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▷ Çàäà÷à 1. Ïîñ÷èòàé òî÷êè

Ìàøà è Àëèñà ó÷àòñÿ ïðîãðàììèðîâàòü. Àëèñà ñîîáùèëà, ÷òî íàó÷è-

ëàñü ðèñîâàòü ïðÿìîóãîëüíèê ñ öåíòðîì â íà÷àëå êîîðäèíàò, ïîâåðíóòûé

íà ëþáîé óãîë. Ìàøà ñêàçàëà, ÷òî ýòî î÷åíü èíòåðåñíî, íî ñìîæåò ëè Àëè-

ñà ïîñ÷èòàòü òî÷êè ñ öåëî÷èñëåííûìè êîîðäèíàòàìè, êîòîðûå ïîïàäàþò

âíóòðü ïðÿìîóãîëüíèêà, ïîâåðíóòîãî íà 45 ãðàäóñîâ, âêëþ÷àÿ òå, ÷òî íà-

õîäÿòñÿ íà åãî ãðàíèöå?

Ïîìîãèòå Àëèñå ðåøèòü çàäà÷ó.

Âõîäíûå äàííûå

Ñòîðîíû ïðÿìîóãîëüíèêà - öåëûå ÷èñëà ≤ 109

Âûõîäíûå äàííûå:

Êîëè÷åñòâî òî÷åê, ñîäåðæàùèõñÿ âíóòðè ïðÿìîóãîëüíèêà

Îãðàíè÷åíèå âðåìåíè âûïîëíåíèÿ ïðîãðàììû: 1 ñåêóíäà

Ïðèìåðû òåñòîâûõ äàííûõ:

Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàììû

10001

10001 100012225

111

22 2433

342

2 725

555
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Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàììû

78 43567

5

4 17

1

1 1

Ðåøåíèå çàäà÷è íà ÿçûêå Python

import math

def rectangle_rotation(a, b):

a //= 2**0.5

b //= 2**0.5

r = (a + 1) * (b + 1) + a * b

return r + r % 2 - 1

def main():

a = int(input())

b = int(input())

print(math.ceil(rectangle_rotation(a,b)))

main()

▷ Çàäà÷à 2. Íàéäè êîòà
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Îáùåèçâåñòíûé ôàêò, ÷òî êîòû ëþáÿò è óìåþò ïðÿòàòüñÿ. Â ýòîò ðàç

êîò ñïðÿòàëñÿ ñðåäè äðóãèõ áóêâ. È íå îäèí, à ñ òîâàðèùàìè.

Ìû çíàåì îá ýòèõ êîòàõ ñëåäóþùåå:

� Êîò ìîæåò íàõîäèòüñÿ ïî âåðòèêàëè, ïî ãîðèçîíòàëè, áûòü íàïèñàí-

íûì ñíèçó ââåðõ, ñâåðõó âíèç, ñëåâà íàïðàâî è ñïðàâà íàëåâî

� Êîò ìîæåò è èçãèáàòüñÿ

� Êîò íå ìîæåò áûòü íàïèñàí ïî äèàãîíàëè

� Îäíà è òà æå áóêâà íå ìîæåò ïðèíàäëåæàòü äâóì êîòàì îäíîâðåìåííî

Âàøà çàäà÷à - íàéòè âñåõ êîòîâ, ïîòîìó ÷òî ýòè ðåáÿòà ÿâíî ÷òî-òî

çàäóìàëè!

Âõîäíûå äàííûå

m, n - êîëè÷åñòâî ñòðîê è ñòîëáöîâ ìàññèâà ñèìâîëîâ

ìàññèâ ñèìâîëîâ

Âûõîäíûå äàííûå:

êîëè÷åñòâî ñëîâ "êîò"âî âõîäíûõ äàííûõ èëè "íåò êîòèêîâ åñëè êîòîâ

íå íàøëîñü

Îãðàíè÷åíèå âðåìåíè âûïîëíåíèÿ ïðîãðàììû: 1 ñåêóíäà

Ïðèìåðû òåñòîâûõ äàííûõ:
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Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàììû

4 3

êîò

êîò

êîò

êîò

4

8 10

**********

**********

***ê******

**êîò*****

***ò******

**********

**êî******

***ò******

2

3 3

bar

mal

ey.

íåò êîòèêîâ

5 20

3qsqnwIEeêîòVjêîòLJ5

KyêêîòXRBNy5rkC7rrEU

NAîcKgêîò3qqQW5rêeTu

oTògCuzRhHH2L81oîySX

8DaaaLqLnLeDòîê2òeiO

7

Ðåøåíèå çàäà÷è íà ÿçûêå Python
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def check_word(s,i,j,word):

siblings = [[0,1],[0,-1],[1,0],[-1,0]]

if s[i][j]==word[0]:

if len(word)>1:

for sib in siblings:

used = check_word(s,i+sib[0],j+sib[1],word[1:])

if(used):

used.append([i,j])

return used

else :

used = [[i,j]]

return used

return 0

n, m = map(int, input().split())

s = []

word = ['ê','î','ò']

count = 0

for i in range(n):

s.append(list(input()))

for i in range(n):

for j in range(m):

used = check_word(s,i,j,word)

if(used):
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count = count + 1

for coord in used:

s[coord[0]][coord[1]] = '*'

if(count>0):

print(count)

else:

print('íåò êîòèêîâ')

▷ Çàäà÷à 3. Íåèñïîð÷åííûé òåëåôîí

Ó÷åíèêè îäíîé ìàòåìàòè÷åñêîé ãèìíàçèè ëþáÿò èãðàòü â íåèñïîð-

÷åííûé òåëåôîí. Íî êîãäà ýòà çàáàâà íàáðàëà ïîïóëÿðíîñòü è ó÷àñòíèêîâ

ñòàëî áîëüøå 30, ÷åìïèîí øêîëû ïî ýòîé èãðå ðåøèë íàïèñàòü ïðîãðàììó,

êîòîðàÿ ïîìîæåò åìó â âû÷èñëåíèÿõ. Èãðà ñîñòîèò â ñëåäóþùåì:

� Ïåðâûé ó÷àñòíèê çàãàäûâàåò íàòóðàëüíîå ÷èñëî, ñîîáùàåò åãî âòî-

ðîìó

� Âòîðîé ó÷àñòíèê òàêæå çàãàäûâàåò íàòóðàëüíîå ÷èñëî

� Òðåòèé èãðîê ñêëàäûâàåò ïåðâîå è âòîðîå ÷èñëî

� Êàæäûé ïîñëåäóþùèé èãðîê çíàåò òîëüêî äâà ïðåäûäóùèõ ÷èñëà,
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ñêëàäûâàåò èõ è ïåðåäàåò ñëåäóþùåìó. Ò.ê. ãèìíàçèÿ ìàòåìàòè÷å-

ñêàÿ, íèêòî íå äîïóñêàåò âû÷èñëèòåëüíûõ èëè äðóãèõ îøèáîê

� Êîãäà ó÷àñòíèêè çàêàí÷èâàþòñÿ, ïîñëåäíèé, n-é øêîëüíèê ñîîáùàåò

ñâîå ÷èñëî ïåðâîìó èãðîêó

� Ïåðâûé èãðîê, çíàÿ òîëüêî ñâîå è ïîñëåäíåå ïîëó÷åííîå ÷èñëî, äîë-

æåí ïîñ÷èòàòü çà âðåìÿ ìåíüøå îäíîé ñåêóíäû, êàêîå ÷èñëî çàãàäàë

âòîðîé

Âõîäíûå äàííûå

3 ≤ êîëè÷åñòâî ó÷àñòíèêîâ ≤ 30000

ïåðâîå ÷èñëî

ïîñëåäíåå ÷èñëî

Âûõîäíûå äàííûå:

âòîðîå ÷èñëî

Îãðàíè÷åíèå âðåìåíè âûïîëíåíèÿ ïðîãðàììû: 1 ñåêóíäà

Ïðèìåðû òåñòîâûõ äàííûõ:

Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàì-

ìû

4

111

333 111

11

1

199 3

4

3

15 6

10

10
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Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàì-

ìû

618 12

22

1234

8588822 22

1000

1234

2107879443600456566562980978200290

8391613460583824590780433164387375

1155650486974252802837014239727231

1067311819344878346128102854071905

9086471974770079859473452962694307

13484349692443862075724752574078124878503822

Ðåøåíèå çàäà÷è íà ÿçûêå Python

#Ïðèâîäèì ðåøåíèå çàäà÷è, ðàáîòàþùåå çà âðåìÿ $O(log N)$

#Áèíàðíîå âîçâåäåíèå â ñòåïåíü

def faster_pow(m,n):

if n==0:

return [[1,0],[0,1]]

else:

if n % 2 == 0:

t = faster_pow(m,n//2)

return umn(t,t)

else:
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t = faster_pow(m,n-1)

return umn(t,m)

#óìíîæåíèå ïðîùå, ïîòîìó ÷òî ìàòðèöà ñèììåòðè÷åñêàÿ

def umn(mat1,mat2):

a = mat1[0][0]*mat2[0][0]+mat1[1][0]*mat2[0][1]

b = mat1[0][0]*mat2[1][0]+mat1[1][0]*mat2[1][1]

c = mat1[1][0]*mat2[1][0]+mat1[1][1]*mat2[1][1]

return [[a,b],[b,c]]

k = int(input())

x = int(input())

n_k = int(input())

#ìàòðèöà, ïîçâîëÿþùàÿ íàéòè ïðåäûäóùèå ÷èñëà,

#çíàÿ ñëåäóþùèå(ñì àëãîðèòì íàõîæäåíèÿ ÷èñåë Ôèáîíà÷÷è(Äîíàëüä Êíóò.

#Èñêóññòâî ïðîãðàììèðîâàíèÿ, òîì 1 [ ñ. 112])

mat = [[-1,1],[1,0]]

mat = faster_pow(mat,k-2)

a = mat[0][0]

b = mat[1][0]

c = mat[1][1]

#Âû÷èñëÿåì âòîðîå ÷èñëî ñ ïîìîùüþ íàéäåííûõ êîýôôèöèåíòîâ

y = (b*x - b*b*n_k)//a + c*n_k

print(int(y))

main()

▷ Çàäà÷à 4. Òðåóãîëüíèê ìèðà
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Òðè ïëåìåíè(Äåñÿòè÷íîå, Äâîè÷íîå è Âîñüìåðè÷íîå), æèâóùèå âäà-

ëè îò öèâèëèçàöèè, ðåøèëè çàêëþ÷èòü ñîþç è óñòàíîâèòü â çíàê ýòîãî

ñòàòóþ: òðåóãîëüíèê ìèðà.

Íî âîçíèêëà ïðîáëåìà: îíè íàñòîëüêî äðóã îò äðóãà îòëè÷àþòñÿ, ÷òî

èñïîëüçóþò ðàçíûå ñèñòåìû ñ÷èñëåíèÿ, â ðåçóëüòàòå, íèêàê íå ìîãóò âû-

ÿñíèòü, à ïîëó÷èòñÿ ëè âîîáùå òðåóãîëüíèê èç áðåâåí, ÷òî îíè ïðèãîòîâè-

ëè(êàæäîå ïëåìÿ ïðèãîòîâèëî ïî îäíîìó áðåâíó).

Ñíîâà íàçðåâàåò êîíôëèêò, à âîæäü Äåñÿòè÷íîãî ïëåìåíè äàæå îáå-

ùàåò äîëæíîñòü âåðõîâíîãî øàìàíà òîìó, êòî ðåøèò ýòó ñëîæíóþ çàäà÷ó.

Âõîäíûå äàííûå

a - öåëîå ïîëîæèòåëüíîå ÷èñëî â äâîè÷íîé ñèñòåìå ñ÷èñëåíèÿ

b - öåëîå ïîëîæèòåëüíîå ÷èñëî â âîñüìåðè÷íîé ñèñòåìå ñ÷èñëåíèÿ

c - öåëîå ïîëîæèòåëüíîå ÷èñëî â äåñÿòè÷íîé ñèñòåìå ñ÷èñëåíèÿ

Âûõîäíûå äàííûå:

�äà áóäåò ìèð� - åñëè èç èñõîäíûõ ìàòåðèàëîâ ìîæíî ñëîæèòü òðå-

óãîëüíèê

�äëÿ ìèðà òðåáóåòñÿ åùå ïîòðóäèòüñÿ� - åñëè íåëüçÿ

Îãðàíè÷åíèå âðåìåíè âûïîëíåíèÿ ïðîãðàììû: 1 ñåêóíäà

Ïðèìåðû òåñòîâûõ äàííûõ:
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Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàììû

11011111

56237

5434 äëÿ ìèðà òðåáóåòñÿ åùå ïîòðóäèòüñÿ

10

3

4 äà áóäåò ìèð

1

2

3 äëÿ ìèðà òðåáóåòñÿ åùå ïîòðóäèòüñÿ

110111

112

25 äà áóäåò ìèð

10110

57

57 äà áóäåò ìèð

101101 75 57 äà áóäåò ìèð

Ðåøåíèå çàäà÷è íà ÿçûêå Python

a, b, c = int(input(), 2), int(input(), 8), int(input())

if a + b > c and a + c > b and b + c > a:

print('äà áóäåò ìèð')

else:

print('äëÿ ìèðà òðåáóåòñÿ åùå ïîòðóäèòüñÿ')

▷ Çàäà÷à 5. Ïîèñê ôàëüøèâîé ìîíåòû
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Êîãäà-òî, â äàâíèå âðåìåíà, êîãäà âåñû åùå íå èìåëè öèôðîâîãî òàá-

ëî, è ìîãëè ïîêàçûâàòü òîëüêî, ñîâïàäàåò ëè ìàññà òîãî, ÷òî ëåæèò íà

ëåâîé ÷àøå, ñ òåì, ÷òî ëåæèò íà ïðàâîé, êîðîëü Çëàòîëàíäèè, Âèëüãåëüì

Ìóäðûé XIV, èñêàë ñåáå ãëàâíîãî êàçíà÷åÿ. Ñïåöèàëèñò ïî ïîäáîðó ïåðñî-

íàëà êîðîëåâñòâà êîíå÷íî æå ïðîâåðÿë âñåõ îòêëèêíóâøèõñÿ íà âàêàíñèþ

íà äåòåêòîðå ëæè, äàâàë èì ïñèõîëîãè÷åñêèå òåñòû, ñïðàøèâàë, êåì îíè

ñåáÿ âèäÿò ÷åðåç ïÿòü ëåò è êîíñóëüòèðîâàëñÿ ñ àñòðîëîãîì, íî ãëàâíûì

òåñòîì ïðè ïðèåìå íà ðàáîòó áûëî ðåøåíèå çàäà÷è íà ïîèñê ôàëüøèâîé

ìîíåòû.

Çàäàíèå:

Äîïîäëèííî èçâåñòíî, ÷òî ñðåäè N ìîíåò êàçíû íàõîäèòñÿ îäíà ôàëü-

øèâàÿ è îíà âåñèò ìåíüøå, ÷åì îñòàëüíûå. Çà êàêîå ìèíèìàëüíîå êîëè÷å-

ñòâî âçâåøèâàíèé ìîæíî ãàðàíòèðîâàííî íàéòè ôàëüøèâêó?

Âõîäíûå äàííûå:

÷èñëî ìîíåò

Âûõîäíûå äàííûå:

Êîëè÷åñòâî âçâåøèâàíèé, íåîáõîäèìîå äëÿ ïîèñêà ôàëüøèâêè
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Îãðàíè÷åíèå âðåìåíè âûïîëíåíèÿ ïðîãðàììû: 1 ñåêóíäà

Ïðèìåðû òåñòîâûõ äàííûõ:

Âõîäíûå äàííûå Ðåçóëüòàò ðàáîòû ïðîãðàììû

7777 9

1234 7

2 1

4 2

8 2

59049 10

Ðåøåíèå çàäà÷è íà ÿçûêå Python

import math

def how_many_measurements(n):

print( math.ceil(math.log(n,3)))

n = int(input())

how_many_measurements(n)

▷ Çàäà÷à 6. Îïòèìàëüíûé ïóòü

Ðàçâåä÷èê óøåë âïåðåä ãðóïïû, ÷òîáû óçíàòü ïóòü äî ãîðîäà. Â ïóòè
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îí çàïèñûâàë âñå ñâîè ïåðåìåùåíèÿ ñ ïîìîùüþ ñèìâîëîâ "� "v ¾ ¿ êîòîðûå

ñîîòâåòñòâåííî îçíà÷àëè ñåâåð, þã, çàïàä è âîñòîê. Òàê êàê ìåñòíîñòü äëÿ

íåãî íîâàÿ, îí èíîãäà ïëóòàë, âîçâðàùàëñÿ, õîäèë êðóãàìè. Òåïåðü íóæíî

óïðîñòèòü ýòîò ïóòü, ÷òîáû ïî íîâîìó ìàðøðóòó ñìîãëà ïðîéòè âñÿ ãðóïïà.

Âõîäíûå äàííûå:

Ñòðîêà, ñîäåðæàùàÿ ïóòü ðàçâåä÷èêà

Âûõîäíûå äàííûå:

Êîðîòêèé ïóòü

Îãðàíè÷åíèå âðåìåíè âûïîëíåíèÿ ïðîãðàììû: 1 ñåêóíäà

Ïðèìåðû òåñòîâûõ äàííûõ:

Âõîäíûå äàííûå Ðåçóëüòàò

ðàáîòû ïðîãðàììû

� �

�v<>

>><<>>���v >>��

<��v<v>�v�>�<�><<><v>><�vv><�v<

v���<>>�vv>v�v��vv<�vv<�>v<v�>v>

<<>v�><�v�<���v<><>><�<vv<<�>>><�

>v>>�v>��>>vv�>>�><>v��>�>v�v>v<<

v<���<<<�<>��>><><vv�>�<v<>v�>�>�

<><vv�><�v�v��<>v><>v>>�<<vv<>> ��������>>>>>>>

>v�>��>v<v>v><>> >>>>>v

>>>>>> >>>>>>

Ðåøåíèå çàäà÷è íà ÿçûêå Python

def solve_path(line):

dx = 0

dy = 0



16

first_x = 0

first_y = 0

res = ''

for s in line:

if s=='>':

dx = dx + 1

if s=='<':

dx = dx - 1

if s=='^':

dy = dy + 1

if s == 'v':

dy = dy - 1

if dx>0:

path_x = '>'*dx

start_x = line.find('>')

else:

path_x = '<'*(-dx)

start_x = line.find('<')

if dy>0:

path_y = '^'*dy

start_y = line.find('^')

else:

path_y = 'v'*(-dy)

start_y = line.find('v')

if start_x<start_y:

print(path_x+path_y)
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else:

print(path_y+path_x)

line = input()

solve_path(line)


