
Öèêë Èíòåðíåò-îëèìïèàä äëÿ øêîëüíèêîâ, ñåçîí 2008-2009
Ïåðâàÿ îëèìïèàäà, áàçîâûé óðîâåíü. 27 ñåíòÿáðÿ 2008 ãîäà.

Ðàçáîð çàäà÷.

Ðàçáîð çàäà÷ Ïåðâîé Èíòåðíåò-îëèìïèàäû
Ââåäåíèå

Â áàçîâîé íîìèíàöèè Ïåðâîé Èíòåðíåò-îëèìïèàäû ñåçîíà 2008-2009 ó÷àñòíèêàì áûëî ïðåäëî-
æåíî äëÿ ðåøåíèÿ 9 çàäà÷. Â îëèìïèàäå ïðèíÿëî ó÷àñòèå 211 êîìàíä, èç íèõ 195 ðåøèëè õîòÿ áû
îäíó çàäà÷ó.

Íàèáîëåå ïðîñòîé îêàçàëàñü çàäà÷à ¾F. Ñáîð ÷åðíèêè¿ � åå ðåøèëè 180 êîìàíä. Íàèáîëåå ñëîæ-
íîé � çàäà÷à ¾D. Îòðåçîê è îêðóæíîñòè¿ � åå ðåøèëè 17 êîìàíä.

Óñëîâèÿ çàäà÷, ðåçóëüòàòû îëèìïèàäû, òåñòû è ðåøåíèÿ æþðè ìîæíî íàéòè íà ñàéòå
èíòåðíåò-îëèìïèàä http://neerc.ifmo.ru/school/io.

Çàäà÷à A. Àíòèïàëèíäðîì

Àâòîð çàäà÷è: Âëàäèìèð Óëüÿíöåâ
Àâòîð ðàçáîðà: Ôåäîð Öàðåâ

Çàìåòèì, ÷òî ÷èñëî ïîäñòðîê ñòðîêè äëèíû n ðàâíî 1+2+ . . .+n = n (n+1)
2 . Ýòî îáúÿñíÿåòñÿ òåì,

÷òî ñòðîêà äëèíû n ñîäåðæèò îäíó ïîäñòðîêó äëèíû n, äâå ïîäñòðîêè äëèíû n− 1, . . . , n ïîäñòðîê
äëèíû 1. Òàêèì îáðàçîì, âðåìÿ ðàáîòû ðåøåíèÿ, îñíîâàííîãî íà ïåðåáîðå âñåõ ïîäñòðîê áóäåò ïðî-
ïîðöèîíàëüíî n2 èëè òðåáîâàòü áîëüøåãî âðåìåíè. Òàêîå ðåøåíèå íå óêëàäûâàåòñÿ â îãðàíè÷åíèÿ
ïî âðåìåíè.

Äëÿ òîãî, ÷òîáû ïîëó÷èòü áîëåå áûñòðîå ðåøåíèå, íåîáõîäèìî áîëåå äåòàëüíîå èçó÷åíèå ñâîéñòâ
ïîäñòðîê, íå ÿâëÿþùèõñÿ ïàëèíäðîìàìè. Âî-ïåðâûõ, ñàìà ñòðîêà s ìîæåò íå áûòü ïàëèíäðîìîì.
Òîãäà îíà è ÿâëÿåòñÿ îòâåòîì äëÿ çàäà÷è. Âî-âòîðûõ, ìîæåò îêàçàòüñÿ òàê, ÷òî âñå ïîäñòðîêè ñòðîêè
s ÿâëÿþòñÿ ïàëèíäðîìàìè. Òàêîå ìîæåò áûòü òîëüêî â òîì ñëó÷àå, åñëè âñå ñèìâîëû s ðàâíû ìåæäó
ñîáîé.

Äîêàæåì òåïåðü, ÷òî åñëè íè îäèí èç ýòèõ äâóõ ñëó÷àåâ íå ðåàëèçóåòñÿ, òî ñòðîêà, ïîëó÷àåìàÿ
èç s îòáðàñûâàíèåì ïåðâîãî ñèìâîëà íå ÿâëÿåòñÿ ïàëèíäðîìîì. Èòàê, ñòðîêà s ÿâëÿåòñÿ ïàëèí-
äðîìîì, íî íå âñå åå ñèìâîëû ðàâíû ìåæäó ñîáîé. Îáîçíà÷èì êàê t ñòðîêó, ïîëó÷àþùóþñÿ èç s
îòáðàñûâàíèåì ïåðâîãî ñèìâîëà. Äîêàæåì ñ ïîìîùüþ ìåòîäà ¾îò ïðîòèâíîãî¿, ÷òî t íå ÿâëÿåòñÿ
ïàëèíäðîìîì.

Äëÿ ýòîãî ïðåäïîëîæèì, ÷òî t = s2s3 . . . sn ÿâëÿåòñÿ ïàëèíäðîìîì. Èç ýòîãî ñëåäóåò, ÷òî åå
ïåðâûé è ïîñëåäíèé ñèìâîë ðàâíû ìåæäó ñîáîé, òî åñòü s2 = sn. Èç òîãî, ÷òî s ðàâíî ïàëèí-
äðîìîì ñëåäóåò, ÷òî s1 = sn. Òàêèì îáðàçîì, ïîëó÷àåì, ÷òî s1 = s2 = sn. Äàëåå, èç òîãî, ÷òî
s ÿâëÿåòñÿ ïàëèíäðîìîì òàê æå ñëåäóåò, ÷òî sn−1 = s2. Çíà÷èò, s1 = s2 = sn = sn−1. Èç òîãî,
÷òî t ÿâëÿåòñÿ ïàëèíäðîìîì ñëåäóåò, ÷òî s3 = sn−1. Çíà÷èò, öåïî÷êà ðàâåíñòâ ðàñøèðÿåòñÿ äàëåå:
s1 = s2 = sn = sn−1 = s3. Ïðîäîëæàÿ ýòî ðàññóæäåíèå, ïîëó÷àåì, ÷òî âñå ñèìâîëû ñòðîêè s ðàâ-
íû ìåæäó ñîáîé, ÷òî ïðîòèâîðå÷èò ïðåäïîëîæåíèþ. Çíà÷èò, äîêàçàíî, ÷òî ñòðîêà t íå ÿâëÿåòñÿ
ïàëèíäðîìîì.

Ýòî ðàññóæäåíèå ïðèâîäèò íàñ ê ñëåäóþùåìó ðåøåíèþ. Âîçìîæíû òðè ñëó÷àÿ:

• âñå ñèìâîëû ñòðîêè s ðàâíû ìåæäó ñîáîé � òîãäà îòâåò NO SOLUTION;

• ñòðîêà s íå ÿâëÿåòñÿ ïàëèíäðîìîì � òîãäà îòâåòîì ÿâëÿåòñÿ ñàìà ñòðîêà s;

• èíà÷å îòâåòîì ÿâëÿåòñÿ ñòðîêà t, ïîëó÷àþùàÿñÿ èç s îòáðàñûâàíèåì ïåðâîãî ñèìâîëà.

Ïðèâåäåì ôðàãìåíò ïðîãðàììû, ðåàëèçóþùèé ýòî ðåøåíèå.
read ( s ) ;
n := length ( s ) ;

a l l := fa l se ;
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pa l i := fa l se ;

for i := 2 to n do begin
i f ( s [ i ] <> s [ i − 1 ] ) then begin

a l l := true ;
end ;
i f ( s [ i ] <> s [ n − i + 1 ] ) then begin

pa l i := true ;
end ;

end ;

i f ( not a l l ) then begin
writeln ( 'NO SOLUTION ' )

end else i f ( not pa l i ) then begin
for i := 1 to n − 1 do begin

write ( s [ i ] ) ;
end ;

end else begin
writeln ( s ) ;

end ;

Çàäà÷à B. Ñáëèæåíèå ñ öåëüþ

Àâòîð çàäà÷è: Ôåäîð Öàðåâ
Àâòîð ðàçáîðà: Àíòîí Ôåñüêîâ

Ïåðâàÿ èäåÿ ïðè ðåøåíèè ýòîé çàäà÷è � âû÷èñëèòü êîîðäèíàòû öåëè ÷åðåç âðåìÿ t. Åñëè ìû
áóäåì ñ÷èòàòü, ÷òî öåëü èçíà÷àëüíî íàõîäèòñÿ â ýòîé òî÷êå è íå äâèãàåòñÿ, òî îòâåò íå èçìåíèòñÿ.
Òàêèì îáðàçîì ñ÷èòàåì, ÷òî öåëü íàõîäèòñÿ â òî÷êå (x1, y1) = (x0 + t× Vx, y0 + t× Vy).

Çàìåòèì, ÷òî çà âðåìÿ t ÐÊ-2008-2009 ìîæåò ïîïàñòü â ëþáóþ òî÷êó íà ðàññòîÿíèè íå áîëåå V ×t
îò åãî íà÷àëüíîãî ïîëîæåíèÿ (îò íà÷àëà êîîðäèíàò), çíà÷èò ãåîìåòðè÷åñêîå ìåñòî òî÷åê, â êîòîðûå
ÐÊ-2008-2009 ìîæåò ïîïàñòü çà âðåìÿ t åñòü êðóã ðàäèóñà V × t ñ öåíòðîì â íà÷àëå êîîðäèíàò.

Ìíîæåñòâî òî÷åê, íàõîäÿùèõñÿ íà ðàññòîÿíèè d îò ïîëîæåíèÿ öåëè (à èìåííî â îäíîé èç òàêèõ
òî÷åê ÐÊ-2008-2009 äîëæåí îêàçàòüñÿ), åñòü îêðóæíîñòü ðàäèóñà d ñ öåíòðîì â òî÷êå (x1, y1). Åñëè
ýòè äâå ôèãóðû ïåðåñåêàþòñÿ, òî êðåéñåð ìîæåò âûïîëíèòü ïîñòàâëåííóþ çàäà÷ó, èíà÷å íåò. Çàäà÷à
ñâåäåíà ê âîïðîñó î òîì, ïåðåñåêàåòñÿ ëè äàííûé êðóã è îêðóæíîñòü.

Íåîáõîäèìîå óñëîâèå ïåðåñå÷åíèÿ: ðàññòîÿíèå ìåæäó öåíòðàìè ôèãóð íå ïðåâîñõîäèò ñóììû èõ
ðàäèóñîâ. √

x2
1 + y2

1 ≤ d + V × t ⇔ x2
1 + y2

1 ≤ (d + V × t)2

Îäíàêî, ýòî óñëîâèå íå ÿâëÿåòñÿ äîñòàòî÷íûì: åñëè êðóã ëåæèò öåëèêîì âíóòðè îêðóæíîñòè, òî ýòè
ôèãóðû íå ïåðåñåêàþòñÿ. Îòðèöàíèå ýòîãî óñëîâèÿ ìîæíî ñôîðìóëèðîâàòü òàê: ñóììà ðàññòîÿíèÿ
ìåæäó öåíòðàìè ôèãóð è ðàäèóñà êðóãà íå ìåíüøå ðàäèóñà îêðóæíîñòè.

√
x2

1 + y2
1 + V × t ≥ d ⇔

[
x2

1 + y2
1 ≥ (d− V × t)2

d ≤ V × t

Äîêàçàòåëüñòâî òîãî, ÷òî áûëè ðàññìîòðåíû âñå ñëó÷àè, îñòàâëÿåòñÿ ÷èòàòåëþ.
Îòìåòèì, ÷òî âñå óñëîâèÿ, êîòîðûå íóæíî ïðîâåðÿòü, çàïèñàíû â âèäå, óäîáíîì äëÿ âû÷èñëåíèÿ

â öåëûõ ÷èñëàõ, ÷òîáû èçáåæàòü ïîòåðü òî÷íîñòè ïðè èñïîëüçîâàíèè âåùåñòâåííîé àðèôìåòèêè.
Îäíàêî ïðè äàííûõ îãðàíè÷åíèÿõ ïðè èñïîëüçîâàíèè ìåíåå ÷åì 64-áèòíîãî òèïà ïðèâîäèëî ê ïåðå-
ïîëíåíèþ. Òàêèì îáðàçîì, â ÿçûêå Delphi íåîáõîäèìî áûëî èñïîëüçîâàòü òèï int64, â Java � long,
à â C++ � long long.
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Ïðèâåäåì ïðîãðàììíóþ ðåàëèçàöèþ ýòîãî ïîäõîäà.
read ( x0 , y0 , vx , vy , v , t , d ) ;
x1 := x0 + vx ∗ t ;
y1 := y0 + vy ∗ t ;
i f ( x1 ∗ x1 + y1 ∗ y1 <= (d + v ∗ t ) ∗ ( d + v ∗ t ) ) and

( ( x1 ∗ x1 + y1 ∗ y1 >= (d − v ∗ t ) ∗ ( d − v ∗ t ) ) or ( d <= v ∗ t ) ) then
writeln ( 'YES ' )

else
writeln ( 'NO' ) ;
Çäåñü x0, y0, vx, vy, v, t è d � ïåðåìåííûå òèïà int64, ñîîòâåòñòâóþùèå âåëè÷èíàì x0, y0, Vx,

Vy, V , t è d èç óñëîâèÿ çàäà÷è.
Âðåìÿ ðàáîòû àëãîðèòìà � O(1).

Çàäà÷à C. Ìîðñêîé áîé � 2

Àâòîð çàäà÷è: Àëåêñàíäð Òîðîïîâ
Àâòîð ðàçáîðà: Àëåêñàíäð Òîðîïîâ

Äëÿ ðåøåíèÿ çàäà÷è ïåðåáåðåì âñå êëåòêè ïîëÿ, è äëÿ êàæäîé èç íèõ ïðîâåðèì, ìîæíî ëè â
íåå ïîñòàâèòü êîðàáëü. Ðàññìîòðèì êëåòêó ñ êîîðäèíàòàìè (i, j), íàõîäÿùóþñÿ íà ïåðåñå÷åíèè i-îé
ñòðîêè è j-îãî ñòîëáöà. Ïîñòàâèòü îäíîïàëóáíûé êîðàáëü â ýòó êëåòêó ìîæíî òîëüêî â òîì ñëó÷àå,
åñëè îíà è åå ñîñåäè íå çàíÿòû êîðàáëÿìè.

Ñîñåäÿìè êëåòêè ÿâëÿþòñÿ äâå ñîñåäíèå êëåòêè ïî âåðòèêàëè (íîìåð ñòðîêè îòëè÷àåòñÿ íà åäè-
íèöó) è äâå ñîñåäíèå êëåòêè ïî ãîðèçîíòàëè (íîìåð ñòîëáöà îòëè÷àåòñÿ íà åäèíèöó). Òàêèì îáðàçîì,
êîîðäèíàòû ýòèõ êëåòîê åñòü: (i−1, j), (i+1, j), (i, j−1) è (i, j+1). Îòìåòèì, ÷òî ñîñåäåé ó êëåòêè íå
âñåãäà ÷åòûðå � íàïðèìåð, ó óãëîâîé êëåòêè âñåãî äâà ñîñåäà. Ïðèâåäåì ïðîãðàììíóþ ðåàëèçàöèþ
ýòîãî ïîäõîäà.

Ïðèìåð ïðîãðàììû íà Delphi:
readln (n , m) ;
for i := 1 to n do begin

readln ( s [ i ] ) ;
end ;

ans := 0 ;

for i := 1 to n do begin
for j := 1 to m do begin

i f ( s [ i ] [ j ] = ' ∗ ' ) then begin
cont inue ;

end ;
t := 0 ;
i f ( ( i = 1) or ( s [ i − 1 ] [ j ] = ' . ' ) ) then begin

i n c ( t ) ;
end ;
i f ( ( i = n ) or ( s [ i + 1 ] [ j ] = ' . ' ) ) then begin

i n c ( t ) ;
end ;
i f ( ( j = 1) or ( s [ i ] [ j − 1] = ' . ' ) ) then begin

i n c ( t ) ;
end ;
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Ðàçáîð çàäà÷.

i f ( ( j = m) or ( s [ i ] [ j + 1 ] = ' . ' ) ) then begin
i n c ( t ) ;

end ;
i f ( t = 4) then begin

i n c ( ans ) ;
end ;

end ;
end ;

writeln ( ans ) ;

Çàäà÷à D. Îòðåçîê è îêðóæíîñòè

Àâòîð çàäà÷è: Âëàäèìèð Óëüÿíöåâ
Àâòîð ðàçáîðà: Àíòîí Àõè

Äëÿ íà÷àëà ðàññìîòðèì áîëåå ïðîñòóþ çàäà÷ó. Ïóñòü íàø îòðåçîê òàêîâ, ÷òî ïðè äâèæåíèè
îò îäíîãî êðàÿ ê äðóãîìó, ðàññòîÿíèå äî öåíòðà êîîðäèíàò âîçðàñòàåò. Äëÿ òàêîãî îòðåçêà îòâåò
î÷åâèäåí � ýòî êîëè÷åñòâî öåëûõ ÷èñåë ìåæäó ðàññòîÿíèÿìè îò öåíòðà êîîðäèíàò äî îáîèõ êîíöîâ
îòðåçêà.

Òåïåðü íåîáõîäèìî ñâåñòè äàííóþ çàäà÷ó ê ðàññìîòðåííîé âûøå. Äëÿ ýòîãî íåîáõîäèìî íàéòè
íà îòðåçêå òî÷êó, áëèæàéøóþ ê íà÷àëó êîîðäèíàò. Òàêèì îáðàçîì èñõîäíûé îòðåçîê ðàçáèâàåòñÿ íà
äâà íîâûõ, äëÿ êîòîðûõ âûïîëíåíî óñëîâèå èç ïðîñòîé çàäà÷è. Òàêæå ñëåäóåò ðàññìîòðåòü êðàéíèé
ñëó÷àé, à èìåííî, åñëè áëèæàéøàÿ ê (0; 0) òî÷êà íàõîäèòñÿ íà öåëîì ðàññòîÿíèè îò íà÷àëà êîîð-
äèíàò. Â ýòîì ñëó÷àå ìû ïîñ÷èòàåì ýòî ïåðåñå÷åíèå äâàæäû, ïîýòîìó íåîáõîäèìî óìåíüøèòü îòâåò
íà åäèíèöó.

Ñòîèò çàìåòèòü, ÷òî íàõîäèòü ñàìó áëèæàéøóþ òî÷êó íåò íåîáõîäèìîñòè. Äîñòàòî÷íî íàéòè
ëèøü ðàññòîÿíèå äî íåå.
Const
eps = 1e−9;

Var
x1 , y1 , x2 , y2 : l ong i n t ;
a , b , d : double ;
ans : l ong i n t ;

begin
reset ( input , ' c i r c l e s . in ' ) ;
rewrite ( output , ' c i r c l e s . out ' ) ;
read ( x1 , y1 , x2 , y2 ) ;
d := abs ( ( y2 ∗ x1 − x2 ∗ y1 ) /

sq r t ( ( x1 − x2 ) ∗ ( x1 − x2 ) + ( y1 − y2 ) ∗ ( y1 − y2 ) ) ) ;
a := sq r t ( x1 ∗ x1 + y1 ∗ y1 ) ;
b := sq r t ( x2 ∗ x2 + y2 ∗ y2 ) ;
ans := 0 ;
i f ( x1 ∗ x1 + y1 ∗ y1 − x2 ∗ x2 − y2 ∗ y2
+ (x1 − x2 ) ∗ ( x1 − x2 ) + ( y1 − y2 ) ∗ ( y1 − y2 ) < 0) or
(−x1 ∗ x1 − y1 ∗ y1 + x2 ∗ x2 + y2 ∗ y2

+ (x1 − x2 ) ∗ ( x1 − x2 ) + ( y1 − y2 ) ∗ ( y1 − y2 ) < 0) then
begin
ans := ans + trunc (max(a , b ) + eps ) − trunc (min (a , b) − eps ) ;

end else
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begin
ans := ans + trunc ( a + eps ) − trunc (d − eps ) ;
ans := ans + trunc (b + eps ) − trunc (d − eps ) ;
i f ( abs ( round (d) − d) < eps ) and ( abs (d) > eps ) then
begin
dec ( ans ) ;

end ;
end ;
writeln ( ans ) ;
c l o s e ( Input ) ;
c l o s e (Output ) ;

end .
Çäåñü d � ðàññòîÿíèå äî ïðÿìîé, êîòîðàÿ ñîäåðæèò îòðåçîê, a è b � ðàññòîÿíèÿ äî êîíöîâ

îòðåçêà.

Çàäà÷à E. Äâîéñòâåííàÿ ëîìàíàÿ

Àâòîð çàäà÷è: Ôåäîð Öàðåâ
Àâòîð ðàçáîðà: Âëàäèìèð Óëüÿíöåâ

Íàéäåì äëÿ çàäàííîé çàìêíóòîé ëîìàíîé P äâîéñòâåííóþ äëÿ íå¼ ëîìàíóþ k-îãî ïîðÿäêà. Äëÿ
ýòîãî äîñòàòî÷íî k ðàç ïîäðÿä íàéòè ëîìàíóþ, äâîéñòâåííóþ äëÿ ëîìàíîé, ïîëó÷åííîé íà ïðåäû-
äóùåì øàãå (èçíà÷àëüíî P ). Çàòåì ïîñ÷èòàåì îòâåò � äëèíó ïîëó÷èâøåéñÿ ëîìàíîé.

Ïðèâåäåì ïðîãðàììíóþ ðåàëèçàöèþ.
var

i , n , j , k : l ong i n t ;
x , y , xt , yt : array [ 0 . . 1 0 0 ] of extended ;
ans : extended ;

begin
reset ( input , ' dual . in ' ) ;
rewrite ( output , ' dual . out ' ) ;

read (n ) ;
for i := 0 to n − 1 do begin

read ( x [ i ] , y [ i ] ) ;
end ;
read ( k ) ;

for j := 1 to k do begin
for i := 0 to n − 1 do begin

xt [ i ] : = ( x [ i ] + x [ ( i + 1) mod n ] ) / 2 ;
yt [ i ] : = ( y [ i ] + y [ ( i + 1) mod n ] ) / 2 ;

end ;
x := xt ;
y := yt ;

end ;

ans := 0 ;
for i := 0 to n − 1 do begin

ans := ans + sq r t ( sqr ( x [ ( i + 1) mod n ] − x [ i ] )
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+ sqr (y [ ( i + 1) mod n ] − y [ i ] ) ) ;
end ;

write ( ans ) ;
end .

Äàííûé àëãîðèòì k ðàç âûïîëíÿåò íàõîæäåíèå äâîéñòâåííîé ëîìàíîé, èòîãî ñóììàðíîå âðå-
ìÿ ðàáîòû ïðîãðàììû ñîñòàâëÿåò O(kn), ÷òî ïîçâîëÿåò óëîæèòüñÿ â îãðàíè÷åíèÿ ïî âðåìåíè ïðè
óêàçàííûõ â óñëîâèè îãðàíè÷åíèÿõ íà n è k.

Çàäà÷à F. Ñáîð ÷åðíèêè

Àâòîð çàäà÷è: Àëåêñàíäð Òîðîïîâ
Àâòîð ðàçáîðà: Ñåðãåé Ïîðîìîâ

Â ýòîé çàäà÷å íåîáõîäèìî íàéòè òðè ðÿäîì ðàñïîëîæåííûõ êóñòà òàêèõ, ÷òî ñóììà êîëè÷åñòâà
ÿãîä íà íèõ ìàêñèìàëüíà. Ïðè ýòîì íåîáõîäèìî ó÷èòûâàòü òî, ÷òî ãðÿäêà êðóãëàÿ, è ïîýòîìó ìîæíî
âçÿòü, íàïðèìåð, ïîñëåäíèé è äâà ïåðâûõ êóñòà. Çàìåòèì òàêæå, ÷òî ÷èñëî ÿãîä íåâåëèêî è äëÿ åãî
õðàíåíèÿ ìîæíî èñïîëüçîâàòü 32-áèòíûé öåëî÷èñëåííûé òèï äàííûõ (longint â ÿçûêå Pascal, int
â ÿçûêå C, int â ÿçûêå Java).

Ðåøåíèå ñîñòîèò â òîì, ÷òîá ïîñëåäîâàòåëüíî ïåðåáðàòü ïåðâûé êóñò èç òåõ, ÷òî ìû áåðåì,
ïîñ÷èòàòü ñóììó êîëè÷åñòâà ÿãîä íà íåì è ñëåäóþùèõ äâóõ. Èç òàêèõ ñóìì íåîáõîäèìî íàéòè
ìàêñèìóì.

Ýòîò àëãîðèòì ðàáîòàåò çà ëèíåéíîå îò n âðåìÿ. Îäèí èç ñïîñîáîâ îáðàáàòûâàòü òî, ÷òî ãðÿäêà
ÿâëÿåòñÿ êðóãëîé, � èñïîëüçîâàòü ìàññèâ äëèíîé n+2 è â ïîñëåäíèå äâà ýëåìåíòà çàïèñàòü ïåðâûå
äâà.

Ïðèâåäåì ïðîãðàììíóþ ðåàëèçàöèþ ýòîãî àëãîðèòìà.
for i := 1 to n do
read ( a [ i ] ) ;

a [ n + 1 ] := a [ 1 ] ;
a [ n + 2 ] := a [ 2 ] ;
ans := 0 ;
for i := 1 to n do begin

i f ( a [ i ] + a [ i + 1 ] + a [ i + 2] > ans ) then begin
ans = a [ i ] + a [ i + 1 ] + a [ i + 2 ] ;

end ;
end ;
write ( ans ) ;

Çàäà÷à G. Èíäèêàòîð

Àâòîð çàäà÷è: Ôåäîð Öàðåâ
Àâòîð ðàçáîðà: Ôåäîð Öàðåâ

Ðåøåíèå ýòîé çàäà÷è, â öåëîì, áóäåò òàêèì: â îáîèõ ñëó÷àÿõ öèôðû áóäóò ïðèïèñûâàòüñÿ ê
÷èñëó ïî îäíîé, íà÷èíàÿ ñî ñòàðøèõ ðàçðÿäîâ.

Äëÿ ïîëó÷åíèÿ íàèìåíüøåãî ÷èñëà íåîáõîäèìî îáåñïå÷èòü, ÷òîáû â ñòàðøèõ ðàçðÿäàõ ñòîÿëè
êàê ìîæíî ìåíüøèå öèôðû (ïðè ýòîì íåîáõîäèìî ñëåäèòü çà òåì, ÷òî ñòàðøåé öèôðîé íå ìîæåò
áûòü íîëü). Äëÿ ïîëó÷åíèÿ íàèáîëüøåãî ÷èñëà íåîáõîäèìî îáåñïå÷èòü, ÷òîáû â ñòàðøèõ ðàçðÿäàõ
ñòîÿëè áîëüøèå öèôðû.
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Îïèøåì áîëåå ïîäðîáíî àëãîðèòì ïîñòðîåíèÿ íàèìåíüøåãî ÷èñëà. Â êàæäûé ìîìåíò âðåìåíè
áóäóò ïîääåðæèâàòüñÿ ñëåäóþùèå âåëè÷èíû: óæå ïîëó÷åííàÿ ÷àñòü ÷èñëà num (íåêîòîðûå åãî ñòàð-
øèå ðàçðÿäû), ÷èñëî k ïîëîñîê, êîòîðûå äîëæíû ñòàòü ÷åðíûìè â îñòàâøèõñÿ ðàçðÿäàõ, è ÷èñëî n
öèôð, êîòîðûå íåîáõîäèìî äîïèñàòü.

Çà îäèí øàã ê ÷èñëó áóäåò ïðèïèñûâàòüñÿ îäíà öèôðà. Äëÿ ýòîãî íåîáõîäèìî ïåðåáðàòü î÷å-
ðåäíóþ öèôðó d. Îáîçíà÷èì ÷èñëî ÷åðíûõ ïîëîñîê â èçîáðàæåíèè öèôðû d êàê black[d]. Ïîñëå
ïðèïèñûâàíèÿ öèôðû d ê ñóùåñòâóþùåìó ÷èñëó îñòàíåòñÿ äîïèñàòü ê íåìó n − 1 öèôðó, à ÷èñëî
ïîëîñîê, êîòîðûå äîëæíû áûòü ÷åðíûìè â îñòàâøèõñÿ ðàçðÿäàõ áóäåò ðàâíî k − black[d].

Òóò íåîáõîäèìî ïðîâåðèòü, õâàòèò ëè ÷åðíûõ ïîëîñîê íà òî, ÷òîáû íàïèñàòü îñòàâøèåñÿ öèôðû.
Íàïðèìåð, åñëè èñõîäíî n = 2, k = 8, à â êà÷åñòâå ïåðâîé öèôðû d ìû ïðîáóåì ïîñòàâèòü âîñüìåðêó,
òî íà îñòàâøóþñÿ îäíó öèôðó îñòàåòñÿ îäíà ïîëîñêà. Òàê êàê íè îäíîé öèôðû, èçîáðàæàåìîé ñ
ïîìîùüþ îäíîé ïîëîñêè, íå ñóùåñòâóåò, òî âîñüìåðêó â êà÷åñòâå ñòàðøåé öèôðû ïîñòàâèòü íåëüçÿ.
Ñ äðóãîé ñòîðîíû, åñëè n = 2, k = 10, à â êà÷åñòâå ïåðâîé öèôðû âûáðàòü åäèíèöó, òî íà îñòàâøóþñÿ
öèôðó îñòàåòñÿ âîñåìü ïîëîñîê. Òàêèõ öèôð òàêæå íå ñóùåñòâóåò, ïîýòîìó åäèíèöà ïåðâîé öèôðîé
áûòü íå ìîæåò.

Ïîýòîìó âîçíèêàåò çàäà÷à ïðîâåðêè òîãî, ìîæåò ëè áûòü ñîñòàâëåíî ÷èñëî, ñîäåðæàùåå n öèôð
è k ÷åðíûõ ïîëîñîê. Äëÿ òîãî, ÷òîáû ðåøèòü ýòó ïîäçàäà÷ó, çàìåòèì, ÷òî â èçîáðàæåíèè îäíîé
öèôðû ìîãóò ó÷àñòâîâàòü äâå, òðè, ÷åòûðå, ïÿòü, øåñòü èëè ñåìü ïîëîñîê. Íàèáîëåå âàæíî òóò
òî, ÷òî ýòè ÷èñëà çàïîëíÿþò ñîáîé îòðåçîê öåëûõ ÷èñåë îò äâóõ äî ñåìè. Çíà÷èò, n ÷èñåë èç ýòîãî
ìíîæåñòâà ìîãóò äàâàòü â ñóììå ëþáîå ÷èñëî îò 2 ·n äî 7 ·n. Òàêèì îáðàçîì, äëÿ ðåøåíèÿ óêàçàííîé
ïîäçàäà÷è äîñòàòî÷íî ïðîâåðèòü äâîéíîå íåðàâåíñòâî 2 · n ≤ k ≤ 7 · n.

Ïðèâåäåì ôðàãìåíò ïðîãðàììû, ðåàëèçóþùèé îïèñàííûé àëãîðèòì.
min := ' ' ;
ck := k ;
cn := n ;
for i := 1 to n do begin

s t := 0 ;
i f ( i = 1) then begin

s t := 1 ;
end ;
for j := s t to 9 do begin

nk := ck − cnt [ j ] ;
i f ( nk >= 2 ∗ ( cn − 1) ) and ( nk <= 7 ∗ ( cn − 1) ) then begin

min := min + chr ( ord ( ' 0 ' ) + j ) ;
ck := nk ;
cn := cn − 1;
break ;

end ;
end ;

end ;
Çäåñü ïåðåìåííàÿ st îáîçíà÷àåò öèôðó, ñ êîòîðîé íà÷èíàåòñÿ ïåðåáîð � äëÿ ñòàðøåãî ðàçðÿäà

st = 1, äëÿ âñåõ îñòàëüíûõ � st = 0.
Â ñëó÷àå ïîñòðîåíèÿ ìàêñèìàëüíîãî ÷èñëà àëãîðèòì òàêîé æå, òîëüêî âìåñòî ïåðåáîðà öèôð ïî

âîçðàñòàíèþ (íà÷èíàÿ îò ìåíüøèõ) öèôðû ïåðåáèðàþòñÿ ïî óáûâàíèþ.
max := ' ' ;
ck := k ;
cn := n ;
for i := 1 to n do begin

s t := 0 ;
i f ( i = 1) then begin

s t := 1 ;
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end ;
for j := 9 downto s t do begin

nk := ck − cnt [ j ] ;
i f ( nk >= 2 ∗ ( cn − 1) ) and ( nk <= 7 ∗ ( cn − 1) ) then begin

max := max + chr ( ord ( ' 0 ' ) + j ) ;
ck := nk ;
cn := cn − 1;
break ;

end ;
end ;

end ;

Çàäà÷à H. K-ïåðåñòàíîâêè

Àâòîð çàäà÷è: Ñåðãåé Ìåëüíèêîâ
Àâòîð ðàçáîðà: Àíòîí Ôåñüêîâ

Çàìåòèì, ÷òî ïåðåñòàíîâîê èç äåâÿòè ÷èñåë íåìíîãî, âñåãî 9! = 362880. Ïîýòîìó ìîæíî ïðîñòî
ïåðåáðàòü âñå ïåðåñòàíîâêè è èç n ÷èñåë è ïðîâåðèòü êàæäóþ, íå ÿâëÿåòñÿ ëè îíà k-ïåðåñòàíîâêîé.

Ïðèâåäåì ôðàãìåíòà ïðîãðàììû íà ÿçûêå Ïàñêàëü.
procedure go ( pos : integer ) ;
var

i : integer ;
begin

i f ( pos = n + 1) then begin
for i := 1 to n − 1 do begin

i f abs (p [ i ] − p [ i + 1 ] ) > k then begin
e x i t ;

end ;
end ;
i n c ( ans ) ;
e x i t ;

end ;
for i := 1 to n do begin

i f ( not w[ i ] ) then begin
w[ i ] : = true ;
p [ pos ] : = i ;
go ( pos + 1) ;
w[ i ] : = fa l se ;

end ;
end ;

end ;
Ïðîöåäóðà go(pos) ïåðåáèðàåò âñå âîçìîæíûå åùå íå èñïîëüçîâàííûå ÷èñëà, êîòîðûå ìîæíî

ïîñòàâèòü íà ïîçèöèþ pos â ïåðåñòàíîâêå p, åñëè ìû çíàåì âñå ïðåäûäóùèå ÷èñëà. Äëÿ òîãî, ÷òîáû
ýôôåêòèâíî ïðîâåðÿòü, áûëî èñïîëüçîâàíî ÷èñëî èëè íåò, ïîääåðæèâàåòñÿ áóëåâûé ìàññèâ w, ïðè÷åì
w[i] = true åñëè i óæå èñïîëüçîâàíî è false èíà÷å. Åñëè pos > n, òî ìû ïîñòðîèëè êàêóþ-òî
ïåðåñòàíîâêó, îñòàëîñü ïðîâåðèòü, ÷òî îíà ÿâëÿåòñÿ k-ïåðåñòàíîâêîé. Åñëè ýòî òàê, òî óâåëè÷èâàåì
îòâåò � ïåðåìåííóþ ans.

Çàäà÷à I. Òóðèñò
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Àâòîð çàäà÷è: Ôåäîð Öàðåâ
Àâòîð ðàçáîðà: Ñåðãåé Ïîðîìîâ

Ýòà çàäà÷à ÿâëÿåòñÿ îäíèì èç âàðèàíòîâ òàê íàçûâàåìîé çàäà÷è î ðþêçàêå. Áîëåå ïîäðîáíî îá
ýòîé çàäà÷å è åå âàðèàíòàõ ìîæíî ïðî÷èòàòü, íàïðèìåð, â [1] è [2].

Ýòó çàäà÷ó ìîæíî ðåøàòü ìåòîäîì ïåðåáîðà. Â íåé íåîáõîäèìî ïåðåáðàòü âñåâîçìîæíûå âàðè-
àíòû ïàëàòîê, êîòîðûå áåðåò Ãåíà (èõ âñåãî 8, åñëè ñ÷èòàòü è êîãäà îí íè÷åãî íå áåðåò) è ïðîâåðèòü,
÷òî ñóììàðíàÿ ìàññà ïàëàòîê íå ïðåâûøàåò w, à îáùàÿ âìåñòèìîñòü íå ìåíüøå k. Åñëè õîòü îäèí
âàðèàíò âîçìîæåí, âûâåñòè Y ES, èíà÷å NO.

Ïðèâåäåì ïðîãðàììíóþ ðåàëèçàöèþ ýòîãî àëãîðèòìà.
can := fa l se ;
i f ( ( b1 + b2 + b3 >= k ) and ( a1 + a2 + a3 <= w) ) then begin

can := true ;
end ;
i f ( ( b2 + b3 >= k ) and ( a2 + a3 <= w) ) then begin

can := true ;
end ;
i f ( ( b1 + b3 >= k ) and ( a1 + a3 <= w) ) then begin

can := true ;
end ;
i f ( ( b1 + b2 >= k ) and ( a1 + a2 <= w) ) then begin

can := true ;
end ;
i f ( ( b1 >= k ) and ( a1 <= w) ) then begin

can := true ;
end ;
i f ( ( b2 >= k ) and ( a2 <= w) ) then begin

can := true ;
end ;
i f ( ( b3 >= k ) and ( a3 <= w) ) then begin

can := true ;
end ;
i f ( can ) then begin
writeln ( 'YES ' ) ;

end else begin
writeln ( 'NO' ) ;

end ;
Ïåðåáîð ìîæíî íàïèñàòü êóäà êîðî÷å, åñëè èñïîëüçîâàòü äâîè÷íîå ïðåñòàâëåíèå ÷èñåë îò 0 äî

7 è ñ÷èòàòü, ÷òî i-ÿ ïàëàòêà áåðåòñÿ, êîãäà i-é áèò ðàâåí 1.
read (k , w) ;
for i := 1 to 3 do begin
read ( a [ i ] , b [ i ] ) ;

end ;
can := fa l se ;
for i := 0 to 7 do begin

ww := 0 ;
kk := 0 ;
for j := 1 to 3 do begin

i f ( ( ( 1 sh l ( j − 1) ) and i ) > 0) then begin
ww := ww + a [ j ] ;
kk := kk + b [ j ] ;
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end ;
end ;
i f (ww <= w) and ( kk >= k ) then begin

can := true ;
end ;

end ;
i f ( can ) then begin
writeln ( 'YES ' ) ;

end else begin
writeln ( 'NO' ) ;

end ;
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