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IInaBaHue IIPOTUB BETPa
MapycHMK NpoxoauT 1 KWNOMETP 3a 2 MUHYThI C NMOMNYTHLIM BETPOM 1 BO3BpalllaeTcs 3a 3
MVUHYTbI NPOTUB BCTPEUYHOr0. HackonbKo 6bICTPO GyAEeT N/ibiTh N0AKA 3TY AUCTAHLMIO B LUTWU/Mb?

Op|/|r|/|Han 3ajgaqyn Ha AaHININICKOM $SI3bIKe

A sailboat wents 1 kilometer in 2 minutes with the wind and returned in 3 minutes against
the wind. How fast could the boat sail this distance if there was no wind?

PeweHune 3aga4n Ha pycCKOM AA3bIKe

BOMbLWMHCTBO U3 HAc MoK 6bl paccyXaaTb Tak — NapyCHUK NMPOXOAMT No BETPY
ANCTaHLUMIO 32 2 MUHYTbI 11 3@ 3 MUHYTbI NPOTUB BETPA, 3HAYUT, CKOPOCTb BETPA MOXHO
OTOPOCUTL, TOrAA CPEAHSAS CKOPOCTb NapyCHMKA AO/KHA ObITb 2 KM 3a 2+3 MUHYT, T.€. %
KM/MUH. [lanee Mbl 06HapYXWM, 4TO 3TOT OTBET HE BEPEH — BeAb BETEP NOMOra
MapyCHUKY BCETO JI1LLb 2 MUHYTbI, @ NPEeNSTCTBOBa/T — 3 MUHYThI.
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201208 cqp nopka nponbina kM 3a 2 MARSAE HSi B rROM BETPE  84EBIW R0, uTo 3a TpK
MUHYTbI noAka 6bl nponnbinia 1.5 km n 1 KM 3a 3 MUHYTbI 06paTHO.
[Mo3aToMy B pacyeT CKOPOCTb HY)XXHO 6patb 2.5 KM 3a 6 MUHYT, NOCKOJIbKY B 3TOM C/lyyae
BETEP U NOMOras U NPenATCTBOBaU1 JIOAKE OAMHAKOBOE BPeMS, c/iefoBaTe/ibHO CKOPOCTb
NOAKM B WTWUNb ByaeT (2.5)/6 = 5/12 km/MuUH.

PelwweHwve 3agaun Ha aHI/INIACKOM A3bIKe

Most of us will proceed like that if a boat goes a distance in 2 minutes with the wind, and
returns against the wind in 3 minutes, that 2 and 3 equal 5, should give a correct average,
so that time taken should be two and half minutes. We find this answer to be incorrect if we
look further, because the wind has helped him for only 2 minutes, while it has worked
adversely for 3 minutes.

If boat could ride a km in 2 minutes with the wind, it is clear that it could goa 1.5 kmin 3
minutes, and 1 km in 3 minutes against the wind.

NXP i.MX7 SoM - High ® X
efficiency from only $35

i.MX7 Dual 1GHrz Cortex-A7:
Realtime M4, 2xGbE, WiFi/BT, USB, CAN. ...

Variscite

Therefore 2.5 kms in 6 minutes gives his actual speed, because the wind helped the boat
just as much as has retarded it, so his actual speed for a single kilometer without any wind
would be (2.5)/6 = 5/12 km/min.

Banias 13 Kopob6ok

[aH Habop n TMNOB NPSAMOYTO/IbHbIX TPEXMEPHbIX AWMKOB. Y i-TOro AlwmKa BbicoTa hj, lWwmprHa
w; 1 anunHa d; (geicTeuTenbHble yicna). Bam HeobxoanMmMo NocTpouTb 6allHio MakCMasibHOM
BbICOTbI U3 ALLMKOB, C Y4ETOM TOrO, YTO ALLMK MOXHO NOCTaBUTb Ha APYro AWK TO/IbKO B TOM
cny4yae, ecnim Kaxaoe 13 AByX N3MEePEHNIA OCHOBaHWS BEPXHETO SLUMKa MEHbLLIE
COOTBETCTBYHOLLUNX U3MEPEHMNI HVKHETO AlmKa. Bbl MOXeTe noBopayunBaTh ALWMKKN, TakK 4YTo
nbasi CTopoHa MOXET BbICTyNnaTb OCHOBaHMeM.Takxe pa3peLleHo Ucnonb3osarthb /1boe
KO/INYeCTBO ALLMKOB OAHOr0 Tmna.

Mpumep:
Bxoa: { {4, 6, 7}, {1, 2, 3}, {4, 5, 6}, {10, 12, 32} }

Bbixoa: MakcumanbHasa BbicoTa 6awHn — 60.

OpuruHan 3agadn Ha aHINIACKOM A3bIKe

https://tproger.ru/problems/sailing-tower-trolls/
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A set of n types of rectangular 3-dimensional boxes is given. The ith box has height h;,
width w; and depth d; (all real numbers). You need to create a tower of boxes which is as
tall as possible, but you can only put a box on top of another box if the dimensions of the 2-
D base of the upper box are each strictly smaller than those of the 2-D base of the lower
box. You can rotate a box so that any side functions as its base. You can also use multiple
instances of the same type of box.

Examples:
Input : { {4, 6, 7}, {1, 2, 3}, {4, 5, 6}, {10, 12, 32} }

Output: The maximum possible height of tower is 60.

PeweHune 3aga4n Ha pycCKOM AA3bIKe

3agady MOXHO peLunTb C UCMOIb30BaHMEM a/ITopuTMa 4151 nomcka HambonbLuel
yBennumnBatoLLencs nocneoBaTeilbHoCTU. Y4ecTb NOBOPOThI 4OCTATOYHO NPOCTO — BCE
YTO HYXHO caenaTtb, 3TO NPOBEPUTL AJ/18 KaXKAOr0 AWMKa YTo GyAeT ecnn NCnosb30BaThb
€ro BbICOTY KaK AJ/IMHY, ro LWMPUHY KakK BbICOTY U Y4TO BYAET eCv UICNOMb30BaTh B
opurnHanbHOM Buae. Hanpumep:

(https://cdn.tproger.ru/wp-content/uploads/2018/07/rul.jpg)

I}
_ — (https://cdn.tproger.ru/wp-

content/uploads/2018/07/ru2.jpg)
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207208 yrore y Hac nonyuaetcs 3 6noka e RETAEMHO M e 668 KARABIA BapnaHT nosopoTa.
CTPOVM HOBbIVi MacCyB SALLVKOB C YYETOM 3TKX NMOBOPOTOB, 3aTEM COPTUPYEM MAcCUB
COrNTaCHO OCHOBAHMAM SALLMKOB N0 Y6bIBAHUIO M NPUMEPSeM asropyuTM nowucka
HanbosbLlen yBennymsatoLLeica nocnenosare/ibHOCTH

AanTupoBaHHbIN pekyppeHT: D [i] = MakcMMasibHas BbICOTa, KOTOPYHO Mbl MOXEM
NoNyYnTb, €C/N NocAeaHAsA 6allHsa Ao/MKHA ObITb J.

D[1]=h (1),
D [i]=h (i) + max (D [j] | j <i, Mbl MOXeM NONOXUTb 6/10K | CBEpXYy 610Ka j)

OTBeT — MaKCUMasibHbIW 3anemMeHT D.

PeweHune 3agaun Ha AaHINININCKOM SI3bIKe

You can solve this using the dynamic programming longest increasing subsequence
algorithm. Accounting for the rotations is easy enough: for every box all you have to check
is what happens if you use its height as the length of the base and its width as the height
and what happens if you use it in the natural way. For example:

(https://cdn.tproger.ru/wp-content/uploads/2018/07/enl.jpg)

= = (https://cdn.tproger.ru/wp-

content/uploads/2018/07/en2.jpg)

So for each block you actually have 3 blocks representing its possible rotations. Adjust
your blocks array according to this, then sort by decreasing base area and just apply the
DP LIS algorithm to the get the maximum height.
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20129 he adapted recurrence is: Dfi] =R hEIGH we EAH SHYAH I tHE last tower must be i.
D[1] = h(1);
D[i] = h(i) + max(D[j] | j < i, we can put block i on top of block j)

Answer is the max element of D.

PeleHne Ha A3blke C++

https://tproger.ru/problems/sailing-tower-trolls/ 5/15
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#include<stdio.h>
#include<stdlib.h>

/* CywHoCTb - swuk*/

struct Box

{
// h --> BbicCOTA, W --> WApWUHA, d --> ASIMHA
int h, w, d;

s

// ¢yHKUMSA - BbIGOP MUHMMANIBHOrO U3 ABYX int
int min (int x, int y)
{ return (x <y)? x : vy; }

// OYyHKUMS - BbIOOP MAKCUMANIBHOFO M3 ABYX int
int max (int x, int y)
{ return (x > y)? x : vy; }

/* OyHKUMA [N COPTUPOBKM OCHOBAHWIA SIUMKOB
int compare (const void *a, const void * b)
{
return ( (*(Box *)b).d * (*(Box *)b).w ) -
C (*(Box *a).d * (*(Box *)a).w );

/* BbluMCNsieT MAKCUMASbHYI0 BbICOTY 6dwHM M3 swmkoB*/
int maxStackHeight( Box arr[], int n )
{

/* Co3padeM MacCMB BCEX BO3MOXHbIX OCHOBAHWM SIUMKOB C YYeTOM MOBOPOTOB
Hanpuwmep, {1, 2, 3} pact Ham {{1, 2, 3}, {2, 1, 3}, {3, 1, 2}} */

Box rot[3*n];
int index = 0;
for (int 1 = 0; i < n; i++)

{
// OpuruHan
rot[index].h = arr[i].h;
rot[index].d = maxCarr[i].d, arr[i].w);
rot[index].w = minCarr[i].d, arr[i].w);
index++;
// TepBbii NOBOPOT
rot[index].h = arr[i].w;
rot[index].d = maxCarr[i].h, arr[i].d);
rot[index].w = minCarr[i].h, arr[i].d);
index++;
// BTopoi noBopoT
rot[index].h = arr[i].d;
rot[index].d = maxCarr[i].h, arr[i].w);
rot[index].w = minCarr[i].h, arr[i].w);
index++;

ks

// KonnyecTtBo sAwmKkoB Tenepb 3n

n = 3*n;

https://tproger.ru/problems/sailing-tower-trolls/
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/* CopTupyeMm nonyumBwmncs maccmes */
gsort (rot, n, sizeof(rot[@]), compare);

/* WHuumannsunpyem msh

msh[i] --> MakcumanbHasi BO3MOXHAS BbICOTA OGAWHM C AWWKOM i HaA BepumHe*/
int msh[n];
for (int 1 = 0; 1 < n; i++ )

msh[i] = rot[i].h;

for (int 1 = 1; 1 < n; i++ )
for (int j =0; j < 1i; j++ )
if C rot[i].w < rot[j].w &&
rot[i].d < rot[j].d &&
msh[i] < msh[j] + rot[i].h
D)

msh[i] msh[j] + rot[i].h;

/* bepeM MAKCMMONbHOE M3 BO3MOXHbIX 3HAYeHun msh */
int max = -1;
for Cint 1 =0; 1 < n; i++ )
if ( max < msh[i] )
max = msh[i];

return max;
3
int main()
{

Box arr[] = { {4, 6, 7}, {1, 2, 3}, {4, 5, 6}, {10, 12, 32} };
int n = sizeof(arr)/sizeof(arr[0]);

printf("The maximum possible height of stack is %d\n",

maxStackHeight Carr, n) );

return 0;

MOCTHL ¥ TPONIIN

Bbl BO3BpaLlLaeTech 13 A0/TOT0 NYTELIECTBUS U Ceiiuac Ha 3aBepLualoLleM aTane — Ha nyTu K

[IOMY, PacrnosioXeHHOMY B KOHLIe A0MNMHbI. Y Bac ¢ CO60i HEKOTOPOE KOIMYECTBO AEHET,

KOTOpbIe Bbl NPUBE3NN 13 MyTeLlecTBus. Mexay BaMu 1 BalyM AOMOM BaM NpuaeTcs

nepeceyb 5 MOCTOB, U, MOCKOMbKY €710 0GCTOUT B BblyMaHHOI CTPaHe, Nof KaxabiM MOCTOM

XUBET Tpo//b! Kaxablii Tponb cnpaseanneo 6yaet TpeboBaTth naty 3a npoxos. Mpexae uem

nepeceyb MOCT, BaM I'IpVI,El'éTCFI oTAaTb NOJ/TIOBUHY BCEX HAJ/TMYHBLIX KPOH, HO MOCKOJ1IbKY TPOJ1/11

[06pble — KaxAblil 4act caaveii OgHy KpoHy.



B3pbIB 3Heprun conHua

HoBbIli aHepreTuk ¢ BuTammHom D

CKONbKO KPOH Bbl JO/MKHbI B35iTb C COO0M, YTO MPUIATK K JOMY POBHO C 2 KpOHaMn?
MocTapainTechb n3bexarb NMNLWHUX TparT.

OpurMHan 3ajadn Ha aHr/IMACKOM si3blke

You returning from long journey and you are on your final way to your home placing at the
end of the valley. You have some money with you that you brought from the journey.
Between you and your house, you have to cross 5 bridges, and as it goes in the land of
make believe, there is a troll under every bridge! Each troll, quite rightly, insists that you
pay a troll toll. Before you can cross their bridge, you have to give them half of the kronas
you are carrying, but as they are kind trolls, they each give you back one krona.

How many kronas do you have to take with you to make sure that you arrive at your home
with exactly 2 kronas? You should avoid unnecessary money waste.

PelueHne 3a4a4m Ha pycCKoM sA3blke

2 KPOHbI.

Ha kaxxgoM MOCTy Bbl GyfieTe 0TAaBaTb NOMTOBUHY BCEX AEHET, U NOMyYaTb OfHY KPOHY
06paTHO. UTo NO3BOMUT OCTaBaTbCs C 2-Msl KPOHAMU NOC/Ie KaXaoro MocTa.

PeweHuve 3aga4n Ha AaHINININCKOM SI3bIKe


https://www.youtube.com/channel/UCFDpqsFT-pRjq3OZip5wOgw/featured?view_as=subscriber

2 kronas.

At each bridge you are required to give half of your money, and you receive one krona
back. Which leaves you with 2 kronas after every bridge.
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Alexander Maslovsky

MepBas 3agava nMbo He NosiHas yCnoBuiA, TM60O COCTOBNSAN ee MANOT (y4YMTbiBas NpegnaraemMblii OTBET) Hy
a nocnepgHas... onaa HavanbHbIX KaccoB. Tak cebe 3agayn.

23 Jul at 12:01 pm Comment

Vladislav Kleschenko
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19 Jul at 5:29 pm Comment
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[aaa, y>x, Mopexoabl. Ha napycHuke B WTWJIb... C KAKOM TaM CKOPOCTbIO?
18 Jul at 10:49 pm Comment 5

Alexander Varyushin
B wTtunnb, napycHuk byaeTt cToaTb Ha MecTe...
18 Jul at 4:22 pm Comment 3

Tselnochugunicheskaya Obolochka
a pa3Be NapyCHUK B WTWUNb KyAa-To NOMNJbIBET? MPO TeYEHNEe HUYEro He cKa3aHo
18 Jul at 4:19 pm Comment 2
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