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Çàäà÷à 1. Ìåòðî
Ìèíèìàëüíîå âðåìÿ, â òå÷åíèå êîòîðîãî íà ïåðâîì ïóòè ìîæíî áûëî íàáëþäàòü n ïîåçäîâ ðàâíî

n+a(n−1) (n ïîåçäîâ ñòîÿò íà ïëàòôîðìå ïî îäíîé ìèíóòå, è n−1 èíòåðâàë ìåæäó íèìè ïî a ìèíóò).
Ìàêñèìàëüíîå âðåìÿ, â òå÷åíèå êîòîðîãî íà ïåðâîì ïóòè ìîæíî áûëî íàáëþäàòü ðîâíî n ïîåçäîâ,

ðàâíî n+ a(n+1) (äîáàâèëèñü äâà èíòåðâàëà ïî a ìèíóò). Òàêèì îáðàçîì, âðåìÿ íàõîæäåíèÿ Òàíè

íà ïëàòôîðìå ïðèíàäëåæèò îòðåçêó [n+ a(n− 1);n+ a(n+ 1)].
Àíàëîãè÷íî, Òàíÿ íàáëþäàëà m ïîåçäîâ íà âòîðîé ïëàòôîðìå, ïîýòîìó âðåìÿ íàõîæäåíèÿ Òàíè

íà ïëàòôîðìå ïðèíàäëåæèò îòðåçêó [m+ b(m− 1);m+ b(m+ 1)].
Íåîáõîäèìî íàéòè ïåðåñå÷åíèå äàííûõ îòðåçêîâ è âûâåñòè ëåâóþ è ïðàâóþ ãðàíèöû ïåðåñå÷åíèÿ.

Åñëè ïåðåñå÷åíèå ïóñòî, òî íóæíî âûâåñòè ÷èñëî −1.
Ïðèìåð ðåøåíèÿ.

a = int(input())

b = int(input())

n = int(input())

m = int(input())

l = max(n + (n - 1) * a, m + (m - 1) * b)

r = min(n + (n + 1) * a, m + (m + 1) * b)

if l <= r:

print(l, r)

else:

print(-1)

Çàäà÷à 2. Ïëîùàäü
Äëÿ ðåøåíèÿ çàäà÷è íà 60 áàëëîâ (ñòîðîíà ïëîùàäè íå ïðåâûøàåò 1000) ìîæíî íàïèñàòü ïåðåáîð

ïî îòâåòó: öèêëîì óâåëè÷èâàåì çíà÷åíèå øèðèíû äîðîæêè d, ïîêà êîëè÷åñòâî ïëèòîê â äîðîæêå íå
áóäåò ïðåâîñõîäèòü t. Ïðèìåð òàêîãî ðåøåíèÿ.

n = int(input())

m = int(input())

t = int(input())

c = 2 * (n + m) - 4

d = 0

while c <= t and c > 0:

d += 1

t -= c

c -= 8

print(d)

Â ýòîì ðåøåíèè â ïåðåìåííîé d õðàíèòñÿ êîëè÷åñòâî âûëîæåííûõ äîðîæåê øèðèíîé â îäíó

êëåòêó, â ïåðåìåííîé c� êîëè÷åñòâî ïëèòîê â îäíîé äîðîæêå. Äëÿ âíåøíåé äîðîæêè c = 2(n+m)−4,
êàæäàÿ ñëåäóþùàÿ äîðîæêà ñîäåðæèò íà 8 ïëèòîê ìåíüøå, ÷åì ïðåäûäóùàÿ.

Äëÿ ðåøåíèÿ íà ïîëíûé áàëë ïîñ÷èòàåì êîëè÷åñòâî ïëèòîê â äîðîæêå øèðèíû d. Îíî ðàâíî

nm− (n− 2d)(m− 2d). Ðåøèì íåðàâåíñòâî

nm− (n− 2d)(m− 2d) 6 t.

Èç ýòîãî íåðàâåíñòâà d 6 1
4

(
n+m−

√
(n+m)2 − 4t

)
. Âû÷èñëèì çíà÷åíèå ýòîãî âûðàæåíèÿ è âîçü-

ì¼ì îò íåãî öåëóþ ÷àñòü.

Ïðèìåð ðåøåíèÿ íà 100 áàëëîâ.

n = int(input())

m = int(input())

t = int(input())

print(int(((n + m) - ((n + m) ** 2 - 4 * t) ** 0.5) / 4))

Íà 100 áàëëîâ âîçìîæíî òàêæå ðåøåíèå, â êîòîðîì èñïîëüçóåòñÿ äâîè÷íûé ïîèñê äëÿ íàõîæäå-

íèÿ íàèáîëüøåãî âîçìîæíîãî çíà÷åíèÿ d. Ïðèìåð òàêîãî ðåøåíèÿ.
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n = int(input())

m = int(input())

t = int(input())

left = 0

right = min(n // 2, m // 2) + 1

while right - left > 1:

d = (left + right) // 2

if n * m - (n - 2 * k) * (m - 2 * k) <= t:

left = d

else:

right = d

print(left)

Çàäà÷à 3. Ìíîãî ïèðîæíûõ
Ïóñòü áûëî âûáðàíî k âèäîâ ïèðîæíûõ è âçÿòî s ïèðîæíûõ êàæäîãî âûáðàííîãî âèäà. Î÷å-

âèäíî, ÷òî çíà÷åíèå s ñîâïàäàåò ñ îäíèì èç çíà÷åíèé ai. Òîãäà ìîæíî ïåðåáðàòü âñå çíà÷åíèÿ ai,
äëÿ êàæäîãî èç íèõ ïîñ÷èòàòü çíà÷åíèå k � êîëè÷åñòâî âèäîâ ïèðîæíûõ, êîòîðûõ åñòü íå ìåíåå s
øòóê, è âûáðàòü òàêóþ ïàðó (k, s), ïðè êîòîðîé ïðîèçâåäåíèå ks áóäåò íàèáîëüøèì. Ïðèìåð òàêîãî
ðåøåíèÿ:

n = int(input())

a = [int(input()) for i in range(n)]

ans_s = 0

ans_k = 0

for i in range(n):

s = a[i]

k = 0

for j in range(n):

if a[j] >= s:

k += 1

if k * s > ans_k * ans_s:

ans_k = k

ans_s = s

print(ans_k, ans_s)

Òàêîå ðåøåíèå èìååò ñëîæíîñòü O(n2) è íàáèðàåò 60 áàëëîâ.

×òîáû íàáðàòü 100 áàëëîâ ìîæíî îòñîðòèðîâàòü ìàññèâ ai ïî íåâîçðàñòàíèþ çíà÷åíèé. Òîãäà

äëÿ âûáðàííîãî çíà÷åíèÿ ai âèäû ïèðîæíûõ, êîòîðûõ åñòü íå ìåíåå ai øòóê áóäóò èäòè ðàíüøå

ai, çíà÷èò, èõ êîëè÷åñòâî áóäåò ðàâíî i+ 1 (åñëè íóìåðîâàòü ýëåìåíòû ìàññèâà ñ íóëÿ). Ýòî ïîçâî-

ëèò èçáàâèòüñÿ îò âëîæåííîãî öèêëà è ïîëó÷èòü ðåøåíèå, ñëîæíîñòü êîòîðîãî áóäåò îïðåäåëÿòüñÿ

ñëîæíîñòüþ àëãîðèòìà ñîðòèðîâêè. Åñëè èñïîëüçîâàòü áûñòðûå àëãîðèòìû ñîðòèðîâêè (ïðèñóò-

ñòâóþùèå âî âñåõ ñîâðåìåííûõ ÿçûêàõ ïðîãðàììèðîâàíèÿ), ñëîæíîñòü êîòîðûõ O(n log n), òî òàêîå
ðåøåíèå áóäåò íàáèðàòü 100 áàëëîâ. Ïðèìåð ðåøåíèÿ, èñïîëüçóþùåãî ñîðòèðîâêó.

n = int(input())

a = [int(input()) for i in range(n)]

a.sort(reverse=True)

ans_s = 0

ans_k = 0

for i in range(n):

if a[i] * (i + 1) > ans_k * ans_s:

ans_k = i + 1

ans_s = a[i]

print(ans_k, ans_s)

Òàêæå âìåñòî àëãîðèòìà ñîðòèðîâêè ìîæíî èñïîëüçîâàòü èäåþ ïîäñ÷¼òà, âîñïîëüçîâàâøèñü òåì,

÷òî çíà÷åíèÿ ai íå ïðåâûøàþò 105. Ïðèâåä¼ì ïðèìåð òàêîãî ðåøåíèÿ íà ÿçûêå Pascal.
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var n, i, s, ans_k, ans_s, num: longint;

count: array[1..100000] of longint;

begin

readln(n);

for i := 1 to 100000 do

count[i] := 0;

for i := 1 to n do

begin

readln(s);

inc(count[s]);

end;

ans_k := 0;

ans_s := 0;

k := 0;

for s := 100000 downto 1 do

begin

k := k + count[s];

if k * s > ans_k * ans_s then

begin

ans_k := k;

ans_s := s;

end

end;

writeln(ans_k);

writeln(ans_s)

end.

Çàäà÷à 4. Êîñìè÷åñêèå øàõìàòû
Äëÿ ðåøåíèÿ íà 16 áàëëîâ ìîæíî â òåêñòå ïðîãðàììû ðàçîáðàòü âñå 8 ñîñåäíèõ êëåòîê (ðàçáîð

êàæäîãî ñëó÷àÿ îöåíèâàåòñÿ â 2 áàëëà).

Ó ó÷àñòíèêîâ, çíàêîìûõ ñ àëãîðèòìàìè íà ãðàôàõ, ìîãëî âîçíèêíóòü æåëàíèå íàïèñàòü àëãî-

ðèòì îáõîäà â øèðèíó äëÿ ïîèñêà êðàò÷àéøåãî ïóòè. Íî òàêîå ðåøåíèå áóäåò íàáèðàòü 40 áàëëîâ,

ïîòîìó ÷òî äëÿ íàõîæäåíèÿ ïóòè â îòäàë¼ííóþ êëåòêó ýòîìó àëãîðèòìó ïîíàäîáèòñÿ ïîñåòèòü

ñëèøêîì ìíîãî êëåòîê. Êðîìå òîãî, â çàäà÷å íå òðåáóåòñÿ íàéòè êðàò÷àéøèé ïóòü, äîñòàòî÷íî

íàéòè êàêîé-íèáóäü ïóòü.

Çàìåòèì, ÷òî çà 3 õîäà ìîæíî ïåðåñòàâèòü êîíÿ â ñîñåäíþþ êëåòêó. Íàïèøåì àëãîðèòì, ïåðå-

äâèãàþùèé êîíÿ ïî îäíîé â ñîñåäíþþ êëåòêó, ïîêà íå áóäåò äîñòèãíóòà íóæíàÿ êëåòêà. Îòäåëüíî

ðàçáåð¼ì ñëó÷àè ïåðåìåùåíèÿ êîíÿ â ñîñåäíþþ êëåòêó â êàæîì èç ÷åòûð¼õ íàïðàâëåíèé. Ïðèìåð

òàêîãî ðåøåíèÿ.

x_finish = int(input())

y_finish = int(input())

x = 0

y = 0

while x < x_finish:

print(x + 1, y + 2)

print(x - 1, y + 1)

print(x + 1, y)

x += 1

while x > x_finish:

print(x - 1, y + 2)

print(x + 1, y + 1)

print(x - 1, y)

x -= 1
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while y < y_finish:

print(x + 2, y + 1)

print(x + 1, y - 1)

print(x, y + 1)

y += 1

while y > y_finish:

print(x + 2, y - 1)

print(x + 1, y + 1)

print(x, y - 1)

y -= 1

Òàêîå ðåøåíèå áóäåò èñïîëüçîâàòü 3(|x|+ |y|) õîäîâ äëÿ äîñòèæåíèÿ êëåòêè (x; y), ïîýòîìó îíî

áóäåò íàáèðàòü òîëüêî 70 áàëëîâ (â îãðàíè÷åíèÿõ íà 70 áàëëîâ |x|, |y| 6 15 000, ïîýòîìó ÷èñëî õîäîâ
íå ïðåâûøàåò 90 000).

Äëÿ ïîëíîãî ðåøåíèÿ íåîáõîäèìî ñîïòèìèçèðîâàòü ýòî ðåøåíèå, ñîâåðøàÿ ìåíüøåå ÷èñëî õîäîâ

äëÿ ïåðåìåùåíèÿ â íóæíîì íàïðàâëåíèè. Ïóñòü íàì íóæíî ïîïàñòü â êëåòêó (x; y). Åñëè |x| > |y|,
òî ñäåëàåì ïåðåìåùåíèå íà äâå êëåòêè ïî îñè OX è íà îäíó êëåòêó ïî îñè OY . Èíà÷å ñäåëàåì

ïåðåìåùåíèå íà îäíó êëåòêó ïî îñè OX è íà äâå êëåòêè ïî îñè OY . Ïðè ýòîì íóæíî ó÷èòûâàòü

íàïðàâëåíèÿ (çíàêè ÷èñåë x è y). Íàïðèìåð, åñëè êîíþ íóæíî ïîïàñòü â êëåòêó (1000; 0), òî îí áóäåò
÷åðåäîâàòü õîäû (2; 1) è (2;−1). À åñëè íóæíî ïîïàñòü â êëåòêó (1000; 1000), òî áóäåò ÷åðåäîâàíèå
õîäîâ (2; 1) è (1; 2).

Òàêèìè ïåðåìåùåíèÿìè ìîæíî ïîïàñòü â êëåòêó, áëèçêî ðàñïîëîæåííóþ ê êîíå÷íîé. Åñëè ïðè

ýòîì ìû íå ïîïàëè òî÷íî â êîíå÷íóþ, òî áóäåì èñïîëüçîâàòü ïåðåìåùåíèÿ â ñîñåäíþþ êëåòêó çà

òðè õîäà, êàê â ïðåäûäóùåì ðåøåíèè. Ïðèìåð ðåøåíèÿ.

x_finish = int(input())

y_finish = int(input())

def sign(x):

if x >= 0:

return 1

else:

return -1

x = 0

y = 0

while abs(x_finish - x) > 1 or abs(y_finish - y) > 1:

if abs(x_finish - x) >= abs(y_finish - y):

dx = 2 * sign(x_finish - x)

dy = sign(y_finish - y)

else:

dx = sign(x_finish - x)

dy = 2 * sign(y_finish - y)

x += dx

y += dy

print(x, y)

while x < x_finish:

print(x + 1, y + 2)

print(x - 1, y + 1)

print(x + 1, y)

x += 1

while x > x_finish:

print(x - 1, y + 2)

print(x + 1, y + 1)
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print(x - 1, y)

x -= 1

while y < y_finish:

print(x + 2, y + 1)

print(x + 1, y - 1)

print(x, y + 1)

y += 1

while y > y_finish:

print(x + 2, y - 1)

print(x + 1, y + 1)

print(x, y - 1)

y -= 1

Îöåíèì êîëè÷åñòâî âûëîëíåííûõ ïåðåìåùåíèé. Âûïîëíÿÿ ïàðó õîäîâ (2; 1) è (1; 2) êîíü ñìåùà-
åòñÿ íà òðè êëåòêè çà äâà õîäà. ×òîáû ïîïàñòü èç íà÷àëà êîîðäèíàò â êëåòêó (105; 105) ïîíàäîáèòñÿ
îêîëî 2

310
5 õîäîâ.

Çàäà÷à 5. Ãîðîäñêèå öåíòðàëüíûå äèàìåòðû
Ïðåæäå âñåãî èçáàâèìñÿ îò ïàðàìåòðà t� çàëîæèì âðåìÿ îïîçäàíèÿ â ãðàôèê äâèæåíèÿ ïîåçäîâ,

óâåëè÷èâ âñå çíà÷åíèÿ bi è dj íà t.
Äàëåå çàäà÷à ðåøàåòñÿ ìîäåëèðîâàíèåì ñîáûòèé âèäà ¾îòïðàâëåíèå ïîåçäà¿ è ¾ïðèáûòèå ïîåç-

äà¿. Áóäåì ñìîòðåòü, ÷òî ïðîèñõîäèò íà ñòàíöèÿõ è ñ÷èòàòü êîëè÷åñòâî ïîåçäîâ, íàõîäÿùèõñÿ íà

êàæäîé èç äâóõ ñòàíöèé. Åñëè ïîåçä ïðèáûâàåò íà ñòàíöèþ, òî óâåëè÷èâàåì êîëè÷åñòâî ïîåçäîâ,

íàõîäÿùèõñÿ íà ýòîé ñòàíöèè íà 1. Åñëè ïîåçä îòïðàâëÿåòñÿ îò ñòàíöèè, òî óìåíüøàåì ñ÷¼ò÷èê

êîëè÷åñòâà ïîåçäîâ íà 1. Ïðè ýòîì åñëè ïîåçä äîëæåí îòïðàâèòüñÿ, à íà ñòàíöèè â ýòîò ìîìåíò

ïîåçäîâ íåò, òî íåîáõîäèìî ââåñòè äîïîëíèòåëüíûé ïîåçä, ÷òî óâåëè÷èò çíà÷åíèå îòâåòà íà 1.

Âñå ñîáûòèÿ íóæíî ïåðåáèðàòü â ïîðÿäêå âîçðàñòàíèÿ âðåì¼í, ïðè ýòîì åñëè â îäèí è òîò æå ìî-

ìåíò ïðîèñõîäèò äâà ñîáûòèÿ (îòïðàâëåíèå è ïðèáûòèå ïîåçäà), òî ñíà÷àëà íåîáõîäèìî îáðàáîòàòü

ïðèáûòèå, à ïîòîì îòïðàâëåíèå ïîåçäà, òàê êàê ïðèáûâàøèé ïîåçä ñðàçó æå ìîæåò îòïðàâèòüñÿ â

íîâûé ðåéñ.

Ïðèìåð ðåøåíèÿ.

t = int(input())

trains = []

n = int(input())

for i in range(n):

a = int(input())

b = int(input())

trains.append([a, 1])

trains.append([b + t, -2])

m = int(input())

for i in range(m):

a = int(input())

b = int(input())

trains.append([a, 2])

trains.append([b + t, -1])

ans = 0

free = [0, 0, 0]

trains.sort()

for t, event in trains:

if event < 0:

free[-event] += 1

else:

if free[event] == 0:

ans += 1
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free[event] = 1

free[event] -= 1

print(ans)

Â ýòîì ðåøåíèè ñïèñîê trains ñîäåðæèò èíôîðìàöèþ îá èìåþùèõñÿ ñîáûòèÿõ. Â ýòîò ñïèñîê

êëàäóòñÿ ïàðû çíà÷åíèé, ïåðâûé ýëåìåíò ïàðû � âðåìÿ ñîáûòèÿ (îòïðàâëåíèå èëè ïðèáûòèå ïîåç-

äà), âòîðîé ýëåìåíò ïàðû � òèï ñîáûòèÿ. Âîçìîæíûå òèïû ñîáûòèé ñëåäóþùèå: 1 � îòïðàâëåíèå

îò ñòàíöèè 1, 2 � îòïðàâëåíèå îò ñòàíöèè 2, −1 � ïðèáûòèå íà ñòàíöèþ 1, −2 � ïðèáûòèå íà

ñòàíöèþ 2. Ïðè ñîðòèðîâêå ýòîãî ñïèñêà ñîáûòèÿ óïîðÿäî÷àòñÿ ñíà÷àëà ïî ïåðâîìó ýëåìåíòó (âðå-

ìåíè), à ïðè ðàâíîì çíà÷åíèè âðåìåíè � ïî âòîðîìó ýëåìåíòó (òèïó ñîáûòèÿ), ïîýòîìó ïðè ðàâíîì

çíà÷åíèè âðåìåíè ñíà÷àëà áóäóò îáðàáîòàíû âñå ïðèáûòèÿ ïîåçäîâ.

Çàòåì ñîáûòèÿ ñîðòèðóþòñÿ (ìîæíî èñïîëüçîâàòü ëþáîé, â òîì ÷èñëå è íåýôôåêòèâíûé àë-

ãîðèòì ñîðòèðîâêè), çàòåì ïîñëåäîâàòåëüíî îáðàáàòûâàþòñÿ, ñ èçìåíåíèåì êîëè÷åñòâà ñâîáîäíûõ

ïîåçäîâ íà ñòàíöèÿõ, êîòîðîå õðàíèòñÿ â ñïèñêå free.
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