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Arbitrage




Arbitrage

= Grafovy problém

= Nejkratsi cesta mezi libovolnymi ménami
= Misto scCitani kombinuju nasobenim

= Algoritmus Floyd-Warshall



Arbitrage — reseni

for (int k = 0 ; k < cur; ++k)
for (int 1 = 0; i < cur; ++i)

for (int j = 0; j < cur; ++j)

D[1][J] = max(D[1] [J],D[1] [k]I*D[k][]]):

= Nepresnosti typu double
= |ldealne reprezentace cCisel rozkladem
= ... nebo pocitam s logaritmy
= ...atd.
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Bus — reseni

= .. bez komentare
= ©






Clock

= U kazdeho vzorku zjistime mozné casy
= To bylo uz loni ©
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0-2




Clock — reseni

= Pamatuju si, kolik predchozich a
nasledujicich vzorku je moznych

= Postupne vyrazujeme, CoO mozne neni
" Moznost ,,vypadne*

= 2 odectu predchozi a nasledujici

= Kde se objevi nula, také neni mozneé

= .. atd.



DIfficuit




Difficult — prvni napad

= Otestovat kazde Cislo s kazdym
= Time limit exceeded ®

long long ret=0;

for(int i1i=0;i<n;i++)
for (int j=0;j<n;j++)
if (ia[i]<ia[]j] && 1ib[i]<ib[j] && ic[i]<ic[]])
ret++;




Difficult — princip

= Prevedeme cisla na jejich poradi v A
»=>Aje1234... adobre se testuje

» AlecosBaC?
= Postupnée pridavame cCisla 1, 2, 3, ...
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Difficult — princip

= Pri postupném pridavani
= Pricteme vsechna cCisla, ktera
" |SOU mensi
= v obou posloupnostech jsou pred novym
= No jo, ale jak? ©
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Difficult — princip

"= Pro kazde Cislo z B zjistit, kde je vC
= Kvadraticka slozitost ®
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Difficult — uz to skoro je

= Rozdelime pole na useky

" Vzdy, kdyz pridavame Cislo, ; pumumummn
zapiseme si, kde bylo
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Difficult — uz to skoro je

= Rozdelime pole na useky

" Vzdy, kdyz pridavame Cislo, ; pumumummn
zapiseme si, kde bylo
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Difficult — uz to skoro je

= Rozdelime pole na useky

" Vzdy, kdyz pridavame Cislo, ; pumusurynn
zapiSeme si, kde bylo |
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Difficult — uz to skoro je

= Mizeme pak zjistit vSechny =
cele predchozi useky y rum
(zelene) 5 Bl
ey (1] [1]
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Difficult — uz to skoro je

= K tomu dopocitame co chybi
1 2 3 4 5
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Difficult — uz to skoro je

= K tomu dopocitame co chybi
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Difficult — slozitost

= gisel, velikost dilku
"= O((n/x)"2 + x)

. jedno cCislo

= => celkem

= ...anebo to sSlo jesté jinak ©



Difficult — alternativni reseni

= Secteme shody po dvojicich permutaci

" AxB
= AxC
= BxC
= celkem: S3

= To Ize v case O(n.log n)
= Binarni stromy



Difficult — alternativni reseni

"= Pro kazdou dvojici Cisel pak nastava
praveé jedno z nasledujicich:

= Vsechny 3 permutace se na ni shodnou
= 2 se shodnou a treti je obracene

= Celkem existuje N.(N-1)/2 dvojic
= Ty, které nas zajimaji, se prictou 3x
= Ostatni jen 2x

= \VVysledek:



EaSY.




Easy — reseni

int digsum(int x) {
int s =
while (x > 0) {
s += x%10;
x /= 10;
}

return s;

int sum = digsum(n);
while (sum = digsum(r
++r;







Fumar

= Reseni je na pruseéicich obvodu
= Staci takova mista otestovat
= Pozor na casovy limit






Guards — reseni

" Max 120 minut

* Po méne nez 120”2 se budou opakovat
= Staci sledovat pohyb strazi

" Pozor na realna cCisla
= Jak zjistit vzdalenost?



Guards — pracovni verze
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double mindist2 (double xal, yal, zal, xa2, ya2, za2,
xbl, ybl, zbl, xb2, yb2, zb2) ({
double xdl = xal - xbl, ydl = yal - ybl, zdl = zal - zbl;
double xd0 = xa2-xb2-xdl, yd0 = ya2-yb2-ydl, zd0 = za2-zb2-zdl;
double nom = xd0*xdl + ydO*ydl + zdO*zdl;
double den = sqr(xd0) + sqr(ydO0) + sqr(zdO) ;
double dl = pyth2(xal, yal, zal, xbl, ybl, zbl);

double d2 = pyth2(xa2, ya2, za2, xb2, yb2, zb2);

if (d2 < dl) d1 = d2;

if (den > EPS && nom < EPS && -nom < den) {
double t = -nom / den;
d2 = pyth2 (xal+t* (xa2-xal), yal+t*(ya2-yal), zal+t*(za2-zal),

xbl+t* (xb2-xbl) , ybl+t* (yb2-ybl), zbl+t*(zb2-zbl));

if (d2 < dl) d1 = d2;

}

return dl;




Hack the LLecK

OvoF vy JICUSBRBERLABET, AP IVEBLOYILET.




" X<=4

mX>=5

Hack — 1 cCislice
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Hack — 2 cislice

o 1.2 3 4 5 6 7 8 9



N y

Hack — 2 cislice

O 0O M~ © 1 < MO N <+ O

3 4 5 6 7 8 9

2

1

0



Hack — vice cislic







Queens










Queens - kod

usedx = new int[x+1l]; usedy = new int[y+1];
useds = new int[x+y+1l];, usedd = new int[x+y];
while (d-- > 0) {

int xi = nextInt(), yi = nextInt();

++usedx[xi]; ++usedy(yi];

++useds[xi+t+yi]; ++tusedd[y+xi-yi];

for (int 1 = 1; 1 <= x; ++1i)
for (int j = 1; j <= y; ++Jj)
if (usedx[i] == 0 && usedy[]j] ==
&& useds[i+j] == 0 && usedd[y+i-j] == 0)
++cnt;
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