Becennnit Typ Omumnuaga KO MI'V umenun M.B.JIlomonocosa 30 anpesnsa 2016

A. Alexandra’s subtractions
Aemop: Abduranrvixos A.K..

Bropas MakcumasibHas Pa3HOCTh paBHa: dy = max(a, — ag, Gp_1 — a1).
Acumnroruka: O(n).
Bameuanue: paMoit mepeGop O(n?) He IPOXOAUT 10 OrPAHUYEHHUSIM BPEMEHH.

B. Book of all the words

Aemop: Abduranrvirxos A.K..

[TepeBectn unciao (k — 1) B n-pHYHYIO CHCTEMY CIUCIEHUS.
Acumnroruka: O(m).
Bameuanue: mpsamoit mepebop O(n'™) He MPOXOAUT 1O OIPAHUICHUSAM BPEMEHH.

C. Change the word
Aemop: Baes A.2K..
Ec/m 3anperuTh onepanyo n3MeHeHns OYKB CTPOKH HA CHMMETPHIHBIE, TO OTBET Oy/IeT:
f(s1,82) =len(sy) + len(sy) — 2 x len(lcs(sq, S2)),

rie len(a) — pawHA cTPOKU a, les(a,b) — HanbGosbinas obmasi MoJACTPOKA CTPOK a U b (cauraercs JuHA-
mudeckum uporpammuposanuem 3a O(len(a) * len(b)).

Eciu BepHYTH Omeparuio W3MeHeHHsI CTPOK, TO SICHO, YTO OHA IPHMEHsieTcsi He GoJiee OJHOrO pasa.
Torna orer Ha 3aja4y:

max (f(s1,$2), f(s1,82) + 1),

rje § — CTPOKa, MOJIyYeHHAs U3 CTPOKH S 3aMeHOl BceX OYKB Ha CHMMETPHIHBIE.
Acumnroruka: O(len(sy)len(sz)).

D. Doubtful numbers
Aemop: Abdukxanrviros A.K..

JIerko MoHATH, YTO TMOAXOAAT TOJBKO YUCJIA BUAA Pg, TAE P U ¢ — Pasamdabie npocrhie guciaa. O6o-
3HAYUM depe3 z(n) — KOJMIECTBO YUCe TAKOTO BUJA CPEIU Juces oT 1 0 n (TOria OTBET BBIYUCIAETCS
kak z(b) — z(a — 1)). Qukcupyem mpocroe p. [oaxomsdmux duces Buga pq, Tae p < q U pq < n Oyger:

s % — 7(p). 3amernm, 9TO NEpebUpPATH JAHHBIE P JOCTATOYHO JIO /N
- n
=3 (2] -0
p<Vn b

Pemenne cocTout u3 3 4acreil: mocrpoenne Beex npocteix ot 1 10 n (O(nloglogn) — pemero Dparo-
cdena ), upocuer (k) 3a O(n) peiicreuii u Boranciaenne z(n) 3a O(y/n).

Bwmecto Bbranciaenus dbyHKIun pi(n) MOKHO BBIUUCIUTH JAHHYIO CYMMY € IIOMOIIbIO 2 ykasareseii (p
— mepBbIii yKazaTesb, ABuramomuiics or 1 10 n, ¢ — BTOpOil yKa3aTesb, JBUTAIONIHACS OT 1 10 1).

Acumnroruka: O(nloglogn).

Bameuanue 1: permenust ¢ acuMnrorukoit O(n./n) u xyzxe He TPOXOAAT M0 OIPAHUYEHUSIM BPEMEHU.

Bamevanue 2: perenus ¢ HeaHEKTHBHBIM OCTPOEHUEM perteTa (HanpuMep 2 eJI09UCAeHHBIX MaCCHBa
pasmepa n) He IPOXOAAT MO ONPAHHYEHUSM MaMSTH.

Bamedanue 3: JaHHYIO 3129y MOXKHO pernmuTh ¢ acuMntotukoit O(y/n), ncnonnbsyst noaxon Ferapu Jle-
Mepa IJisg MeTona Meiicces.
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E. Experiment with tea

Aemop:

Baes A.2K..

BadukcupyeM HEKOTOPBIl ypoBeHb BOABI h. IlocTponM KOMIIOHEHTY CBSI3HOCTH, HAUHMHAs C HYJIE€BOM

10 BBICOTE KJETKH, Ha TaOJIUIe CO CJCAYIONUM YCJIOBUS CBSI3HOCTH: U3 KJIETKH (i1, 1) MOXKHO HOIACTH
B (i2,j2), €CJIH 3TH KJIETKH COCEIHHE IO CTOPOHE U dj,j, < h. OOXOH MOMXKHO HPOH3BECTH C IOMOIIBIO
aJITOPUTMA TIOUCKA B MHUPUHY Wiu B riaybuny. [Ipu 3Tom, ecam Mbl BBHIXOAUM HA T'PAHUYHbIE KJIETKH, TO
cuuTaeM, 4To 00XOJ 3aBEPIIUJICS HepernoJHeHueM. 3aada CBOAUTCA K IMOUCKY MaKCHMAaJIbHOrO h, Ipu
KOTOPOM 00XOJI He 3aBepIIaeTcs MepernoJHeHueM, 9TO JIETKO penraeTcs OUHAPHBIM IMOUCKOM 110 h.

Acumvuroruka: O(n?log(h)).

Bameuanue: perrenus ¢ acumntotukoit O(n?h) u Xy:ke He NPOXOAAT MO OIPAHUYEHUAM BPEMEHH.

F. Five words

Aemop: Abdurarwros A.K., Baee A.XK..

[Toackaska 1: « KopoBbl MOHEMAIOT KazKJI0e CKa3aHHOE YeJTOBEKOM CJIOBO, MPaB/ia, TOJBKO TaCTUIHOY.

IToackaska 2: neppbie OYKBBI Kaxk10ii cTpoku (KOMIY).

OrBeToM gBJISIETCS TMOJACTPOKA JUIMHBL 3 CTPOKHU: moscowstateuniversitykazakhstanbranch .

G. Glowing letters

Aemop: Abduranrvixos A.K..

st crpoku JutHBL M 6e3 OYKB 'a’ KOJIMYIeCTBO MOACTPOK PaBHO
m(m + 1)
2 )
a KOJIMYECTBO TOJIIOCIEI0BATE/IHHOCTEMH
2m — 1.

[IycTsb OYKBBI 'a’ JeIT UCXOAHYIO CTPOKY Ha HMOJACTPOKH 6e3 OYVKB 'a’ ¢ JJIMHAMHE 1M1, Mo, ..

KOJINYECTBO IIOACTPOK PaBHO
2T
=1
a KOJINYeCTBO HOﬂHOCﬂeﬂOBaTeﬂbHOCTeﬁ
k
QZizl mi 1.

Acmvnroruka: O(n).

., my. Torma

Bameuanue 1: pemenns ¢ acumirroruxoit O(n?) u xyske He IPOXOJAT 110 OPAHUYEHUSIM BPEMEeHHU.
Samedanue 2: perreHusi C HEAKKYPATHBIM B3SITHEM OTBETA IO MOJY/IIO He MPOXOIST HEKOTOPHIE TECTHI.

Hanpuwmep cieayromuii Ko jaeT HeBePHBIH OTBeET:

ans := (ans + mli] * m[i + 1]) mod 1000000007.

H. Harmonic permutations

Aemop: Abduxanrviros A.K..

Permum 91y 3a1aqy B obmmeMm Buze, a UMEHHO HAiIéM qucio d(s,t) mepecTaHOBOK JTHHBL S + ¢ TAKUX,

q7T0:
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1. ap < agp <---<dag,
2. gy < Qsq2 <0 < gyy;
3. a; < asyq, Vi=1,2,...,min(s,t).

Torpma orBeroMm Gyier qucao d(n,n).

Yro6el Haiitu d(s,t), onpeaenumM mosoxkenne uncaa s + t. Ecau s < ¢, TO BO3MOMKEH TOJBKO OJMH
BApUAHT: asy; = S+1. Eciu s > ¢, To mosiB/igeTcs BTOPOI BapUaHT ag = s+t. Takum oOpa3zoM onpeessercs
pekyppenTHasi popmyJia:

d(s,t —1)+d(s—1,t), s>t

(s, 1) =
(5,2) d(s,t —1), s <t.

Acmvnroruka: O(n?).

Bameuanue 1: pemenus ¢ acumnrorukoit O(n?) u Xywxe He NPOXOJAT 110 OrPAHUYEHHSIM BDEMEHH.

Bamedanue 2: €M 3aMETHTH COOTBETCTBHE CTPOAIIEIiCS MePeCTAHOBKH € MPABHILHBIMEH CKOOOYHBIMU
CTPYKTYPaMH, TO MOZXKHO HOHSATDb, 9TO OTBETOM OyayT 4mncsia KaTamana, COOTBETCTBEHHO CYIIECTBYET pe-
menue 3a O(n).

I. Infinity problem
Aemop: Abduxanrvirxos A.K..

Yncia ¢ cymmoii nudp pasnoit 3 upejacrasisgiorca B suge: 10° 4+ 10¢ + 109, Crenepupyem Bce octarku
10° mod n; ux Gyger He Gojee n WTYK (/15 JAHHBIX OrPAHHYEHH, MOKHO yOeJUTHCs, Y4TO UX He GoJiee
2000): rem|t] = 1, ecaim octaTok t GbL1 creHepupoBal, u rem|t] = 0 unage. Tajgee 10cTaToqHO HEpeGpaTh
BCE BO3MOZKHbBIC OCTATKHU {1 U 9, KOTOPBIE CTEHEPUPOBAHBI U IIPOBEPUTH HAJUYHUE OCTATKA 1 — T — lo.

Acnmvnroruka: O(n?).

Bameuanue 1: pemenns ¢ acumurroruxoit O(n?) u xyske He IPOXOJAAT 110 OIPAHUYEHUSIM BPEMEHHU.

Bamedanue 2: 3aMeTHM, 9TO IPH 7 B3auMHO 1pocThiM ¢ 10 amcio 10° + 10¢ 4+ 109 nesnrcs Ha 1 TOIBKO
eciim 10°7¢ + 1074 4 1. Coorsercriento cymecrsyer pemienne 3a O(n).

J. Jelly cake
Aemop: Baes A.2K..

Jlerko moka3bIBaeTcs, 9YTO BEPIIMHBI TPEYTOJbHIKA ¢ MUHUMAJIBHON MIOMAa b0 OyayT cocemanmu. [lo-
9TOMY COPTUPYEM BCE TOYKHU 110 UX yIJIaM ;, llepedupaeM Bce TPOHKU COCeJHUX TOYEK U BbIOMpaeM Mu-
HUMaJIbHYIO. [[IoMmaih KazKa0ro Takoro TpeyroabHuKa MOKHO HaiiTu no dopmyJie:

2R?sin(a)sin(B)sin(7y),

rie @ = 5(pir1 — @i), B = 5(Pire = ir1), 7 = 5(Pire — @i) T YIIBL @; BATMEKICHBI (TO CCTH Py i) = ).
Acuvnroruka: O(nlogn).
Bameuanue 1: pemenus ¢ acumnrorukoit O(n?) u Xyze He IPOXOJAT 110 OTPaHUYEHHAM BDEMEHH.
3amevanue 2: perrenue Ha Tute float Ha a3bike C' MOJIy4YaeT HEBEPHBIH OTBET U3-3a OMIMOOK OKPYTJe-
HUA.



