
▷ Çàäà÷à 1. Ñïàðòàíöû, â àòàêó!

Öàðü Ëåîíèä ðåøèë ïîâåñòè ñâî¼ âîéñêî â íàñòóïàòåëüíûé ïîõîä.
Îí ïîñòðîèë âîèíîâ â îäèí ðÿä, îãëÿäåë èõ è ðåøèë ïðîâåðèòü èõ áîåñïîñîáíîñòü.
Äëÿ ïðîâåðêè áîåñïîñîáíîñòè îí ïðèäóìàë ñëåäóþùóþ ñõåìó:
Îí ïîäîø¼ë ê íåêîòîðûì áîéöàì, è øåïíóë èì íà óõî êîìàíäó "â áîé!".
Çà îäíó ñåêóíäó áîåö, êîòîðûé çíàåò êîìàíäó, ìîæåò ïåðåäàòü å¼ ïðàâîìó è ëåâîìó ñîñåäó

â ðÿäó.
Ëåîíèä õî÷åò óçíàòü, çà ñêîëüêî ñåêóíä âñå áîéöû âîéñêà óçíàþò êîìàíäó?
Âîèíû ïðåäñòàâëåíû áèíàðíîé ñòðîêîé. (1 - åñëè âîèí èçíà÷àëüíî çíàë êîìàíäó, 0 - åñëè

íå çíàë)
Âõîäíûå äàííûå

Íà ââîä ïîäà¼òñÿ ñòðîêà èç íóëåé è åäèíèö. Äëèíà ñòðîêè íå ïðåâîñõîäèò 105.
Âûõîäíûå äàííûå:

Â îòâåòå âûâåäèòå åäèíñòâåííîå ÷èñëî - ìèíèìàëüíîå êîëè÷åñòâî ñåêóíä, ÷åðåç êîòîðîå
âñå ñïàðòàíöû óæå áóäóò çíàòü êîìàíäó.
Îãðàíè÷åíèå âðåìåíè âûïîëíåíèÿ ïðîãðàììû:

1 ñåêóíäà

Ïðèìåðû òåñòîâûõ äàííûõ:

Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàììû
10001 2
1000101 2
0000000000000000000000000000000100000
0000100000000000000000000000000000000
00000000000000000000000000

58

Ðåøåíèå çàäà÷è íà ÿçûêå Python

a = input()

s = a.split('1')

q0 = len(s[0])

q1 = 0

q = q0

for i in range(len(s)-2):

x = len(s[i+1])/2

if x==int(x):

q3 = int(x)

else:

q3 = int(x)+1

if q1<q3:

q1=q3

q2 = len(s[-1])

if q0 < q1:

q = q1

if q1 < q2:

q = q2

print(q)

main(k)

▷ Çàäà÷à 2. Íå êîðîòêîå çàìûêàíèå
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Âàì äàíà ïàðòà ðàçìåðà N × M � êëåò÷àòîå ïîëå. Â êàæäîé êëåòêå ëèáî íàõîäèòñÿ
ýëåêòðè÷åñêèé ýëåìåíò (îí îáîçíà÷àåòñÿ çà #), ëèáî íè÷åãî íå íàõîäèòñÿ (*).

Äâà ýëåìåíòà ñîåäèíåíû, åñëè îíè íàõîäÿòñÿ â êëåòêàõ, ãðàíè÷àùèõ ïî ñòîðîíå.
Ãàðàíòèðóåòñÿ, ÷òî öåïü ñâÿçíàÿ è íåçàìêíóòàÿ.
Âîâó çàèíòåðåñîâàë âîïðîñ: åñëè çàìêíóòü êàêèå-òî äâà ýëåìåíòà (íàïðèìåð, ñîåäèíèòü

èõ ïðîâîëîêîé), òî ñêîëüêî â çàìûêàíèè ìàêñèìóì áóäåò ó÷àñòâîâàòü ýëåìåíòîâ?
(Ïðèìå÷: ýëåìåíò íàõîäèòñÿ â çàìûêàíèè, åñëè îí íàõîäèòñÿ â öèêëå, êîòîðûé îáðàçî-

âàëñÿ, êîãäà Âîâà çàìêíóë äâà ýëåìåíòà).
Âõîäíûå äàííûå

Â ïåðâîé ñòðîêå çàïèñàíî äâà öåëûõ ÷èñëà: N è M(2 ⩽ N,M ⩽ 100) � âûñîòà è øèðèíà
ïàðòû ñîîòâåòñòâåííî. Ïîñëå ýòîãî èäóò N ñòðîê äëèíû M � îïèñàíèå ïàðòû.
Âûõîäíûå äàííûå:

Âûâåäèòå ìàêñèìàëüíóþ äëèíó öèêëà, êîòîðûé ïîëó÷èòñÿ, åñëè çàìêíóòü êàêèå-òî äâà
ýëåìåíòà.
Îãðàíè÷åíèå âðåìåíè âûïîëíåíèÿ ïðîãðàììû:

1 ñåêóíäà

Ïðèìåðû òåñòîâûõ äàííûõ:

Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàììû
3 3
###

..#

.##

6

4 5
..#..
.##..
..##.
.....

4

5 4
.#..
##..
.###
##.#
.#..

6

Ðåøåíèå íà C++

Ñ çàäàíèåì ïîëíîñòüþ ñïðàâèëèñü òîëüêî äâà ó÷àñòíèêà. Ïðèâîäèì ðåøåíèå ïðèçåðà
îòáîðî÷íîãî òóðà, Àäèëÿ Êàíàòáåêîâà, 9 êëàññ, ã. Áèøêåê.

#include <bits/stdc++.h>

using namespace std;

#define ll long long

#define pb push_back

#define db double

#define pll pair<ll, ll>
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#define fs first

#define sc second

ll n,m;

vector<ll> dx{1, 0, -1, 0};

vector<ll> dy{0, 1, 0, -1};

vector<vector<char>> g;

vector<vector<ll>> dist1, dist2;

pll dfs(pll a, vector<vector<ll>> &dist){

pll mx={0, 0};

ll x=a.fs;

ll y=a.sc;

for(ll i=0; i<4; i++){

if(x+dx[i]>0 && x+dx[i]<=m && y+dy[i]>0 && y+dy[i]<=n && g[x+dx[i]][y+dy[i]]=='#'

&& dist[x+dx[i]][y+dy[i]]==-1){

dist[x+dx[i]][y+dy[i]]=1;

dist[x+dx[i]][y+dy[i]]=dist[a.fs][a.sc]+1;

if(dist[mx.fs][mx.sc]<dist[x+dx[i]][y+dy[i]]) mx={x+dx[i], y+dy[i]};

pll mx1=dfs({x+dx[i], y+dy[i]}, dist);

if(dist[mx1.fs][mx1.sc]>dist[mx.fs][mx.sc]) mx=mx1;

}

}

return mx;

}

int main(){

ios_base::sync_with_stdio(0); cin.tie(0); cout.tie(0);

cin>>n>>m;

pll id;

g.resize(m+1, vector<char>(n+1));

dist1.resize(m+1, vector<ll>(n+1, -1));

dist2.resize(m+1, vector<ll>(n+1, -1));

for(ll i=1; i<=n; i++){

for(ll j=1; j<=m; j++){

cin>>g[j][i];

if(g[j][i]=='#') id={j, i};

}

}

dist1[id.fs][id.sc]=1;

pll mx=dfs(id, dist1);

dist2[mx.fs][mx.sc]=1;

pll ans=dfs(mx, dist2);

cout<<dist2[ans.fs][ans.sc]<<"\n";

}

▷ Çàäà÷à 3. Ïóáëèêàí

¾Ïóáëèêàí¿, èëè èíà÷å ãîâîðÿ, ¾ñáîðùèê íàëîãîâ¿ îáëàäàë îäíîé èç ñàìûõ ïîïóëÿðíûõ
ïðîôåññèé â Äðåâíåì Ðèìå. Â òî âðåìÿ äåíüãè ñîáèðàëèñü ñ ãðàæäàí âðó÷íóþ, à ïåðèîäè÷å-
ñêèå òåððèòîðèàëüíûå âîéíû ëèøü äîáàâëÿëè íåðàçáåðèõè â îáùóþ ôèíàíñîâóþ ñóìàòîõó.

Â ñóìàòîõå ïóáëèêàí Ìàðê íå ìîæåò ñîñðåäîòî÷èòüñÿ è ñëîæèòü äâà ðèìñêèõ ÷èñëà,
÷òîáû ïîñ÷èòàòü ñóììàðíûé íàëîã, êîòîðûé åìó íóæíî âçûñêàòü ó ñóïðóæåñêîé ïàðû. Ïî-
æàëóéñòà, ïîìîãèòå åìó ýòî ñäåëàòü.
Âõîäíûå äàííûå

Â äâóõ ñòðîêàõ ñîäåðæèòñÿ ïî îäíîìó ÷èñëó, çàïèñàííîìó â ðèìñêîé ñèñòåìå ñ÷èñëåíèÿ
(êàæäîå ÷èñëî íå ïðåâîñõîäèò 3999).
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Âûõîäíûå äàííûå:

Â îòâåòå çàïèøèòå ÷èñëî, ÿâëÿþùååñÿ ñóììîé äâóõ äàííûõ ðèìñêèõ ÷èñåë (òàê æå â
ðèìñêîé ñèñòåìå ñ÷èñëåíèÿ).
Îãðàíè÷åíèå âðåìåíè âûïîëíåíèÿ ïðîãðàììû:

1 ñåêóíäà
Ïðèìåðû òåñòîâûõ äàííûõ:

Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàììû
I
I

II

IV
IX

XIII

D
XXIV

DXXIV

Ðåøåíèå çàäà÷è íà ÿçûêå Python

all_roman = [(1000, 'M'), (900, 'CM'), (500, 'D'), (400, 'CD'), (100, 'C'),

(90, 'XC'), (50, 'L'), (40, 'XL'), (10, 'X'), (9, 'IX'), (5, 'V'), (4, 'IV'),

(1, 'I')]

def t(num):

roman = ''

while num > 0:

for i, r in all_roman:

while num >= i:

roman += r

num -= i

return roman

def v(rom):

dec = 0

for i, r in all_roman:

while rom.startswith(r):

dec += i

rom = rom[len(r):]

return dec

s1=input()

s2=input()

a1=v(s1)

a2=v(s2)

a=a1+a2

s=t(a)

print(s)
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▷ Çàäà÷à 4. ×åáóðàøêà è àïåëüñèíû

×åáóðàøêà î÷åíü ëþáèò àïåëüñèíû. Â ìàãàçèíå, ãäå îí æèâ¼ò, ïðîäàâåö èíîãäà äà¼ò
×åáóðàøêå åãî ëþáèìîå ëàêîìñòâî.

Îäíàæäû êîãäà ×åáóðàøêå ñòàëî ñêó÷íî, îí ðåøèë âçÿòü âñå ñâîè àïåëüñèíû è ïîëîæèòü
èõ íà ÷àøå÷íûå âåñû òàê, ÷òîáû âåñû âñòàëè â ïîëîæåíèå ðàâíîâåñèÿ.

Ïîìîãèòå ×åáóðàøêå - ñîîáùèòå åìó, ìîæåò ëè îí ïîëîæèòü ñâîè àïåëüñèíû íà âåñû
íóæíûì îáðàçîì.
Âõîäíûå äàííûå

Ïåðâàÿ ñòðîêà ñîäåðæèò öåëîå ïîëîæèòåëüíîå ÷èñëî N(2 ⩽ N ⩽ 20) � êîëè÷åñòâî àïåëü-
ñèíîâ.

Âòîðàÿ ñòðîêà ñîäåðæèò N íàòóðàëüíûõ ÷èñåë � âåñà àïåëüñèíîâ, êîòîðûå íå ïðåâîñõî-
äÿò 106.
Âûõîäíûå äàííûå:

Âûâåäèòå åäèíñòâåííóþ ñòðîêó:
NO - åñëè íåëüçÿ ïîëîæèòü àïåëüñèíû íà âåñû
YES - åñëè ìîæíî ðàñïîëîæèòü àïåëüñèíû íà âåñàõ òðåáóåìûì îáðàçîì

Îãðàíè÷åíèå âðåìåíè âûïîëíåíèÿ ïðîãðàììû:

1 ñåêóíäà
Ïðèìåðû òåñòîâûõ äàííûõ:

Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàììû
4
1 2 3 4

YES

10
560969 173071 784074 994974 581388
391519 76845 939307 420796 59099

YES

10
35762 258056 461849 499400 977649
613476 430517 825321 23036 56093

NO

Ðåøåíèå çàäà÷è íà ÿçûêå Python

def can_balance_oranges(N, weights):

total_weight = sum(weights)

for i in range(1 << N):

current_weight = 0

for j in range(N):

if i & (1 << j):

current_weight += weights[j]

if current_weight == total_weight / 2:

return "YES"

return "NO"

N = int(input())

weights = list(map(int, input().split()))

print(can_balance_oranges(N, weights))
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▷ Çàäà÷à 5. Âàæíîå ñîîáùåíèå

Â Ñîëíå÷íûé ãîðîä ïî ðàäèîñâÿçè ïîñòóïèëî ñîîáùåíèå ñ Ëóíû. Â ñâÿçè ñ òåì, ÷òî ïðè
ïåðåäà÷è ñîîáùåíèÿ íà òàêîå áîëüøîå ðàññòîÿíèå ìîãóò áûòü ïîìåõè, êîðîòûøêè ñ Ëóíû
âîñïîëüçîâàëèñü øèôðîì ñ çàùèòîé îò ïîâðåæäåíèÿ äàííûõ. Êàæäûé áèò ñîîáùåíèÿ ïîâòî-
ðÿåòñÿ òðè ðàçà ïåðåä îòïðàâêîé. Íàïðèìåð, ñòðîêà "101"ïðåîáðàçóåòñÿ ê âèäó "111000111".

Âåñü ïðîöåññ êîäèðîâàíèÿ âûãëÿäèò ñëåäóþùèì îáðàçîì:
1. Ñèìâîë çàìåíÿåòñÿ ñâîèì ASCII êîäîì
2. ASCII êîä êîíâåðòèðóåòñÿ äâîè÷íóþ ñèñòåìó ñ÷èñëåíèÿ (8 áèò íà ñèìâîë)
3. êàæäûé ïîëó÷åííûé áèò óòðàèâàåòñÿ.
Èçâåñòíî, ÷òî â êàæäîé "òðîéêå"áèòîâ íå ìîæåò áûòü áîëüøå îäíîé îøèáêè è ÷òî íå

ìîæåò ïðèéòè äâà áèòà âìåñòî òðåõ. Ò.å. âîçìîæíà ñèòóàöèÿ, êîãäà âìåñòî 000 ïðèøëî 001
è íåâîçìîæíà, êîãäà ïðèøëî 00.

Ïîìîãèòå Çíàéêå íàïèñàòü ïðîãðàììó äëÿ ðàñøèôðîâêè ñîîáùåíèÿ
Âõîäíûå äàííûå:

Ñòðîêà èç íóëåé è åäèíèö, äëèíîé íå áîëåå 1000 ñèìâîëîâ � çàøèôðîâàííîå ïîñëàíèå
Âûõîäíûå äàííûå:

Ðàñøèôðîâàííîå ñîîáùåíèå
Îãðàíè÷åíèå âðåìåíè âûïîëíåíèÿ ïðîãðàììû:

1 ñåêóíäà
Ïðèìåðû òåñòîâûõ äàííûõ:

Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàììû
000111111000000000000111 a
000111111000000000111000 b
000111111000000000000111000111111
000000000111000000111111000000000
111111

abc

Ðåøåíèå çàäà÷è íà ÿçûêå Python

def decode(binary):

reduced = (get_digit(triplet) for triplet in chunks(binary, 3))

return "".join(get_char(byte) for byte in chunks("".join(reduced), 8))

def chunks(seq, size):

return (seq[i:i+size] for i in range(0, len(seq), size))

def get_digit(triplet):

return max(triplet, key=triplet.count)

def get_char(byte):

return chr(int(byte, 2))

print(decode(input()))

▷ Çàäà÷à 6. Ïðîêëÿòûé ìíîãîóãîëüíèê

Êàïèòàí Äæåê Âîðîáåé è åãî êîìàíäà ïóòåøåñòâóþò íà ×åðíîé Æåì÷óæèíå ïî Êàðèá-
ñêîìó ìîðþ. ×òîáû íàéòè êîðàáëü-ïðèçðàê, èì íóæíî ïîïàñòü â ïðîêëÿòûé ìíîãîóãîëüíèê.
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Èçâåñòíà òåêóùàÿ êîîðäèíàòà êîðàáëÿ è êîîðäèíàòû âåðøèí ìíîãîóãîëüíèêà. Ïîìîãèòå
Äæåêó îïðåäåëèòü, íà ìåñòå ëè îíè.
Âõîäíûå äàííûå:

Êîîðäèíàòà ×åðíîé Æåì÷óæèíû x, y.
Êîîðäèíàòû òî÷åê ïðîêëÿòîãî ìíîãîóãîëüíèêà

Âûõîäíûå äàííûå:

YES � åñëè êîðàáëü â ìíîãîóãîëüíèêå
NO � åñëè íåò

Îãðàíè÷åíèå âðåìåíè âûïîëíåíèÿ ïðîãðàììû:

1 ñåêóíäà
Ïðèìåðû òåñòîâûõ äàííûõ:

Âõîäíûå äàííûå Ðåçóëüòàò
ðàáîòû ïðîãðàììû
1 1
-4 -4
4 -4
4 4
-4 4

YES

3.9 0
-4 -4
4 -4
4 4
-4 4

YES

6 1
-4 -4
4 -4
4 4
-4 4

NO

Ðåøåíèå çàäà÷è íà ÿçûêå Python

Ñ ýòîé çàäà÷åé ïîëíîñòüþ ñïðàâèëèñü òîëüêî òðè ó÷àñòíèêà îòáîðî÷íîãî òóðà. Ïðèâîäèì
ðåøåíèå ïðèçåðà îòáîðî÷íîãî òóðà Ìàòâåÿ Íåïåèíà, 9 êëàññ, ã. Íîÿáðüñê

def is_inside_polygon(x, y, polygon):

n = len(polygon)

intersections = 0

epsilon = 1e-9

for i in range(n):

x1, y1 = polygon[i]

x2, y2 = polygon[(i + 1) % n]

if (y1 > y) != (y2 > y) and x < (x2 - x1) * (y - y1) / (y2 - y1) + x1 \

+ epsilon:

intersections += 1

return intersections % 2 == 1

ship_x, ship_y = map(float, input().split())

polygon = []

while True:
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try:

x, y = map(float, input().split())

polygon.append((x, y))

except EOFError:

break

if is_inside_polygon(ship_x, ship_y, polygon):

print("YES")

else:

print("NO")
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