B nepBoii cTpoKe BXOAHBIX JAHHBIX JaHbl ABa meabx uwncaa n (1 < n < 10%) u ¢ (1 < g < 10°),
KOJINYEeCTBO 4HCe/l B MACCUBE M KOJUYECTBO BOIIPOCOB, KOTOPLIE 3aaéT POMaH COOTBETCTBEHHO.

Bo BTOpOI#i cTpOKEe BXOAHBIX JAHHBIX JAHBI 70 IEJIbIX 9UCEJ, 10 abCOMIOTHON BEIMYMHE HE IPEBBIIA0-
mmx 10°.

B Tperbeit cTpoke BXOMHBIX JaHHBIX JAHDLI ¢ IEJIBIX THCET (—109 <z < 109) — zampocsl Pomana.
lFapanTupyercs, uro PomaH 3a1a6T HEIOBTOPSIIOIIUECH BOIPOCKHL.

(DopmaT BbIXOAOHbIX AdHHbIX
Brisenure uepes mpobesn orBerhl Jlocas Ha KaxK bl 13 3aJaHHBIX BOIIPOCOB.

Cucrema oueHkn

OTa 3aJa9a COCTOUT U3 IATH Hoa3aaad. s mom3a,mat BBITOTHSIIOTCS JOIMOJIHATEIbLHBIE OTPAHNIEHSI,
yKa3aHHbIe B Tabsuile HuxKe. Jj1s mosryderust 6a/1IoB 3a 1o/13a/1a4y HeoOX0IMMO ITPONTH BCe TECTHI JaHHOM
O34 TN,

IMonzamaya | Bamwisl | Orpannyenust

1 10 1<n<50

2 22 1 < n <500

3 25 1 < n <1000

4 23 Bce uncna pasmamaHb

) 20 IlosaBIe OTpanmYeHMsT

MNpumepsbl
CTAHIAPTHHA BBOJ, CTAHIAPTHHY BHBOZ

55 82113
53214
13542
95 246825
543212345
54321
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3apayda D. 3epkano

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 5 CEKyHTT
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Aumiiep paboraer B map arenTcrse. HemaBHO eMy IOCTYIINII 3aKa3: MPUIYyMaTh HA3BaHKUE JIjIsi KOMIIa-
HUM, KOTOpas IpoaaeT 3epKaja. AJuInep y:ke IMpuayMall KpacuBoe HasBaHHUe, HO €ro IOIPOCUIIN, YTOObI
Ha3BaHUE KOMIIAHUN TOKe ObLIO 3epKaJibHBIM. HazBaHue sBJIsIeTCsT 3epKAJbHBIM, €CJIM OHO YUTAETCS OJH-
HAKOBO C 00OMX CTOPOH.

Aumiiep He X09eT CUIBHO MEHSITH CTapoe Ha3BaHMe, IIO9TOMY OH PEIINI IIPOCTO J00aBUTH B HEKOTOPHIE
MeCTa JOMOJHATEIbHBIE OYKBBI, 9TOOBI OHO CTaJI0 3epKaJIbHbIM. [1pu mob6aBeHnN HOBBIX OYKB OCTAIbLHBIE
OYKBBI JIOJI>KHBI COXPAHUTh M3HAYAIbHBIA mopsamok. [lomorure eMy 106aBUTH MUHUMAJIBLHOE KOJHMYECTBO
JOMIOJTHUTEIbHBIX OYKB, YTOOBI HOBOE HA3BAHUE CTAJIO 3€PKAJIbHBIM.

@dopmaT BXOAHbIX AAaHHbIX

Bamana ogaa crpoka s (1 < |s| < 15000) — nHasBamme KOMIIAHHH, KOTOPOE M3HAYAIBLHO MIPUYMAJT
Aymmep. FapanTupyercsi, 9T0 CTpPOKa S COCTOUT M3 MaJIeHbKUX JIATHHCKUX OYKB.

(DopmaT BbIXOAOHbIX AdHHbIX

B HepBOfI CTPOKE BBIBECJUTE OJHO YMUCJIO — MHHHUMAJIBHOE KOJIMIECTBO 6yKB, KOoTOopoe Hy)KHO ILO6aBI/ITb
B M3HAYAILHOE HA3BAHUE, YTOOLI OHO CTAJIO 3€PKAJIBLHBIM.

Bo BTOpOI1 CTpOKe BBIBEIUTE HOBOE Ha3BaHME KOMIIAHUU. EC/IU CyIECTBYET HECKOIBKO CIIOCODOB, BbI-
BeuTe JII000M U3 HUX.

Cucrtema oueHkn

JlanHast 3aga49a collepKuT 6 moa3agad.

Ilonzamaya | JlomoJiHUTEJIbHBIE OrpaHudYeHust | Baabr
0 ITpumepnr 0
1 |s| <4, s cocrour n3 6yks 'a’, 'b’ 20
2 |s| < 300 15
3 |s| < 1000 15
4 |s| < 5000 20
) |s| < 10000 15
6 |s| < 15000 15
MNpumepsbl
CTaHOAPTHHE BBOZ CTaHOAPTHHE BHBOZ,
ab 1
bab
abba 0
abba
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3apayva E. CnyyaiiHaga 3agava

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

Bam mano n u m. B cienyoomux n cTpokax cojiep:KaTcs CTpoku ti, to,...t,. Bam HyKHO mocuuraTh
BEPOSATHOCTH TOrO YTO CJIyuaiiHasi CTPOKA, COCTOSAIIAs U3 MaJIeHbKUX JIATUHCKUX OyKB, JIJIMHBI M OyJeT
COJIepKaTh XOTs ObI OJIHY U3 N CTPOK t1, to,...t, KaK MOJCTPOKY.

(DopmaT BXOAOHbLIX OAHHbIX

B neproit ctpoke gano wucito n, m (1 < n,m < 103).

B crenyromux n cTpokax cojiep:Karcs CTPOKU ty, to,...ty.

lapanTupyercs, YTO CTPOKU HEIIYCTHIE, COCTOAT M3 CTPOYHBLIX aHIVIMHACKUI OyKB U CyMMapHas JJIMHA
e mpesocxoaut 103,

dopmaT BbIXOAHbIX AaHHbIX
BoiBe e TpeGyeMyio BEPOATHOCTD 10 Mosy/o 107 4 7.
CucTtema oueHkn

OTa 3a/1a9a COCTOUT U3 IATH HoA3a1a4. J1Jist 1013a,1a9 BBIIOIHAIOTCS JOIOJHUTEIbHBIE O PAHUYEHMS],
yKa3aHHbIe B Tabsmiie Hke. st mosydenns 6asaoB 3a moa3aaady HeoOX0oIuMO ITPOWTH BCE TECTHI JaHHON
O/I3a/1a49N.

IMonzamaua | Bamier | Orpannyennst

1 9 (1 <i<n),max|t;] =1

2 25 n=1,m,|t;| <100

3 21 n=1,m,|t;| < 1000

4 22 n,m, |ty +ta + -+ t,] < 100

5 23 Tlosiabie orpanmaeHnst

lNpumepsbl
CTaHIApTHHN BBOJ, CTaHZapTHHN BHBOJ
11 576923081
a
22 153846155
a
bc
5 10 1475466
fhe
kzdg
eewelptz
ec
gni
3ameuaHne

B nmepsom Tecre BepositHocTh 1/ 26. Bo BTOpoM Tecte BeposiTHOCTD 52 / 676.

CrpaHuua 5 us 5
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