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‘TapakaH Ha CTeHe

ManeHbKknii TapakaH kapabkaeTcs no cTeHe BbicoTon 10 MeTpoB. TapakaH Havyan nyThb C
NOAHOXMS CTeHbI. KaXablii Yac OH MOXET Nponos3Ti 1 MeTp B BbICOTY U 3aTeEM HEMEA/IEHHO
cKaTblBaeTCsa Ha 3 meTpa BHM3. CKOMbKO 4acoB NOHaA00bMTCA TapakaHy, YToObl 4OCTUYb
BEPLUMHbI CTEHbI?

OpurrHan 3aga4m Ha aHININACKOM Si3bIKe

A small cockroach is climbing on the wall which height is 10 meters. Cockroach starts his way from the
foot of this wall. Every hour the cockroach is able to climb up 1 meter, then immediately slide back down

2/3 meter. How many hours does it take for the cockroach to get the top of the wall?

PeweHune 3aga4n Ha PYCCKOM A3blke

OT1BeT: 28 yacos.
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P0120%apakan npoxoanT V3 metia! B GREY 48 HER ABEEHISHYE YAEE KA bR )& ROt TUrHeT
BEPLUVHbI 3@ NepBbIii NOAXO/, TaK YTO CKaTblBaHWe BHU3 He GyJeT cuMTaThbCs.

PelueHune 3aa4n Ha aHIMIACKOM 3blke

28 hours.
The cockroach is travelling at 5 meter per hour, except on the 28th hour the cockroach has already

reached the top of the wall, so it will not slide down the 2/3 meter.

HanauTte KOJIM4YeCTBO IIPOCTBIX MHOXUTEJIEN OJISI KAXXOT0
yucia B auamnasoue [0, K]

Bxog: N =4

Bbixog:0111

KonnyecTtBo npocTbix MHOXUTenen ansa 1 — 0
KonunyecTtBo NpocTbiX MHOXUTeNen gns 2 — 1
KonunyecTtBo NpocTbiX MHOXUTeNen gnsg 3 — 1
KonnuyecTBo npocTbIX MHOXUTENen ana 4 — 1

Bxop: 6

Bbixog: 011112

KonunyecTtBo NpocTbix MHOXUTenen gnsgs 1 — 0

KonunuecTtBo NpocTbiX MHOXUTeNnen ans 2 — 1

KonmuecTBo NpocTbIX MHOXUTENen ana 3 — 1

KonmuecTBo NpoCTbIX MHOXUTENen ana 4 — 1

KonunyecTtBo NpocTbiX MHOXUTeNen gnsa 5 — 1

KonunyecTtBo NpoCTbIX MHOXUTENen gnsa 6 — 2

2, 3 1 5 camu aBNATCA NPoOCcTbiMU. [N 4 eANHCTBEHHbIN NPOCTON MHOXUTENb — 2. N1 6
NPOCTbIX MHOXWUTENENn aga — 2 n 3.

OpurMHan 3agadun Ha aHr/IMACKOM si3blke

Given a number K, find the number of distinct prime factors for all numbers in the range [1, K].

Example:

Input: N =4

Output: 0111

Number of distinct Prime Factors of 1is 0
Number of distinct Prime Factors of 2 is 1
Number of distinct Prime Factors of 3is 1
Number of distinct Prime Factors of 4 is 1
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Input : 6

Output: 011112

Number of distinct Prime Factors of 1is 0

Number of distinct Prime Factors of 2 is 1

Number of distinct Prime Factors of 3is 1

Number of distinct Prime Factors of 4 is 1

Number of distinct Prime Factors of 5is 1

Number of distinct Prime Factors of 6 is 2

2, 3 and 5 are themselves prime. The only prime factor of 4 is 2.The two prime factors of 6
are 2 and 3.

PeweHune 3aga4n Ha pycCcKOM A3bIKe

OfHO 13 BO3MOXHbIX peLleHnii 6asnpyeTca Ha Peluete dpatocieHa
(https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D1%88%D0%B5%D1%82%D0%BE_%D0%AD%D1%8C
Mbl 6ygemM npocMaTpmBaTh BCe UMc/a B 3a4aHHOM AvanasoHe, U, MY HaXoXAeHU NpocToro Yy1cna,

6y,qu yBENMN4YMBaTb KO/INY4ECTBO NPOCTbLIX MHOXWTENEN B ero nponseegeHnAax:
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25/07/2018 3ajiaum Ha JIOTUKY: MOMOTUTE TAPAKaHYy , MOCYUTANTE MHOXKUTENM 1 MOOY/bTE AUCTIETYEPOM
// Tlporpamma pns noucka KoJn4ecTBd
// TMpPOCTbIX MHOXUTENen
// Ans Bcex uucen B amanasoHe [1, N]J
using System;

class GFG

{

static void printDistinctPFs(int n)
{

// MACCUB AN XPAHEHUS

// KONM4YeCTBA Npou3BeAeHuUi

long []factorCount = new long[n + 1];

// true ecnn vHaekc 'i' ABAsSieTCA MNPOCTHIM
bool [Jprime = new bool[n + 1];

// VHULMANn3npyeMm Koanm4ecTBO
// npou3BeAeHUn Kak pasHoe @
for (int 1 = 0; 1 <= n; i++)
{
factorCount[i] = 0;
prime[i] = true; // ucnonb3yetcs B PeweTe

for (int 1 = 2; 1 <= n; i++)

{

// ycnoBue cpaboTaeT TOJNbKO

// eciam 'i' - npocToe,

// cnepoBaTenbHO AN NPOU3BEAEHMI BCeX
// MpOCTbIX umcen

// ykasbiBaeT prime B false

if (prime[i] == true)

{

// 4Ymcno npocToe
factorCount[i] = 1;

// KOJIMYEeCTBO MHOXWTENen NpoCTOro umcaa pasHo 1
for (int j =1 *2; j<=n; j+=1)

{

// yBenunuusaem factorCount
// BN BCex npousBedeHun i
factorCount[j]++;

// W nU3MeHsieM NPU3HAK MNpPOCTOro
// uncna B false
prime[j] = false;

// BbiBOAWMM pe3ynbTaT
for (int i = 1; 1 <= n; i++)
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// OCHOBHasi nmporpamma
public static void Main ()

{
int n = 20; // BBOA
printDistinctPFs(n);
ks
ks

PelweHwve 3agaun Ha aHIINIACKOM A3bIKe

One of the possible answers is based on Sieve of Erathosthenes
(https://en.wikipedia.org/wiki/Sieve_of Eratosthenes). We'll review all numbers in given range and

whenever we mark number as prime, we also increment count of prime factors in its multiples.

MuHMMAJIbHOE KOJIMYEeCTBO CaMOJIETOB

Ha yaaneHHOM 0CTPOBe HaxoAUTCSA asponopT. STOT asponopT ABNSETC 6a30i Ans
HeorpaHM4YeHHOro KosIM4ecTBa OAMHAKOBbLIX CaMO/1IeTOB. TON/IMBHAsS EMKOCTb KaX/A0ro
camorsieTa No3BosisieT 06/1eTeETb POBHO Y2 3eMHOr0 Wapa BAo/b 60/1bLoro kpyra. CaMosneTbl
MMeeT BO3MOXHOCTb [103anpaBKu B BO3ayxe 6e3 noTepu CKOPOCTM 1 roptoyero. XoTs
KO/IMYECTBO TOM/IMBA TOXE HEOrPaHNMYEHO, eANCTBEHHBLIM €r0 UCTOYHUKOM SABNISIETCSA 3TOT
OCTpOB.

B3pbIB aHEprumn conHua

HoBbIin 3HepreTuk ¢ BUTaMmmHom D

Y3HaTb 6onblue
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207TR%Roe MUHMManbHOE KONMEEETBE CAR BHETEB IARHE YO LI BBHBTETD SEXISET ATAp, ¢ yueTom
TOrO, YTO KaXAblii caMOneT Ao/mKeH 6e30NacHO BEPHYTLCSA B a3pOnopT?

OGpaTuTe BHMMaHue:

1. MOXHO UrHOpPUPOBAaThL 3aTpaThbl FOPKOYEro Ha yCKopeHue, NoTepu Npu ncnapeHny Tonamnea u
np.

2. MockonbKy BCce caMOoNeTbl AO/MKHbI BEPHYTLCS B a3pOnopT — HeNb3s nepepatb Bce
TONIMBO C OAHOr0O caMosieTa Ha ApYroi.

3. MNpegnonaraercs, 4YTo go3anpaBka — Ype3BblvaitHO BbICTPbLIA NpoLecc.

OpuruHan 3agadn Ha aHrNIACKOM A3blIKe

On very distant island, there is an airport. The airport is the home base of an unlimited
number of identical aircrafts. Each aircraft has a fuel capacity to allow it to fly exactly 1/2
way around the world, along a great circle. The airplanes have the ability to refuel in flight
without loss of speed or spillage of fuel. Though the fuel is unlimited, the island is the only
source of fuel.

What is the fewest number of planes necessary to get one plane all the way around the
world assuming that all of the plane must return safely to the airport?

Notes:

1) Ignore extra fuel consumption as a result of acceleration, evaporation of fuel, etc.

2) All the planes have to make it back safely, so you can’t give all your fuel away to another
plane.

3) Assume that refuelling is an extremely fast process.

PelueHne 3a4a4m Ha pycCcKoM sA3blke

OT1BeT: 3 camosniéma.

MpeactaBum 3 camonéta (A, B 1 C). A cobupaetcs 06neteTb BOKpyr 3emnun. Bece Tpu
camosieTa CTapTylT B OAHO BpeMs 1 B 0AHOM HanpassieHuun. MNocne % nytu, B nepegaet
TpeTb Ton/imea C 1 BO3BpaLLaeTca AJOMOW, rae 3anpas/iseTcs U CHOBa B3/leTaeT c/ie[joM 3a
A un C. C npofomkaeT fieTeTb pALOM C A, NOKa OHU He NpoiayT Y4 Bceil guctaHumn. B atoi
Touke C 3anpasndeT A 40 NosiHoro 6aka, Tak 4To A Tenepb MOXET A0N1eTETb A0 Y
OKpY>XHOCTU 3em/n. Y C Tenepb OCTa/10Ch JIMLLb TPETb CBOEro 6aka, 3Toro He,oCTaTo4uHo,

4yTObbI BEPHYTbLCA Ha 6a3y. HO nepBbIi “BCcnomMorartesibHblin” camoneTt B 6yaeT B HY)XKHOM
TouKe 4YTOObI f03anpaBnUTb €ro, 1 06a BCrnomoraTesibHbIX camosieTa CMoryT 6e3onacHo

nonetetb Ao 6asbl.

Taknm ke 06pa3om, NOMHOCTLIO 3anpas/ieHHble B n C BblneTatoT HaBcTpeyy A. B cHoBa
po3sanpasnset C 1 Bo3BpallaeTca Ha 6a3sy, YTo6bl NonosiHUTL 6ak. C BCTpeyaeT A B TOUKe,
korga A nponeten % guctaHuuu. Bce Tpu camoseta MOryT AoneTeTb 40 asponopra, npu
yC/lI0BUK, YTO Ao3anpaska byaeT NpoBOANTLCA aHasIOrMYHO NepBoi YacTun nonéra.



PelleHne Ha aHrMIACKOM SA3bike

The fewest number of aircraft is 3!

Imagine 3 aircraft (A, B and C). A is going to fly round the world. All three aircraft start at
the same time in the same direction. After 1/6 of the circumference, B passes 1/3 of its fuel
to C and returns home, where it is refueled and starts immediately again to follow A and C.

C continues to fly alongside A until they are 1/4 of the distance around the world. At this
point C completely fills the tank of A which is now able to fly to a point 3/4 of the way
around the world. C has now only 1/3 of its full fuel capacity left, not enough to get back to
the home base. But the first ‘auxiliary’ aircraft reaches it in time in order to refuel it, and
both ‘auxiliary’ aircraft are the able to return safely to the home base.

Now in the same manner as before both B and C fully refueled fly towards A. Again B
refuels C and returns home to be refueled. C reaches A at the point where it has flown 3/4
around the world. All 3 aircraft can safely return to the home base, if the refueling process
is applied analogously as for the first phase of the flight.
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Your comment...

Alexander Goryunov

@ He Hy>XHo peluaTb no SpaTtocheHy. Hy unm nountanTe xoTa 6bl Aasnbliue 30ech
https://ru.wikipedia.org/wiki/®akTopnsauma_uenbix_4mncen
18 Jul at 12:08 am Comment

Mikhail Apelsinov

* TapakaH 13 3TOoM 3a4a4n IBHO 60/eH, OTBET - HUKOrAa, MOTOMY YTO OH BOT BOT NoAoXHeT. Hago
NPOBEPUTb AOM Ha TOKCUHbI, pa3 y TapakaHa Takoe CTpaHHoe noBegeHme. 1 MeTp B 4ac 3TO OYeHb
Me[J/IeHHO 4N19 TapakaHa, peanbHO MegneHHo. Ecnm oH Yac nonset ogmnH meTp (4Yac, Kapn!) To ckonbko
>Ke OH cronsaeT obpaTHo. Ecnun oH npeogoneBaeT METP 3a Yac, a CNON3aeT CYTKW, TO OTBET Ha 3agavy
MOXET BaC CU/IbHO YAUBUTD... HO TapakaH BCE-Taku paHblle YMPET, eMy BoObLLe Nopa YMepPETb, OH
yCTan, oCTaBbTe ero B nNokoe, TBapu!

Kak gymaete, noyemy HR MHe He 3BOHUT?
17 Jul at 10:26 pm Comment 1
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PeanbHble IpuMepsl IpuioxeHuy Ha Python u PyQT: oT KoCbIHKM O BE6-
6paysepa
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