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Prezentace reseni uloh



Aerial Archeology



Arch(a)eology

 VVyzkouset vsechny
primky




Pomalé reseni

« StaCi primky tésne vedle dvojice vrcholu
» O(n3): O(n?) prfimek O(n) prace za kazdou




Zametaci primka

« Otacime okolo kazdého vrcholu a udrzujeme pocty priniks
s hranici kazdého mnohouhelnika

« O(n"2log n)
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Hot Air Ballooning



Hot Air Ballooning

NacCteme seznamy jako Cisla.

Rozdelime je na Cislice a vlozime
do mnoziny.

Tuto mnozinu vlozime do mnoziny
mnozin.

Vypiseme velikost mnoziny mnozin.

Lze resit samozrejme i jinak.

#include <iostream>
#include <set>
using namespace std;

int main(void) {
int count;
while(cin >> count) {
std: :set<std::set<int> >
container;
for(int i=0; i<count; i++) {
int number;
cin >> number;
std::set<int> con_num;
while(number > 0) {

int num = number % 10;
number = number / 10;
con_num.insert(num);
container.insert(con num);
cout << container.size() << endl;
return 0;



Cable Connection



Cable Connection

Konvexni obalka,

stacCi severovychodni
cast
O(N log N)

Moznosti:
A. Kabel jde po hrané
obalky

O(N)

B. Kabel prochazi jen
jednim
bodem obalky
O(N)

Celkem O(N log N)




Cable Connection

Moznosti:
A. Kabel jde po hrané obalky

Vyzkousej vSsechny hrany
obalky,
O(N)

Koncoveé body kabelu A a B
pro kazdou hranu najdes v
case O(1)

Hranou proloz primku a najdi
jeji pruseciky s osami



Cable Connection

Moznosti:

B. Kabel prochazi jen jednim
bodem obalky

Vyzkousej vsechny body
obalky,
O(N)

Koncové body kabelu A a B
[X,y] pro kazdy bod obalky najdes v
case O(1)

A ! Analyticka geometrie !

! POUZIVEJ Tahaky !



Display



Display

e Stavovy automat s celkem 8 stavy.
* Pfechody jsou operace.




Display

» StacCi implementovat 2 operace napr. ( <, | ) nebo

(1)

» Ostatni operace lIze vyjadrit pomoci dvou
implementovanych.






Ohradime ovce

O
- Nejmensi obvod ma O] X
napfiklad obdélnik 12
) O
 Lokalni upravy
» Stale stejny obvod O
O X




Cesta pro vilka

» Kazdy Ctverecek prodlouzi ohradu o 2
» StacCi najit nejkratsi cestu od vlka ven z ohrady
* AZ na...
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« Cesta rozdéli ohradu

Specialni pripady
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Nema reseni



Erratum

Do ulohy se nam vloudila chyba, ktera byla odhalena az béhem
prezentace reseni.

Jedna se o to, ze v nasleduijici situaci vzorova reseni tvrdi, ze
ohrada existuje, prestoze se vlk nemUze dostat ven, pokud se
ohrada nesmi sama sebe dotykat.
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Za toto nedopatreni se omlouvame.

DalsSi informace naleznete v zadani ulohy.



Tree Stands



Tree Stands

* Requires dynamic programming based solution.

» Keep a 3D table - counts[V][K][S] - keeping the number of ways
to place K stands at a subtree rooted at node V, while the state S
of the root is either 0 (has no stand), 1 (has safe stand), 2 (has
unsafe stand).

» Tree stand is safe when it is adjacent with yet another tree stand.



Tree Stands

* Filling up the table entry of counts[V][K][S] while knowing the
answers for all descendants of node V has 2 steps.

* First, we compute number of combinations to place K stands in
the subtrees of V, while not placing a stand at node V and
keeping track of the state of the combinations — aux[K][S]:

- S =0 (no descendant has a stand)
- S =1 (all stands in descendant nodes are safe)
- S = 2 (at least one stand at a descendant node is not safe)



Tree Stands

» Using these auxiliary counts, we can get the answer for
counts[V][K][S] by:

counts[V][0][0] = 1;

for (k =1; k <= K; k++)
{
counts[V][k][0] = aux[k][0] + aux][i][1];
counts[V][k][1] = aux[k-1][0] + aux[k-1][2]);
K][2] = aux[k-1][0];
}

counts[V][K][
* Do not forget to use modulo operator after combining the
counts!!!




Tree Stands

« Computing the auxiliary counts in aux[K][S]
requires yet another DP solution based on
already computed counts[U][K][S] for all
descendant nodes U of node V.

- Combining the combinations in the descendant
trees need to be done carefully with respect to the
states of their trees.

- See the testers' solutions for more details.



Orchard



Orchard Division

Dve zametaci primky X a Y na sebe kolmeé
urcuji obdelnik s kandidaty na opt. reseni

V jednom kroku

posun Y nahoru k dalsi obsazenéy
souradnici

snaz se maximalné zmensit X a udrzet
kandidaty



Orchard Division

Dve zametaci primky X a Y na sebe kolmeé
urcuji obdelnik s kandidaty na opt. reseni

V jednom kroku

posun Y nahoru k dalsi obsazenéy
souradnici

snaz se maximalné zmensit X a udrzet
kandidata



Orchard Division

@
Kandidatni body

ukladej do
max-prioritni
fronty

podle x
souradnice

Zohledni moznou vertikalni a horizontalni
kolinearitu

Amortizovana slozitost jednoho kroku O(log N).



Orchard Division

Ctyfi mozné rohy, étyfi rotace matice, stejny kod
reseni.
Celkem ctyrikrat,
pokazdé i s uvodnim serazenim podle y
souradnice

O(N log N)



Orchard Division

Neni to tak tézké, cely kéd solveru:

long long soclve ()
sort (ps, ps+N):;
priority queue<int> q;

long long result = -1;
int x = M;

for (int 1 = 0; 1 < N; )
int yv = ps(i].y;
for (; 1 < N && ps[i].y == y; ++1)
if (ps[i].x < X)
g.push(psii] .x):;
while (g.size() = 2 > N)
X = q.top ()
while (!qg.empty() && qg.top() ==
qg.pop():

if (g.size() * 2 == N)
long long area = (long long) (v + 1) * (g.top()
if (result == -1 area < result)
result = area:

return result;




It's Raining, Man



Raining

« Karta = vrchol,

» Stejna barva nebo hodnota = hrana
»Hamiltonovska cesta na az 52 vrcholech (prilis)
» Graf je ale specialni

>Rozbor pfipadu



Projdeme jednu barvu po druhé
2 3 4 D 0 T 3

C °

D I—/\c’

e StaCi najit cestu I/\
mezi barvami H I
S P
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T O Q
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DalSi moznosti
2 3 4

D

« Centralizované (v D)

“w = O Q

. Uskoky (do S)

“w - O Q



Suspicious Samples



60 120 180 240 300 360 420 480 540 600

30| 28] 35| 34| 40| 31 28| 2| 42| 30
\ J
!

avg

int sum = 0;

for (int 1i=left; i<right; ++)
sum += value[1i];

return sum / (right-left);




60 120 180 240 300 360 420 480 540 600

30| 28] 35| 34| 40| 31 28| 2| 42| 30
\ J

I
avg1
\

J

avg2

sum2 = suml
+ value[right++]
- value|[left++];

Klouzavy prumeér
(moving
average)
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Colorful Tribune



Tribune

Latinsky ctverec

radu N Pravidlo: Kazdy radek i
sloupec obsahuje vsechny
112(13(41|5 symboly z danych
N symboltl a kazdy z nich
511 2|3 4 pravé jednou
4/5/1/2|3 Hledany prvek porusuje toto
32 5|12 pravidlo
213/4|5]|1 Vyloz si kazdy symbol (v
zadani: barvu) jako celé cCislo




Latinsky Ctverec
radu N

N WO A1 -

W NN = DN

OV = N W

A = N W | s

= N W A~ O

Tribune

15

15

15

13

15

Odlisné radkové a
sloupcoveé soucty urcuji
radek a sloupec hledaného
prvku

Spravna hodnota hledaného
prvku je

Spravny soucet minus
odlisny soucet plus
hodnota odlisneho prvku
Napr. 4=15—13 + 2
Nemusime testovat hodnoty
zadnych prvku

Stihneme za jeden pruchod
O(N?)
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Archeology

Baloon 83 128 0:06
Cable 3 7 2:49
Display 53 24 1:41
Fence 0 5

Huntsmen 5 10 1:51
Orchard 4 45 3:03
Raining 0 80

Samples 18 164 1:23
Tribune 75 150 0:23

241 614



