
▷ Çàäà÷à 1. Ñïàðòàíöû, â àòàêó!(2D)
Öàðü Ëåîíèä ðåøèë ïîâåñòè ñâî¼ âîéñêî â íàñòóïàòåëüíûé ïîõîä.
Îí ïîñòðîèë âîéñêî â N ðÿäîâ ïî M âîèíîâ â êàæäîì, 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, ëåâîìó, ïå-

ðåäíåìó è çàäíåìó ñîñåäÿì 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

Â ïåðâîé ñòðîêå íàïèñàíû äâà öåëûõ ïîëîæèòåëüíûõ ÷èñëà N è M(1 ⩽ N,M ⩽ 500) �
ðàçìåðû âîéñêà.

Ñëåäóþùèå N ñòðîê ïî M ñèìâîëîâ îïèñûâàþò âîéñêî.
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
3 4
1000
1000
1010

3

5 4
1001
0000
0010
0000
0000

2

10 10
0000000000
0000000000
0001000000
0000000000
0000000100
0000000000
0000010000
0000000000
0000000000
0000101001
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Ðåøåíèå çàäà÷è íà ÿçûêå Python

from collections import deque

def F(N, M, armya):

napr = [(0, 1),
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(0, -1),

(1, 0),

(-1, 0)]

queue = deque()

bylo = [[False for _ in range(M)] for _ in range(N)]

for i in range(N):

for j in range(M):

if armya[i][j] == '1':

queue.append((i, j, 0))

bylo[i][j] = True

while queue:

x, y, time = queue.popleft()

for dx, dy in napr:

nx, ny = x + dx, y + dy

if ((0 <= nx < N )and (0 <= ny < M) and (not (bylo[nx][ny]))):

bylo[nx][ny] = True

queue.append((nx, ny, time + 1))

return time

N, M = map(int,input().split())

armya = []

for n in range(N):

stroka = input()

armya.append(stroka)

print(F(N, M, armya))

▷ Çàäà÷à 2. Íå êîðîòêîå çàìûêàíèå

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
###

..#

.##
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Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàììû
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>

#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;
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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. Àïåëüñèí è ñïàíèåëü
Ìàëûø äàâíî ïðîñèë ó ðîäèòåëåé ñîáàêó. È íå ïðîñòóþ ñîáàêó, à ñïàíèåëÿ.
Ê ñîæàëåíèþ, ïàïà Ìàëûøà íå çàõîòåë ïîêóïàòü åìó ñîáàêó.
×òîáû Ìàëûø íå ñèëüíî ðàññòðàèâàëñÿ, Êàðëñîí ïîäàðèë åìó àïåëüñèí, âåäü åñëè ïåðå-

ñòàâèòü áóêâû â ñëîâå "àïåëüñèí òî ìîæíî ïîëó÷èòü ñëîâî "ñïàíèåëü".
Ìàëûø çàèíòåðåñîâàëñÿ àíàãðàììàìè (ñëîâàìè, êîòîðûå ïîëó÷àþòñÿ äðóã èç äðóãà ïå-

ðåñòàíîâêîé áóêâ), ïîýòîìó â òåòðàäêó îí çàïèñàë èìåíà âñåõ ïðåäìåòîâ â ñâîåé êîìíàòå.
Ïîìîãèòå Ìàëûøó ïîíÿòü, êàêîå íàèáîëüøåå êîëè÷åñòâî àíàãðàìì îäíîãî ñëîâà âñòðå÷àåòñÿ
â åãî òåòðàäêå.
Âõîäíûå äàííûå

Ïåðâàÿ ñòðîêà ñîäåðæèò îäíî íàòóðàëüíîå ÷èñëî N � êîëè÷åñòâî ñëîâ â òåòðàäêå ìàëû-
øà.

Â ñëåäóþùèõN ñòðîêàõ íàïèñàíî ïî îäíîìó ñëîâó � íàçâàíèÿ ïðåäìåòîâ. Ãàðàíòèðóåòñÿ,
÷òî íåò äâóõ ñîâïàäàþùèõ ñòðîê.
Âûõîäíûå äàííûå:

Â îòâåòå âûâåäèòå îäíî ÷èñëî - ìàêñèìàëüíîå êîëè÷åñòâî ñëîâ èç ñïèñêà, êîòîðûå ÿâëÿ-
þòñÿ àíàãðàììîé îäíîãî ñëîâà.
Ïîÿñíåíèå:

Íàïðèìåð, ïðè âõîäíûõ äàííûõ:
5
apelsin
spaniel
abc
bca
cab
Îòâåò äîëæåí áûòü 3. (abc, bca è cab îáðàçóþò 3 àíàãðàììû îäíîãî ñëîâà).

Îãðàíè÷åíèå âðåìåíè âûïîëíåíèÿ ïðîãðàììû:
1 ñåêóíäà

Ïðèìåðû òåñòîâûõ äàííûõ:
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Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàììû
3
apelsin
spaniel
stul

3

7 acbaaba
aaabcab
abacaab
acbbaaa
baaaabc
baacaab
abbacaa

7

Ðåøåíèå çàäà÷è íà ÿçûêå Ñ++

#include<iostream>

#include <vector>

#include <cmath>

#include <algorithm>

#include <string>

#include <iomanip>

#include <queue>

#include <map>

using namespace std;

int main()

{

ios::sync_with_stdio(0);

cin.tie(0);

cout.tie(0);

int n;

cin>>n;

map<vector <int>, int> m;

int ma=0;

for (int i=0; i<n; i++){

vector <int> a(26);

string s;

cin>>s;

int l=s.size();

for (int j=0; j<l; j++){

a[s[j]-'a']++;

}

m[a]++;

if (m[a]>ma) ma=m[a];

}

cout<<ma;

return 0;

}

▷ Çàäà÷à 4. ×åáóðàøêà è àïåëüñèíû
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×åáóðàøêà î÷åíü ëþáèò àïåëüñèíû. Â ìàãàçèíå, ãäå îí æèâ¼ò, ïðîäàâåö èíîãäà äà¼ò ×åáó-
ðàøêå 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. Ïîñëàíèå êîðîòûøêàì ñ Çåìëè
Ïîñëå òîãî, êàê Íåçíàéêà óëåòåë, êîðîòûøêè ñ Ëóíû èñêàëè ñïîñîá äîñòàâèòü áåç ïîòåðü

ñîîáùåíèå. Áûëî ðåøåíî ïðèìåíèòü êîä Õýììèíãà(7,4)
Êîä Õýììèíãà � ñàìîêîíòðîëèðóþùèéñÿ è ñàìîêîððåêòèðóþùèéñÿ êîä. Ïîñòðîåí ïðè-

ìåíèòåëüíî ê äâîè÷íîé ñèñòåìå ñ÷èñëåíèÿ.
Ïîçâîëÿåò èñïðàâëÿòü îäèíî÷íóþ îøèáêó (îøèáêà â îäíîì áèòå ñëîâà) è íàõîäèòü äâîé-

íóþ. Íàçâàí â ÷åñòü àìåðèêàíñêîãî ìàòåìàòèêà Õýììèíãà Ðè÷àðäà Óýñëè, ïðåäëîæèâøåãî
êîä.

Äëÿ êîäèðîâàíèÿ ñîîáùåíèÿ åãî ðàçáèâàþò íà áëîêè ïî 4 ñèìâîëà(d1d2d3d4) è â êàæäûé
èç ýòèõ áëîêîâ äîáàâëÿþò ïðîâåðî÷íûå áèòû (p1p2p3), íà ïîçèöèè 1,2 è 4 è áëîê ïðåîáðàçóåòñÿ
ê âèäó p1p2d1p3d2d3d4.

Íà ðèñóíêå ïîêàçàíî, êàê áûë ïîñòðîåí êîä. Áèò p1 ñîîòâåòñòâóåò ÷åòíîñòè çåëåíîãî
êðóæêà, åñëè d1 + d2 + d4 ÷åòíî, p1 ðàâåí íóëþ, â ïðîòèâíîì ñëó÷àå p1 ðàâåí åäèíèöå. Ñëå-
äîâàòåëüíî, åñëè ïîâðåæäåíèÿ íå ïðîèñõîäèò, ñóììà áèòîâ â çåëåíîì êðóæêå áóäåò ÷åòíîé.
Ýòà ëîãèêà ïðîäîëæàåòñÿ íà êðàñíîì è ñèíåì êðóãàõ.

Ðèñ. 5.1 � Ïîñòðîåíèå êîäà Õýììèíãà

Ïîìîãèòå ëóíàòèêàì çàøèôðîâàòü ñîîáùåíèå ñëåäóþùèì îáðàçîì:

1. Êàæäûé ñèìâîë ñîîáùåíèÿ çàøèôðîâàí ñ ïîìîùüþ ASCII êîäà

2. ASCII êîä ïðåîáðàçîâàí â äâîè÷íûé êîä

3. Ïîëó÷åííàÿ ñòðîêà ðàçáèòà íà áëîêè ïî 4 áèòà

4. Êàæäûé áëîê çàêîäèðîâàí êîäîì Õýììèíãà

Âõîäíûå äàííûå:
Èñõîäíîå ñîîáùåíèå

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

Îãðàíè÷åíèå âðåìåíè âûïîëíåíèÿ ïðîãðàììû:
1 ñåêóíäà

Ïðèìåðû òåñòîâûõ äàííûõ:

Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàììû
LIKE 1001100011110010011000011

0011001100011001110011000 100101
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here we go 1100110111000011001100100
1010001111010101011001100
1001010101010000000000011
1100011111100110010010101
0101000000001100110000111
111001101111111

why 0001111000111111001101110
00000011110011001

Ðåøåíèå çàäà÷è íà ÿçûêå Python

K = 4

def encode(s):

res = ''

while len(s) >= K:

nibble = s[0:K]

res += (hamming(nibble))

s = s[K:]

return res

def hamming(bits):

t1 = parity(bits, [0,1,3])

t2 = parity(bits, [0,2,3])

t3 = parity(bits, [1,2,3])

return t1 + t2 + bits[0] + t3 + bits[1:]

def parity(s, indicies):

sub = ""

for i in indicies:

sub += s[i]

return str(str.count(sub, "1") % 2)

s = "".join(digit for char in input() for digit in f"{ord(char):08b}")

encode(s)

if(len(s)):

print(encode(s))

▷ Çàäà÷à 6. Êîðàáëü-ïðèçðàê
Êàïèòàí Äæåê Âîðîáåé è åãî êîìàíäà ïóòåøåñòâóþò íà ×åðíîé Æåì÷óæèíå ïî Êàðèá-

ñêîìó ìîðþ â ïîèñêàõ êîðàáëÿ-ïðèçðàêà. ×òîáû íàéòè êîðàáëü-ïðèçðàê, èì íóæíî ïîïàñòü
â ïðîêëÿòûé ìíîãîóãîëüíèê.

Èçâåñòíà òåêóùàÿ êîîðäèíàòà êîðàáëÿ è êîîðäèíàòû âåðøèí ìíîãîóãîëüíèêà. Ïîìîãèòå
Äæåêó îïðåäåëèòü, íàñêîëüêî äàëåêî èì îñòàëîñü ïëûòü. Åñëè îíè óæå âíóòðè ìíîãîóãîëü-
íèêà, âûâåñòè 0.
Âõîäíûå äàííûå: Êîîðäèíàòà ×åðíîé Æåì÷óæèíû x, y.

Êîîðäèíàòû òî÷åê ïðîêëÿòîãî ìíîãîóãîëüíèêà
Âûõîäíûå äàííûå: Îäíî ÷èñëî, ðàññòîÿíèå äî ìíîãîóãîëüíèêà èëè íîëü, ñ îêðóãëåíèåì
äî äâóõ çíàêîâ ïîñëå çàïÿòîé
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Îãðàíè÷åíèå âðåìåíè âûïîëíåíèÿ ïðîãðàììû:
1 ñåêóíäà
Ïðèìåðû òåñòîâûõ äàííûõ:

Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàììû
4 1
-4 -4
4 -4
5 5
-5 5

0

6 1
-4 -4
4 -4
5 5
-5 5

1.44

100000 -900000
-4 -4
4 -4
0 5

905534.1

Ðåøåíèå çàäà÷è íà ÿçûêå Python
Ñ ýòîé çàäà÷åé ïîëíîñòüþ íå ñïðàâèëñÿ íè îäèí èç ó÷àñòíèêîâ.

from typing import List, Tuple

import math

def point_in_polygon(polygon, point) :

"""

Ïîäðîáíåå: https://en.wikipedia.org/wiki/Point_in_polygon

"""

xp, yp = point

lines_intersection = 0

common_vertex = 0

for (x1, y1), (x2, y2) in zip(polygon, polygon[1:] + polygon[:1]):

if (y2 <= yp <= y1 or y1 <= yp <= y2) and not (x1 < xp and x2 < xp):

if x1 == x2:

if xp < x1:

lines_intersection += 1

else:

a = (y2 - y1) / (x2 - x1)

b = y1 - a * x1

if (yp - b) / a > xp:

lines_intersection += 1

if yp == y1 or yp == y2:

common_vertex += 1

return bool((lines_intersection - common_vertex // 2) & 1)
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def dot(v,w):

x,y = v

X,Y = w

return x*X + y*Y

def length(v):

x,y = v

return math.sqrt(x*x + y*y)

def vector(b,e):

x,y = b

X,Y = e

return (X-x, Y-y)

def unit(v):

x,y = v

mag = length(v)

return (x/mag, y/mag)

def distance(p0,p1):

return length(vector(p0,p1))

def scale(v,sc):

x,y = v

return (x * sc, y * sc)

def add(v,w):

x,y = v

X,Y = w

return (x+X, y+Y)

def pnt2line(pnt, start, end):

line_vec = vector(start, end)

pnt_vec = vector(start, pnt)

line_len = length(line_vec)

line_unitvec = unit(line_vec)

pnt_vec_scaled = scale(pnt_vec, 1.0/line_len)

t = dot(line_unitvec, pnt_vec_scaled)

if t < 0.0:

t = 0.0

elif t > 1.0:

t = 1.0

nearest = scale(line_vec, t)

dist = distance(nearest, pnt_vec)

nearest = add(nearest, start)

return dist

def minimal_distance(polygon,point):

min_dist = 1000000
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for (x1, y1), (x2, y2) in zip(polygon, polygon[1:] + polygon[:1]):

dist = pnt2line(point,(x1,y1),(x2,y2))

if dist<min_dist:

min_dist = dist

return min_dist

point = tuple(map(float,input().split(' ')))

polygon = []

while True :

try:

p = tuple(map(float,input().split(' ')))

polygon.append(p)

except:

break

if(point_in_polygon(polygon,point)):

print(0)

else:

print(round(minimal_distance(polygon,point),2))
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