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Çàäà÷à 1. Ïîìîãèòå ìàòåìàòèêó

Èìÿ âõîäíîãî ôàéëà: ñòàíäàðòíûé ââîä

Èìÿ âûõîäíîãî ôàéëà: ñòàíäàðòíûé âûâîä

Îãðàíè÷åíèå ïî âðåìåíè: 1 ñåêóíäà
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéò

Áðèòàíñêèé ìàòåìàòèê Äæîí Ëèòëâóä îäíàæäû âûñêàçàëñÿ î âåëèêîì èíäèéñêîì ìàòå-
ìàòèêå Ñðèíèâàñå Ðàìàíóäæàíå: ¾êàæäîå íàòóðàëüíîå ÷èñëî áûëî åãî ëè÷íûì äðóãîì¿.

Îäíàæäû Ðàìàíóäæàíó äëÿ ðåøåíèÿ îäíîé ñëîæíîé ìàòåìàòè÷åñêîé çàäà÷è ïîíàäîáè-
ëîñü îòâåòèòü íà t âîïðîñîâ. Êàæäûé âîïðîñ èìåë âèä: ñêîëüêî ñóùåñòâóåò öåëûõ ïîëîæè-
òåëüíûõ ÷èñåë, êîòîðûå äåëÿòñÿ íà x, íî íå äåëÿòñÿ íà y, è ïðè ýòîì íå ïðåâîñõîäÿò n.

Ðàìàíóäæàí ñìîã îòâåòèòü íà âñå âîïðîñû â óìå, âåäü îí äðóæèë ñî âñåìè íàòóðàëüíûìè
÷èñëàìè. Îäíàêî îí ïðîñèò âàñ íàïèñàòü ïðîãðàììó, êîòîðàÿ îòâåòèò íà êàæäûé âîïðîñ,
÷òîáû ïðîâåðèòü, ÷òî îí íèãäå íå îøèáñÿ.

Ôîðìàò âõîäíûõ äàííûõ
Ïåðâàÿ ñòðîêà ñîäåðæèò ÷èñëî t (1 ⩽ t ⩽ 105) � êîëè÷åñòâî âîïðîñîâ. Äàëåå ñëåäóåò

îïèñàíèå âîïðîñîâ. Êàæäûé âîïðîñ îïèñûâàåòñÿ ÷èñëàìè n, x, y (1 ⩽ n, x, y ⩽ 1018), çàïè-
ñàííûìè ÷åðåç ïðîáåë â îòäåëüíîé ñòðîêå äëÿ êàæäîãî âîïðîñà.

Ôîðìàò âûõîäíûõ äàííûõ
Âûâîä äîëæåí ñîäåðæàòü îòâåòû íà âîïðîñû, êàæäûé îòâåò â îòäåëüíîé ñòðîêå.

Ñèñòåìà îöåíêè
Ðåøåíèÿ, âåðíî ðàáîòàþùèå ïðè t× n ⩽ 105, áóäóò ïîëó÷àòü íå ìåíåå 50 áàëëîâ.

Ïðèìåð
Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàììû

3
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9 1 2

15 2 5

3

5

6

Ðåøåíèå çàäà÷è
Íà 50 áàëëîâ äàííóþ çàäà÷ó ìîæíî ðåøèòü ïîëíûì ïåðåáîðîì: äëÿ êàæäîãî çàïðîñà

ïåðåáðàòü âñå ÷èñëà îò 1 äî n, ïîñ÷èòàâ ñðåäè ýòèõ ÷èñåë êîëè÷åñòâî òàêèõ, êîòîðûå äåëÿòñÿ
íà a, íî íå äåëÿòñÿ íà b. Ê ïîëíîìó ðåøåíèþ ïðèâîäÿò ñëåäóþùèå íàáëþäåíèÿ:

1) êîëè÷åñòâî ÷èñåë îò 1 äî n, êîòîðûå äåëÿòñÿ íà a ðàâíî ⌊n
a
⌋.

2) êîëè÷åñòâî ÷èñåë îò 1 äî n, êîòîðûå äåëÿòñÿ è íà a, è íà b, ðàâíî ⌊ n
[a,b]

⌋, ãäå [a, b] �
ÍÎÊ ÷èñåë a è b.

3) Èç ïóíêòîâ 1 è 2 ñëåäóåò, ÷òî êîëè÷åñòâî ÷èñåë îò 1 äî n, êîòîðûå äåëÿòñÿ íà a,
íî íå äåëÿòñÿ íà b, ðàâíî ⌊n

a
⌋ − ⌊ n

[a,b]
⌋. Îñòàëîñü âñïîìíèòü, ÷òî ÍÎÊ äâóõ ÷èñåë ðàâåí

îòíîøåíèþ èõ ïðîèçâåäåíèÿ è èõ ÍÎÄ, à ÍÎÄ äâóõ ÷èñåë ìîæíî íàõîäèòü àëãîðèòìîì
Åâêëèäà èëè âñòðîåííûìè áèáëèîòå÷íûìè ôóíêöèÿìè çà O(max(log a, log b)) Òàêèì îáðàçîì
ïîëó÷èëè ðåøåíèå çà O(max(log a, log b)) íà çàïðîñ. Èòîãîâàÿ àñèìïòîòèêà ïîëíîãî ðåøåíèÿ:
O(tmax(log a, log b))

Àâòîðñêîå ðåøåíèå íà ÿçûêå C++:

#include <bits/stdc++.h>

typedef long long ll;
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using namespace std;

#define int ll

signed main() {

ios::sync_with_stdio(false);

cin.tie(nullptr);

int t = 1;

cin >> t;

auto solve_stupid = [&](ll n, ll x, ll y) -> ll {

ll ans = 0;

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

if (i % x == 0 && i % y != 0) {

++ans;

}

}

return ans;

};

auto solve_smart = [&](ll n, ll x, ll y) -> ll {

auto get = [] (ll n, ll x) {

// ñêîëüêî ÷èñåë îò 1 äî n äåëÿòñÿ íà x

return n / x;

};

auto lcm = [] (ll a, ll b) -> ll {

return a / __gcd(a, b) * b;

};

return get(n, x) - get(n, lcm(x, y));

};

while (t--) {

ll n, x, y;

cin >> n >> x >> y;

cout << solve_smart(n, x, y) << '\n';

}

return 0;

}
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Çàäà÷à 2. Âîëøåáíîå ñëîâî
Èìÿ âõîäíîãî ôàéëà: ñòàíäàðòíûé ââîä

Èìÿ âûõîäíîãî ôàéëà: ñòàíäàðòíûé âûâîä

Îãðàíè÷åíèå ïî âðåìåíè: 1 ñåêóíäà
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéò

Óðîâíåì âîëøåáñòâà ñòðîêè íàçîâ¼ì ìàêñèìàëüíîå êîëè÷åñòâî ïîäðÿä èäóùèõ ñëîâ
"tiim"(áåç êàâû÷åê), êîòîðûå ìîãóò ïîëó÷èòüñÿ óäàëåíèåì íåêîòîðûõ ñèìâîëîâ ñòðîêè. Áó-
ðàòèíî ðåøèë âîëøåáíûé ëåñ èç äåðåâüåâ, íà êîòîðûõ áóäóò ðàñòè äåíüãè. Îò êîòà Áàçèëèî
îí óçíàë, ÷òî åñëè ïîñàäèòü â çåìëþ ñòðîêó äëèíîé n, òî îíà âûðàñòåò â äåðåâî, íà êîòîðîì
áóäåò âèñåòü êîëè÷åñòâî ìîíåò, ðàâíîå óðîâíþ âîëøåáñòâà ñòðîêè. Ó Áóðàòèíî åñòü t ñòðîê.
Ïîìîãèòå åìó óçíàòü, ñêîëüêî ìîíåò äàñò êàæäîå âûðàùåííîå èì äåðåâî.

Ôîðìàò âõîäíûõ äàííûõ
Â ïåðâîé ñòðîêå íàïèñàíî íàòóðàëüíîå ÷èñëî t (1 ⩽ t ⩽ 100) � êîëè÷åñòâî ñòðîê ó

Áóðàòèíî. Â ñëåäóþùèõ 2t ñòðîêàõ ñëåäóåò îïèñàíèå âñåõ èìåþùèõñÿ ó íåãî ñòðîê. Äëÿ
êàæäîãî ñëîâà ñíà÷àëà çàïèñàíà åãî äëèíà, à íà ñëåäóþùåé ñòðîêå çàïèñàíà ñàìà ñòðîêà.
(Äëÿ ëó÷øåãî ïîíèìàíèÿ ñìîòðèòå òåñòû)

Ôîðìàò âûõîäíûõ äàííûõ
Âûâåäèòå t ÷èñåë, êàæäîå â îòäåëüíîé ñòðîêå � îòâåòû äëÿ êàæäîé èç ñòðîê, èìåþùèõñÿ

ó Áóðàòèíî.

Ïðèìåð
Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàììû

3

6

tabiim

4
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abtmivmimabtioim
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Ðåøåíèå çàäà÷è
Ðàçáîð

Äàâàéòå âìåñòî òîãî, ÷òîáû óäàëÿòü áóêâû èç èñõîäíîé ñòðîêè, áóäåì èäòè ïî ýòîé ñòðîêå
è äîáàâëÿòü áóêâû â èòîãîâûé îòâåò. Ìîæíî çàìåòèòü, ÷òî äëÿ äîáàâëåíèÿ áóêâ âûãîäíåå
âñåãî èñïîëüçîâàòü æàäíóþ ñòðàòåãèþ: èäòè ïî áóêâàì ñòðîêè ñëåâà íàïðàâî è æàäíî íàáè-
ðàòü èç áóêâ ñëîâî "tiim". Òàêîå ðåøåíèå áóäåò èìåòü àñèìïòîòèêó O(n).
Àâòîðñêîå ðåøåíèå íà ÿçûêå C++:

#include <bits/stdc++.h>

using namespace std;

int main() {

ios::sync_with_stdio(false);

cin.tie(nullptr);

int T;

cin >> T;
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auto solve_test = [] () {

int n; cin >> n;

string s; cin >> s;

int ans = 0, ost = 0;

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

if (ost == 0 && s[i] == 't') {

++ost;

} else if (ost == 1 && s[i] == 'i') {

++ost;

} else if (ost == 2 && s[i] == 'i') {

++ost;

} else if (ost == 3 && s[i] == 'm') {

++ans;

ost = 0;

}

}

return ans;

};

while (T --> 0) {

cout << solve_test() << '\n';

}

return 0;

}
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Çàäà÷à 3. Ïîëîòåíöå
Èìÿ âõîäíîãî ôàéëà: ñòàíäàðòíûé ââîä

Èìÿ âûõîäíîãî ôàéëà: ñòàíäàðòíûé âûâîä

Îãðàíè÷åíèå ïî âðåìåíè: 1 ñåêóíäà
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéò

Ìû ñòðîèëè-ñòðîèëè, è

íàêîíåö ïîñòðîèëè. Óðà!

� ×åáóðàøêà

Ñêîðî ó Êðîêîäèëà Ãåíû äåíü ðîæäåíèÿ, ïîýòîìó ×åáóðàøêà ðåøèë ïîäàðèòü åìó ïî-

ëîòåíöå ïðÿìîóãîëüíîé ôîðìû. ×åáóðàøêà õî÷åò, ÷òîáû äëèíû ñòîðîí áûëè öåëûìè ïîëî-
æèòåëüíûìè ÷èñëàìè. Îí çíàåò, ÷òî Ãåíà ëþáèò ÷èñëî x (x ÷¼òíîå), ïîýòîìó îí ñîáèðàåòñÿ
ïîäîáðàòü ïîëîòåíöå òàê, ÷òîáû åãî ïåðèìåòð (ñóììà äëèí ñòîðîí ïîëîòåíöà) áûë ðàâåí
x. ×òîáû ïîä÷åðêíóòü çíà÷èìîñòü ïîäàðêà, îí õî÷åò ïîäàðèòü ïîëîòåíöå ñàìîé áîëüøîé
âîçìîæíîé ïëîùàäè.

Ïîìîãèòå ×åáóðàøêå îïðåäåëèòü ìàêñèìàëüíóþ âîçìîæíóþ ïëîùàäü ïîëîòåíöà ñ ôèê-
ñèðîâàííûì ïåðèìåòðîì x.

Ôîðìàò âõîäíûõ äàííûõ
Êàæäûé òåñò ñîäåðæèò íåñêîëüêî íàáîðîâ âõîäíûõ äàííûõ. Ïåðâàÿ ñòðîêà ñîäåðæèò

÷èñëî t (1 ⩽ t ⩽ 10) � êîëè÷åñòâî íàáîðîâ âõîäíûõ äàííûõ. Êàæäûé íàáîð îïèñûâàåòñÿ â
îòäåëüíîé ñòðîêå îäíèì ÷èñëîì x (4 ⩽ x ⩽ 109) � ïåðèìåòðîì ïîëîòåíöà.

Ôîðìàò âûõîäíûõ äàííûõ
Äëÿ êàæäîãî íàáîðà âõîäíûõ äàííûõ â îòäåëüíîé ñòðîêå âûâåäèòå ìàêñèìàëüíî âîçìîæ-

íóþ ïëîùàäü ïîëîòåíöà ñ öåëî÷èñëåííûìè ñòîðîíàìè è ïåðèìåòðîì x.

Ñèñòåìà îöåíêè
Ðåøåíèÿ, ïðàâèëüíî ðàáîòàþùèå íà òåñòàõ, ãäå x ⩽ 105, áóäóò íàáèðàòü íå ìåíåå 30

áàëëîâ.

Ïðèìåð
Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàììû

3

4

10

12

1

6

9

Çàìå÷àíèå
Äëÿ ïåðèìåòðà 4 ñóùåñòâóåò åäèíñòâåííîå ïîëîòåíöå 1x1, êîòîðîå èìååò ïëîùàäü 1.
Äëÿ ïåðèìåòðà 10 ñóùåñòâóþò ïîëîòåíöà ðàçìåðà 2x3, 1x4. Èç íèõ ìàêñèìàëüíóþ ïëî-

ùàäü 6 èìååò ïîëîòåíöå 2x3.
Äëÿ ïåðèìåòðà 12 ñóùåñòâóþò ïîëîòåíöà ðàçìåðà 1x5, 2x4, 3x3. Èç íèõ ìàêñèìàëüíóþ

ïëîùàäü 9 èìååò ïîëîòåíöå 3x3.

Ðåøåíèå çàäà÷è

Ðàçáîð
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Çàìåòèì, ÷òî ñòîðîíû èñêîìîãî ïðÿìîóãîëüíèêà ÿâëÿþòñÿ ðåøåíèÿìè óðàâíåíèÿ x2 −
ax+ b = 0, ãäå a � ñóììà äëèí ñòîðîí (ïîëóïåðèìåòð), b � èñêîìàÿ ìàêñèìàëüíàÿ ïëîùàäü.
Ïîñìîòðèì íà äèñêðèìèíàíò ýòîãî óðàâíåíèÿ D = a2 − 4b. Òàê êàê ñòîðîíû ÿâëÿþòñÿ öå-
ëûìè ÷èñëàìè, òî äèñêðèìèíàíò äîëæåí áûòü òî÷íûì êâàäðàòîì. Òåïåðü èìååì óðàâíåíèå
n2 = a2 − 4b, èç êîòîðîãî ñëåäóåò, ÷òî b = a2−b2

4
. Ìû õîòèì ìàêñèìèçèðîâàòü b, à çíà÷èò

ìèíèìèçèðîâàòü n. Çàìåòèì, ÷òî íàì äîñòàòî÷íî, ÷òîáû a è n áûëè îäíîé ÷¼òíîñòè, ÷òîáû
b áûëî öåëûì ÷èñëîì. Çíà÷èò îïòèìàëüíîå n ðàâíî ëèáî 0, ëèáî 1. Òàêèì îáðàçîì, çà O(1)
ìîæíî íàéòè îïòèìàëüíîå n, èç êîòîðîãî ìû óçíàåì îïòèìàëüíîå b. Òàê êàê b > 0 è a > 0, òî
ðåøåíèÿ óðàâíåíèÿ òî÷íî áóäóò íåîòðèöàòåëüíûìè (óáåäèòüñÿ â ýòîì îñòàâèì óïðàæíåíèåì
äëÿ çàèíòåðåñîâàííîãî ÷èòàòåëÿ). Ïîëó÷àåòñÿ ÷òî íà îäèí çàïðîñ ìîæíî îòâå÷àòü çà O(1).
Èòîãîâàÿ àñèìïòîòèêà ðåøåíèÿ O(t).

Àâòîðñêîå ðåøåíèå íà ÿçûêå C++:

#include <bits/stdc++.h>

typedef long long ll;

using namespace std;

#define int ll

void solve() {

int a; cin >> a;

assert(a % 2 == 0);

a /= 2;

auto solve_stupid = [&] () {

int ans = 0;

for (int x = 1; x < a; ++x) {

int y = a - x;

int S = x * y;

ans = max(ans, S);

}

return ans;

};

auto solve_smart = [&] () {

cerr << a << endl;

// x^2 - ax + b = 0

// D = a^2 - 4b = n^2

// a > n, ò.ê. a^2 = n^2 + 4b, ãäå b > 0

// (x, y) = (a +- n) / 2

// ò.å. a è n äîëæíû áûòü îäíîé ÷åòíîñòè

// 4b = a^2 - n^2

// b = (a^2 - n^2) / 4

// õîòèì ìàêñèìèçèðîâàòü b

// çíà÷èò õîòèì ìèíèìèçèðîâàòü n

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

// óòâåðæäàåòñÿ ÷òî öèêë îòðàáîòàåò áûñòðî

int quadro_b = (a * a - n * n);
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if (quadro_b % 4 != 0) {

continue;

}

return quadro_b / 4;

}

return -1LL; // òàêîãî áûòü ïðîñòî íå ìîæåò

};

cout << solve_smart() << '\n';

}

signed main() {

ios::sync_with_stdio(false);

cin.tie(nullptr);

int t = 1;

cin >> t;

while (t--) {

solve();

}

return 0;

}
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Çàäà÷à 4. Ìå÷òû ñáûâàþòñÿ
Èìÿ âõîäíîãî ôàéëà: ñòàíäàðòíûé ââîä

Èìÿ âûõîäíîãî ôàéëà: ñòàíäàðòíûé âûâîä

Îãðàíè÷åíèå ïî âðåìåíè: 1 ñåêóíäà
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéò

Óðîâíåì âîëøåáñòâà ñòðîêè íàçîâ¼ì ìàêñèìàëüíîå êîëè÷åñòâî ïîäðÿä èäóùèõ ñëîâ
"tiim"(áåç êàâû÷åê), êîòîðûå ìîãóò ïîëó÷èòüñÿ óäàëåíèåì íåêîòîðûõ ñèìâîëîâ ñòðîêè.

Áóðàòèíî æä¼ò, ïîêà âûðàñòóò åãî äåíåæíûå äåðåâüÿ. Îí óæå íà÷àë ïðåäñòàâëÿòü, êàê
îíè âçîéäóò è ïîäàðÿò åìó íåñìåòíûå ñîêðîâèùà. Òåïåðü ó íåãî â ãîëîâå ïîÿâèëîñü t âîïðî-
ñîâ. Êàæäûé âîïðîñ çâó÷èò òàê: ñêîëüêî ñóùåñòâóåò ñòðîê äëèíû n èç ñòðî÷íûõ ñèìâîëîâ
ëàòèíñêîãî àëôàâèòà ñ óðîâíåì âîëøåáñòâà k? Ïîìîãèòå åìó îòâåòèòü íà êàæäûé âîïðîñ.
Òàê êàê îòâåòû ìîãóò áûòü î÷åíü áîëüøèìè, âûâîäèòå èõ ïî ìîäóëþ 109 + 7.

Ôîðìàò âõîäíûõ äàííûõ
Â ïåðâîé ñòðîêå íàõîäèòñÿ ÷èñëî t (1 ⩽ t ⩽ 10) � êîëè÷åñòâî âîïðîñîâ, êîòîðûå âîçíèêëè

ó Áóðàòèíî. Â ñëåäóþùèõ t ñòðîêàõ îïèñûâàþòñÿ âîïðîñû: â êàæäîé ñòðîêå ÷åðåç ïðîáåë
ââîäÿòñÿ ÷èñëà n è k (1 ⩽ n× k ⩽ 106) � ïàðàìåòðû âîïðîñà.

Ôîðìàò âûõîäíûõ äàííûõ
Äëÿ êàæäîãî âîïðîñà â îòäåëüíîé ñòðîêå âûâåäèòå îòâåò, âû÷èñëåííûé ïî ìîäóëþ 109+7.

Ïðèìåð
Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàììû

3

4 1

5 1

30 4

1

126

82414355

Çàìå÷àíèå
Äëÿ n = 4 è k = 1 ñóùåñòâóåò åäèíñòâåííàÿ ñòðîêà: "tiim".

Ðåøåíèå çàäà÷è

Ðàçáîð

Â àâòîðñêîì ðåøåíèè èñïîëüçóåòñÿ èäåÿ äèíàìè÷åñêîãî ïðîãðàììèðîâàíèÿ: îáîçíà÷èì çà
dp[i][j][k] - êîëè÷åñòâî ñòðî÷åê äëèíû i èç ëàòèíñêèõ áóêâ, ó êîòîðûõ (ñ ïîìîùüþ óäàëåíèÿ
áóêâ) ìîæíî âûäåëèòü j ñòðîê "tiim"è ïðåôèêñ åø¼ îäíîãî ñëîâà "tiim"äëèíû ðîâíî k â
êîíöå. Ïðè ïåðåñ÷¼òå äèíàìèêè íóæíî ó÷èòûâàòü, ÷òî îäíà èç 26 äîáàâëÿåìûõ â êîíåö
ñòðîêè áóêâ áóäåò óâåëè÷èâàòü äëèíó ïîñëåäíåãî ïðåôèêñà (ïàðàìåòð k) íà 1 (ïðè ýòîì
åñëè ïàðàìåòð k áûë ðàâåí 3, òî óâåëè÷èòñÿ ïàðàìåòð j, à ïàðàìåòð k ñòàíåò ðàâåí 0, ò.ê.
ïîÿâèëîñü åù¼ îäíî ñëîâî "tiim"â ñàìîì êîíöå). Îñòàëüíûå æå 25 áóêâ íå áóäóò ìåíÿòü
ïàðàìåòð k è ïàðàìåòð j. Èçíà÷àëüíî ìîæíî èíèöèàëèçèðîâàòü dp[0][0][0] = 1. Îòâåò ïîñëå
ïîñ÷¼òà äèíàìèêè áóäåò ðàâåí dp[n][k][0]+dp[n][k][1]+dp[n][k][2]+dp[n][k][3]. Òàêàÿ äèíàìèêà
õðàíèò O(n2) ñîñòîÿíèé è ïåðåñ÷èòûâàåòñÿ çà O(n2Σ), ãäå Σ � êîëè÷åñòâî áóêâ â àëôàâèòå
(â íàøåì ñëó÷àå 26). Äëÿ ëó÷øåãî ïîíèìàíèÿ ðåøåíèÿ ìîæíî îçíàêîìèòüñÿ ñ êîäîì â àðõèâå
àâòîðñêèõ ðåøåíèé.

Àâòîðñêîå ðåøåíèå íà ÿçûêå C++:

#include <bits/stdc++.h>
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typedef long long ll;

using namespace std;

#define int ll

const int mod = 1'000'000'000 + 7;

int add(int a, int b) {

a += b;

if (a >= mod) {

a -= mod;

}

return a;

}

int sub(int a, int b) {

a -= b;

if (a < 0) {

a += mod;

}

return a;

}

int mul(int a, int b) {

return int(1LL * a * b % mod);

}

const int alpha = 26;

void solve() {

int n, k;

cin >> n >> k;

auto find_ans = [] (int n, int k) {

vector dp(n + 1, vector<array<int, 4>>(k + 1));

// dp[i][j][c] - ñêîëüêî ñòðîê äëèíû i, ó êîòîðûõ àëãîðèòì

// âûáåðåò j ñòðî÷åê òèèì è áóäåò ïðåôèêñ äëèíû c îò íîâîãî òèèìà

dp[0][0][0] = 1;

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

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

dp[i][j][0] = mul(dp[i - 1][j][0], 25);

if (j) {

(dp[i][j][0] += dp[i - 1][j - 1][3]) %= mod;

}

for (int c = 1; c < 4; ++c) {

dp[i][j][c] = (dp[i - 1][j][c] * 25LL + dp[i - 1][j][c - 1] * 1LL) % mod;

}

}

}

return ((ll)dp[n][k][0] + dp[n][k][1] + dp[n][k][2] + dp[n][k][3]) % mod;

};
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cout << find_ans(n, k) << '\n';

}

signed main() {

ios::sync_with_stdio(false);

cin.tie(nullptr);

int t = 1;

cin >> t;

while (t--) {

solve();

}

return 0;

}
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Çàäà÷à 5. Áîëüøîé øàëàø
Èìÿ âõîäíîãî ôàéëà: ñòàíäàðòíûé ââîä

Èìÿ âûõîäíîãî ôàéëà: ñòàíäàðòíûé âûâîä

Îãðàíè÷åíèå ïî âðåìåíè: 1 ñåêóíäà
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéò

Èííîêåíòèé ñ äðóçüÿìè ðåøèë ïîñòðîèòü øàëàø. Äëÿ ýòîãî îí íàïðàâèëñÿ â ëåñ, â êîòî-
ðîì ðàñïîëîæåíî n äåðåâüåâ. Êàæäîå äåðåâî ïðåäñòàâëåíî, êàê òî÷êà íà äâóìåðíîé ïëîñêî-
ñòè ñ öåëî÷èñëåííûìè êîîðäèíàòàìè. Äëÿ òîãî, ÷òîáû ïîñòðîèòü øàëàø, Èííîêåíòèé âûáè-
ðàåò òðè äåðåâà è ñòðîèò ìåæäó íèìè ïîïàðíî ñòåíû èç âåòîê è ëèñòüåâ.

Ïîìîãèòå Êåøå ïîíÿòü, êàêîé ìàêñèìàëüíîé ïëîùàäè îí ìîæåò ïîñòðîèòü øàëàø.
Ãàðàíòèðóåòñÿ, ÷òî ñóùåñòâóåò òðè äåðåâà, íå ëåæàùèå íà îäíîé ïðÿìîé.
Áîëåå ôîðìàëüíî - íàéäèòå, êàêîé ìàêñèìàëüíîé ïëîùàäè ìîæíî ïîñòðîèòü íåâûðîæ-

äåííûé òðåóãîëüíèê íà êàêèõ-ëèáî òð¼õ òî÷êàõ èç çàäàííûõ.

Ôîðìàò âõîäíûõ äàííûõ
Â ïåðâîé ñòðîêå ñîäåðæèòñÿ ÷èñëî n (1 ⩽ n ⩽ 1000) - êîëè÷åñòâî äåðåâüåâ â ëåñó.
Â ñëåäóþùèõ n ñòðîêàõ íàõîäÿòñÿ êîîðäèíàòû êàæäîãî äåðåâà - öåëûå íåîòðèöàòåëüíûå

÷èñëà, íå ïðåâîñõîäÿùèå 106 (ïî äâà ÷èñëà â êàæäîé ñòðîêå - x è y êîîðäèíàòà î÷åðåäíîãî
äåðåâà ñîîòâåòñòâåííî).

Ôîðìàò âûõîäíûõ äàííûõ
Â åäèíñòâåííîé ñòðîêå âûâåäèòå îòâåò, îêðóãë¼ííûé äî 1 çíàêà ïîñëå çàïÿòîé. Â êà÷åñòâå

ðàçäåëèòåëÿ öåëîé è äðîáíîé ÷àñòè èñïîëüçóéòå òî÷êó.

Ïðèìåð
Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàììû

5

4 0

8 3

0 3

3 3

4 1

12.0

Çàìå÷àíèå
Ðåøåíèÿ, âåðíî ðàáîòàþùèå ïðè n ⩽ 500, áóäóò ïîëó÷àòü íå ìåíåå 70 áàëëîâ.

Ðåøåíèå çàäà÷è

Ðàçáîð

Íà 70 áàëëîâ ìîæíî áûëî ñäàòü çàäà÷ó ñ ïîìîùüþ ïîëíîãî ïåðåáîðà âñåõ òðîåê òî÷åê
ñ ïîìîùüþ òð¼õ âëîæåííûõ öèêëîâ ñ àñèìïòîòèêîé O(n3). Äëÿ ýòîãî íóæíî óìåòü íàõî-
äèòü ïëîùàäü òðåóãîëüíèêà ïî êîîðäèíàòàì åãî âåðøèí çà O(1). Ýòî ìîæíî äåëàòü ëèáî
ñ ïîìîùüþ ôîðìóëû Ãåðîíà, ëèáî ñ ïîìîùüþ êîñîãî ïðîèçâåäåíèÿ äâóõ âåêòîðîâ-ñòîðîí.
Îïèøåì äàëåå ðåøåíèå ñ àñèìïòîòèêîé O(n2 log n). Ïîñòðîèì âûïóêëóþ îáîëî÷êó èñõîäíîãî
ìíîæåñòâà òî÷åê (ýòî ìîæíî ñäåëàòü ïðèìèòèâíûì àëãîðèòìîì ñ èòåðàòèâíûì äîáàâëåíèåì
çà O(n2), èíôîðìàöèþ ìîæåòå íàéòè â èíòåðíåòå). Ìîæíî äîêàçàòü, ÷òî èñêîìûé òðåóãîëü-
íèê ìàêñèìàëüíîé ïëîùàäè áóäåò îáðàçîâàí òðåìÿ òî÷êàìè, êîòîðûå ÿâëÿþòñÿ âåðøèíàìè
âûïóêëîé îáîëî÷êè. Îñòàâèì ýòî óïðàæíåíèåì äëÿ çàèíòåðåñîâàííîãî ÷èòàòåëÿ (ïîäñêàçêà:
ïîïðîáóéòå ïðåäïîëîæèòü, ÷òî êàêàÿ-ëèáî âåðøèíà îïòèìàëüíîãî òðåóãîëüíèêà íå ëåæèò
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íà âûïóêëîé îáîëî÷êå, à äàëüøå çàôèêñèðóéòå äâå îñòàëüíûå âåðøèíû è ïîïðîáóéòå "ïî-
äâèãàòü"òðåòüþ). Äàâàéòå ïåðåáèðàòü äâå âåðøèíû èñêîìîãî òðåóãîëüíèêà âî âëîæåííûõ
öèêëàõ. Òåïåðü èìååì çàôèêñèðîâàííîå îñíîâàíèå ïåðåáèðàåìîãî òðåóãîëüíèêà, íàì íóæíî
íàéòè ìàêñèìàëüíî óäàë¼ííóþ îò ýòîãî îñíîâàíèÿ âåðøèíó, ÷òîáû ìàêñèìèçèðîâàòü âûñîòó
â ïåðåáèðàåìîì òðåóãîëüíèêå, òàê êàê ïðè ýòîì è áóäåò ìàêñèìèçèðîâàòüñÿ åãî ïëîùàäü.
Êàê çà O(log n) îïðåäåëèòü òðåòüþ âåðøèíó, êîòîðàÿ áóäåò íàèáîëåå óäàë¼ííîé îò ýòîé ñòî-
ðîíû? Äëÿ ýòîãî çàìåòèì, ÷òî ðàññòîÿíèå îò çàôèêñèðîâàííîé ñòîðîíû äî äðóãîé òî÷êè íà
âûïóêëîé îáîëî÷êå ÿâëÿåòñÿ âûïóêëîé ôóíêöèåé â ñèëó îïðåäåëåíèÿ âûïóêëîé îáîëî÷êè
(òî åñòü íàì âûãîäíî áðàòü âåðøèíêó ãäå-òî "ïðèìåðíî â ñåðåäèíêå"ìåæäó äâóìÿ çàôèê-
ñèðîâàííûìè âåðøèíêàìè, íî íå âûãîäíî áðàòü "áëèçêî"ê îäíîé èç çàôèêñèðîâàííûõ). Òàê
êàê ôóíêöèÿ âûïóêëàÿ, òî ìîæíî ïðèìåíèòü òåðíàðíûé ïîèñê äëÿ íàõîæäåíèÿ ìàêñèìó-
ìà. Òàêèì îáðàçîì äëÿ êàæäîé çàôèêñèðîâàííîé ïîòåíöèàëüíîé ñòîðîíû òðåóãîëüíèêà ìû
ïåðåáðàëè ñàìóþ óäàë¼ííóþ âåðøèíó îò ýòîé ñòîðîíû. Òàê êàê èñêîìûé òðåóãîëüíèê ñ ìàê-
ñèìàëüíîé ïëîùàäüþ ñîäåðæèò õîòÿ áû îäíó èç ñòîðîí, êîòîðóþ ìû ïåðåáðàëè (ïðîñòî ïî-
òîìó ÷òî ìû ïåðåáðàëè âñå âîçìîæíûå ñòîðîíû), òî îí áûë íàéäåí ãäå-òî â ïðîöåññå íàøåãî
àëãîðèòìà. Äàííîå ðåøåíèå ïîëó÷àëî 100 áàëëîâ. Ìîæíî áûëî òàêæå ðåàëèçîâàòü ðåøåíèå,
îñíîâàííîå íà ïîõîæåé èäåå, êîòîðîå èìååò àñèìïòîòèêó O(n2) è èñïîëüçóåò òåõíèêó äâóõ
óêàçàòåëåé. Îñòàâèì ýòî êàê óïðàæíåíèå çàèíòåðåñîâàííîìó ÷èòàòåëþ.

Àâòîðñêîå ðåøåíèå íà ÿçûêå C++:

#include <bits/stdc++.h>

#define all(x) (x).begin(),(x).end()

#define len(x) (int)(x).size()

typedef long long ll;

typedef long double ld;

using namespace std;

using ptype = ld;

struct point {

ptype x, y;

point operator+(point oth) const {

return {x + oth.x, y + oth.y};

}

point operator-(point oth) const {

return {x - oth.x, y - oth.y};

}

point operator+=(point oth) {

return *this = *this + oth;

}

point operator-=(point oth) {

return *this = *this - oth;

}
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point operator-() const {

return {-x, -y};

}

ptype operator*(point oth) const {

return x * oth.x + y * oth.y;

}

ptype operator%(point oth) const {

return x * oth.y - oth.x * y;

}

ld getLen() const {

return sqrtl(x * x + y * y);

}

ld operator~() const {

return getLen();

}

bool operator==(point oth) const {

return x == oth.x && y == oth.y;

}

};

const ld eps = 1e-10;

bool equal(ld source, ld target) {

return target - eps <= source && source <= target + eps;

}

struct Line {

ptype a, b, c;

Line(point p1, point p2) {

ptype x1 = p1.x, y1 = p1.y;

ptype x2 = p2.x, y2 = p2.y;

a = (y1 - y2);

b = (x2 - x1);

c = -(a * x1 + b * y1);

}

static bool isParallel(Line first, Line second) {

ptype A1 = first.a, B1 = first.b;

ptype A2 = second.a, B2 = second.b;

return equal(B1 * A2 - A1 * B2, (ld) 0);

}
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static point getIntersec(Line first, Line second) {

//a1x + b1y + c1 = 0

//a2x + b2y + c2 = 0

//A1*A2*x + B1*A2*y + C1*A2 = 0

//A1*A2*x + A1*B2*y + A1*C2 = 0

//(B1*A2 - A1*B2)y + (C1*A2 - A1*C2) = 0

// y = (A1*C2 - C1*A2) / (B1*A2 - A1*B2)

ptype A1 = first.a, B1 = first.b, C1 = first.c;

ptype A2 = second.a, B2 = second.b, C2 = second.c;

assert(!equal(B1 * A2 - A1 * B2, (ld) 0));

ptype y = (A1 * C2 - C1 * A2) / (B1*A2 - A1*B2);

ptype x;

if (equal(A1, (ld) 0)) {

assert(!equal(A2, ld(0)));

x = (-C2 - B2*y) / A2;

} else {

x = (-C1 - B1*y) / A1;

}

return point{x, y};

}

ptype getDist(point p) {

return (ld) (a * p.x + b * p.y + c) / sqrtl(a * a + b * b);

}

};

typedef pair<point, point> Cut;

ld getDistCut(point p, Cut c) {

if ((p - c.first)*(c.second - c.first) <= 0) {

return (p - c.first).getLen();

} else if ((p - c.second) * (c.first - c.second) <= 0) {

return (p - c.second).getLen();

}

return abs(Line{c.first, c.second}.getDist(p));

}

ld getArea(point a, point b, point c) {

ld doubled_area = (b - a) % (c - a);

return abs(doubled_area) / 2.0;

}

void solve() {

int n; cin >> n;

vector<point> ps;

for (int i = 0; i < n; ++i) {
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ld x, y;

cin >> x >> y;

ps.push_back(point{x, y});

}

auto get_convex_hull = [] (vector<point> ps) {

int n = len(ps);

point down = *min_element(all(ps), [&](const point p1, const point p2) {

if (p1.y == p2.y) {

return p1.x < p2.x;

}

return p1.y < p2.y;

});

sort(all(ps), [&](const point p1, const point p2) {

if (p1 == down) {

return true;

}

if (p2 == down) {

return false;

}

if ((p1 - down) % (p2 - down) == 0) {

return ~(p1 - down) < ~(p2 - down);

}

return (p1 - down) % (p2 - down) > 0; // çíà÷èò p1 ëåæèò ðàíüøå p2

});

assert(ps[0] == down);

vector<point> convex;

convex.push_back(ps[0]);

convex.push_back(ps[1]);

for (int i = 2; i < n; ++i) {

while (len(convex) >= 2) {

auto prev = convex[len(convex) - 2];

auto cur = convex[len(convex) - 1];

auto next = ps[i];

if ((cur - prev) % (next - cur) > 0) {

break;

}

convex.pop_back();

}

convex.push_back(ps[i]);

}

return convex;

};
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auto hull = get_convex_hull(ps);

auto hull_doubled = hull;

for (auto &el : hull) {

hull_doubled.push_back(el);

}

ld ans = 0;

for (int i = 0; i < len(hull_doubled); ++i) {

for (int j = i + 1; j < i + len(hull) && j < len(hull_doubled); ++j) {

// ìîæíî èñêàòü ìåæäó i è j

auto cut = make_pair(hull_doubled[i], hull_doubled[j]);

auto search = [&] () {

ld res = 0;

int left = i, right = j;

while (right - left > 2) {

int lm = (2 * left + right) / 3;

int rm = (left + 2 * right) / 3;

if (getDistCut(hull_doubled[lm], cut) < getDistCut(hull_doubled[rm], cut)) {

left = lm;

} else {

right = rm;

}

}

for (int k = max<int>(0, left - 10); k < min<int>(len(hull_doubled), right + 10); ++k) {

res = max<ld>(res, getArea(hull_doubled[i], hull_doubled[j], hull_doubled[k]));

}

return res;

};

ans = max<ld>(ans, search());

}

}

cout << fixed << setprecision(1) << ans;

}

int main() {

ios::sync_with_stdio(false);

cin.tie(nullptr);

solve();

return 0;

}
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Çàäà÷à 6. Òàéíà ïåðåïèñêè

Èìÿ âõîäíîãî ôàéëà: Ñòàíäàðòíûé ââîä

Èìÿ âûõîäíîãî ôàéëà: Ñòàíäàðòíûé âûâîä

Îãðàíè÷åíèå ïî âðåìåíè: 1 ñåêóíäà
Îãðàíè÷åíèå ïî ïàìÿòè: 256 Ìá

Âîñüìèêëàññíèöû Íèíà è Çèíà õîòÿò çàùèòèòü ñâîþ ïåðåïèñêó îò ïîñòîðîííèõ, ïîýòîìó
ïðè êàæäîé îòïðàâêå ñîîáùåíèÿ øèôðóþò åãî ñ èñïîëüçîâàíèåì íîâîãî êëþ÷åâîãî ñëîâà èç
àíãëî-ðóññêîãî ñëîâàðÿ. Ïîðÿäîê ñîîáùåíèé èì èçâåñòåí è ñëîâàðè ó íèõ îäèíàêîâûå, ïîýòî-
ìó ñ êëþ÷îì äëÿ ðàñøèôðîâêè íèêàêèõ ïðîáëåì íå âîçíèêàåò. Îäíàêî, øêîëüíèöàì áûñòðî
íàäîåëî äåëàòü ýòî âðó÷íóþ è îíè çàõîòåëè ñîçäàòü ïðîãðàììó, êîòîðàÿ áóäåò øèôðîâàòü
ñîîáùåíèÿ çà íèõ.

Â ïðèäóìàííîì øèôðå ïîâòîðåíèÿ áóêâ â êëþ÷åâîì ñëîâå óäàëÿþòñÿ, à àëôàâèò ïåðå-
óïîðÿäî÷èâàåòñÿ òàêèì îáðàçîì, ÷òî áóêâû â êëþ÷åâîì ñëîâå ïîÿâëÿþòñÿ ïîñëåäíèìè, à
ïåðåä íèìè èäóò îñòàëüíûå áóêâû àëôàâèòà â èõ îáû÷íîì ïîðÿäêå.

Íàïðèìåð, äëÿ çàãëàâíîãî ëàòèíñêîãî àëôàâèòà ñ êëþ÷åâûì ñëîâîì ¾KEYWORD¿:

A|B|C|D|E|F|G|H|I|J|K|L|M|N|O|P|Q|R|S|T|U|V|W|X|Y|Z

ñòàíîâèòñÿ:

A|B|C|F|G|H|I|J|L|M|N|P|Q|S|T|U|V|X|Z|K|E|Y|W|O|R|D

Òàêèì îáðàçîì abc ïðåîáðàçóåòñÿ â abc; xyz ïðåîáðàçóåòñÿ â ord.
Âñå ñîîáùåíèÿ íàïèñàíû ìàëåíüêèìè áóêâàìè.
Ïðîáåëû è çíàêè ïðåïèíàíèÿ îñòàþòñÿ áåç èçìåíåíèé.
Íàïèøèòå ïðîãðàììó äëÿ øèôðîâàíèÿ ñîîáùåíèÿ

Ôîðìàò âõîäíûõ äàííûõ
Â ïåðâîé ñòðîêå çàïèñàí êëþ÷ øèôðà äëèíîé 0 ⩽ n < 20
Âî âòîðîé ñòðîêå çàïèñàíî ñîîáùåíèå äëÿ ðàñøèôðîâêè 0 ⩽ n < 2000

Ôîðìàò âûõîäíûõ äàííûõ
Ðàñøèôðîâàííàÿ ñòðîêà

Ïðèìåðû
Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàììû

keyword

abc

abc

keyword

xyz

ord

Ðåøåíèå çàäà÷è
Àâòîðñêîå ðåøåíèå çàäà÷è íà ÿçûêå Python:

abc = "abcdefghijklmnopqrstuvwxyz"

keyword = input()

word = input()

alpha=''

for letter in abc:

alpha += '' if letter in keyword else letter

alpha += ''.join(dict.fromkeys(keyword).keys())

s = word.translate(str.maketrans(abc, alpha))

print(s)
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