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Ðàçáîð çàäà÷.

Ðàçáîð çàäà÷ Âîñüìîé Èíòåðíåò-îëèìïèàäû
Àâòîð: Ôåäîð Öàðåâ

Ââåäåíèå
Â áàçîâîé íîìèíàöèè Âîñüìîé Èíòåðíåò-îëèìïèàäû ñåçîíà 2006-2007 ó÷àñòíèêàì áûëî ïðåäëî-

æåíî äëÿ ðåøåíèÿ 8 çàäà÷. Â îëèìïèàäå ïðèíÿëî ó÷àñòèå 84 êîìàíäû, èç íèõ 79 ðåøèëè õîòÿ áû
îäíó çàäà÷ó.

Íàèáîëåå ïðîñòîé îêàçàëàñü çàäà÷à ¾G. Îò ïåðåñòàíîâêè ÷èñåë ÷òî-òî ìåíÿåòñÿ . . . ¿ � åå ðåøèëè
77 êîìàíä. Íàèáîëåå ñëîæíîé � çàäà÷à ¾A. Íè÷åãî è íå òåðÿëîñü¿ � åå ðåøèëè 4 êîìàíäû.

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

Çàäà÷à A. Íè÷åãî è íå òåðÿëîñü
Ðåøåíèå çàäà÷è ñîñòîèò èç äâóõ ÷àñòåé. Ïåðâàÿ èç íèõ � ÷òåíèå âõîäíîãî ôàéëà è âûäåëåíèå

íåîáõîäèìîé èíôîðìàöèè.
Âòîðàÿ ÷àñòü ñîñòîèò â âûïîëíåíèè çàïðîñîâ. Çàìåòèì, ÷òî ïðèìåíåíèå ñîðòèðîâêè â ëåêñèêî-

ãðàôè÷åñêîì ïîðÿäêå ïðè âûâîäå ïðèâåäåò â õóäøåì ñëó÷àå ê âðåìåíè ðàáîòû O(n2 logn), ÷òî íå
óäîâëåòâîðÿåò îãðàíè÷åíèÿì ïî âðåìåíè. Çàìåòèì, ÷òî ïîèñê äåñÿòè ìèíèìóìîâ ïðèâåäåò ê âåñüìà
áëèçêîé îöåíêå âðåìåíè ðàáîòû, òàê êàê 10 = log21024.

Äëÿ òîãî, ÷òîáû èçáåæàòü ñîðòèðîâêè ïðè âûâîäå, íåîáõîäèìî õðàíèòü äëÿ êàæäîãî êëþ÷åâîãî
ñëîâà îòñîðòèðîâàííûé ñïèñîê ñàéòîâ íà êîòîðûõ îíî âñòðå÷àåòñÿ.

Ïðè ýòîì âñòàâêà áóäåò ïðîèçâîäèòüñÿ çà ëèíåéíîå âðåìÿ, âûâîä ðåçóëüòàòîâ çàïðîñà � çà
êîíñòàíòíîå.

Òàêèì îáðàçîì, äîñòèãíóòà îöåíêà âðåìåíè ðàáîòû O(n2), ÷òî óæå óêëàäûâàåòñÿ â îãðàíè÷åíèÿ
ïî âðåìåíè.

Îöåíêè O(n logn) ìîæíî áûëî äîáèòüñÿ, ïðèìåíèâ ñáàëàíñèðîâàííûå äåðåâüÿ ïîèñêà, âõîäÿùèå â
ñòàíäàðòíûå áèáëèîòåêè ÿçûêîâ Java è C++. Ïðè òàêèõ îãðàíè÷åíèÿõ ýòîãî, îäíàêî, íå òðåáîâàëîñü.

Ïðèâåäåì òåêñò ðåøåíèÿ íà ÿçûêå Delphi.
program g i g g l e_ i n s e r t i o n ;

uses s y s u t i l s ;

type Tokenizer = ob j e c t
data : s t r i n g ;
pos : integer ;
l en : integer ;

c on s t ruc to r c r e a t e (var s : s t r i n g ) ;
function next : s t r i n g ;

end ;

c on s t ruc to r Tokenizer . c r e a t e (var s : s t r i n g ) ;
begin

data := s ;
pos := 0 ;
l en := length ( data ) ;

end ;

function Tokenizer . next : s t r i n g ;
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var
i : integer ;

begin
i := pos + 1 ;
while ( i <= len ) and ( data [ i ] <> ' ' ) do i n c ( i ) ;
r e s u l t := copy ( data , pos + 1 , i − pos − 1) ;
pos := i ;

end ;

var
kwds : array [ 1 . . 2 5 0 0 ] of s t r i n g ;
s i t e s : array [ 1 . . 2 5 0 0 , 1 . . 2 5 0 0 ] of s t r i n g ;
s i z e s : array [ 1 . . 2 5 0 1 ] of integer ;

l i n e , command , keyword , s i t e : s t r i n g ;
ln : Tokenizer ;

i , j , k : integer ;

n : integer ;
kwdCnt : integer ;
cont : boolean ;

function f i nd (var s : s t r i n g ) : integer ;
var

i : integer ;
begin

r e s u l t := kwdCnt + 1 ;
for i := 1 to kwdCnt do begin

i f kwds [ i ] = s then begin
r e s u l t := i ;
e x i t ;

end ;
end ;

end ;

begin
reset ( input , ' g i g g l e . in ' ) ;
rewrite ( output , ' g i g g l e . out ' ) ;

readln (n ) ;
kwdCnt := 0 ;

for k := 1 to n do begin
readln ( l i n e ) ;
ln . c r e a t e ( l i n e ) ;
command := ln . next ;
i f command = 'Add ' then begin

ln . next ; / / keyword
keyword := ln . next ;
ln . next ; / / to
s i t e := ln . next ;
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j := f i nd ( keyword ) ;
i f j > kwdCnt then begin

i n c (kwdCnt ) ;
kwds [ j ] : = keyword ;

end ;

cont := true ;
for i := 1 to s i z e s [ j ] do begin

i f s i t e s [ j ] [ i ] = s i t e then begin
cont := fa l se ;
break ;

end ;
end ;

i f cont then begin
i n c ( s i z e s [ j ] ) ;
i := s i z e s [ j ] ;
while ( i > 1) and ( s i t e s [ j ] [ i − 1] > s i t e ) do begin

s i t e s [ j ] [ i ] : = s i t e s [ j ] [ i − 1 ] ;
dec ( i ) ;

end ;
s i t e s [ j ] [ i ] : = s i t e ;

writeln ( 'OK' ) ;
end else begin

writeln ( ' Already e x i s t s ' ) ;
end ;

end else i f command = 'Remove ' then begin
ln . next ; / / keyword
keyword := ln . next ;
ln . next ; / / to
s i t e := ln . next ;

j := f i nd ( keyword ) ;
i f j > kwdCnt then begin

writeln ( 'Not found ' ) ;
end else begin

i := 1 ;
while ( i <= s i z e s [ j ] ) and ( s i t e s [ j ] [ i ] <> s i t e ) do i n c ( i ) ;
i f i > s i z e s [ j ] then begin

writeln ( 'Not found ' ) ;
end else begin

while ( i < s i z e s [ j ] ) do begin
s i t e s [ j ] [ i ] : = s i t e s [ j ] [ i + 1 ] ;
i nc ( i ) ;

end ;
dec ( s i z e s [ j ] ) ;

writeln ( 'OK' ) ;
end ;

end ;
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end else i f command = ' Search ' then begin
keyword := ln . next ;

j := f i nd ( keyword ) ;

writeln ( ' Resu l t s : ' , s i z e s [ j ] , ' s i t e ( s ) found ' ) ;
i := 1 ;
while ( i <= 10) and ( i <= s i z e s [ j ] ) do begin

writeln ( i , ' ) ' , s i t e s [ j ] [ i ] ) ;
i n c ( i ) ;

end ;
end ;
i f k <> n then writeln ( '=====' ) ;

end ;
end .

Çàäà÷à B. Ìàôèÿ â ãîðîäå
Ïîñòðîèì ãðàô, âåðøèíàìè êîòîðîãî áóäóò òåëåôîííûå ñòàíöèè, à ðåáðàìè � êàíàëû ñâÿçè

ìåæäó íèìè.
Åñëè ïåðåôîðìóëèðîâàòü ýòó çàäà÷ó íà ÿçûêå òåîðèè ãðàôîâ, ïîëó÷èòñÿ òàê íàçûâàåìàÿ çàäà÷à

î ìèíèìàëüíîì âåðøèííîì ïîêðûòèè. Âåðøèííûì ïîêðûòèåì ãðàôà íàçûâàåòñÿ òàêîå ìíîæåñòâî
âåðøèí, ÷òî ó ëþáîãî ðåáðà ãðàôà õîòÿ áû îäèí èç êîíöîâ ëåæèò â ýòîì ìíîæåñòâå [2].

Ýòà çàäà÷à ÿâëÿåòñÿ NP -ïîëíîé [2], òàê ÷òî, ñêîðåå âñåãî, äëÿ íåå íå ñóùåñòâóåò ïîëèíîìèàëü-
íîãî ðåøåíèÿ. Îäíàêî îãðàíè÷åíèÿ íà ðàçìåð ãðàôà â ðàññìàòðèâàåìîì ñëó÷àå íåáîëüøèå, ïîýòîìó
ïðèìåíèì ïåðåáîð.

Ðàññìîòðèì âñå âîçìîæíûå ïîäìíîæåñòâà ìíîæåñòâà âåðøèí. Äëÿ êàæäîãî èç íèõ ïðîâåðèì,
ÿâëÿåòñÿ ëè îíî âåðøèííûì ïîêðûòèåì. Ïîñëå ÷åãî íàéäåì âåðøèííîå ïîêðûòèå ìèíèìàëüíîãî
ðàçìåðà, à ïîäñ÷åò êîëè÷åñòâà òàêèõ ïîêðûòèé áóäåì âåñòè ïàðàëëåëüíî.

Äëÿ íà÷àëà ðåøèì áîëåå ïðîñòóþ çàäà÷ó. Ïóñòü çàäàíî íåêîòîðîå ïîäìíîæåñòâî ìíîæåñòâà
âåðøèí äàííîãî ãðàôà. Íåîáõîäèìî ïðîâåðèòü, ÿâëÿåòñÿ ëè îíî âåðøèííûì ïîêðûòèåì.

Äëÿ ýòîãî ïðîâåðèì, âûïîëíÿåòñÿ ëè äëÿ çàäàííîãî ïîäìíîæåñòâà îïðåäåëåíèå âåðøèííîãî ïî-
êðûòèÿ, òî åñòü äëÿ êàæäîãî ðåáðà ãðàôà ïðîâåðèì, ëåæèò ëè õîòÿ áû îäèí åãî êîíåö â ìíîæåñòâå.

Äëÿ ïðåäñòàâëåíèÿ ìíîæåñòâ óäîáíî ïðèìåíèòü áèòîâûå ìàñêè: ïóñòü i-ûé áèò ÷èñëà ðàâåí
åäèíèöå, åñëè âåðøèíà íîìåð i ïðèñóòñòâóåò â ìíîæåñòâå, è íóëþ â ïðîòèâíîì ñëó÷àå (áèòû íóìå-
ðóþòñÿ ñ åäèíèöû, íà÷èíàÿ ñ ìëàäøèõ). Íàïðèìåð, ÷èñëî 10012 = 910 ñîîòâåòñòâóåò ìíîæåñòâó èç
ïåðâîé è ÷åòâåðòîé âåðøèíû, à ÷èñëî 1102 = 610 � ìíîæåñòâó èç âòîðîé è òðåòüåé âåðøèíû. ×èñëî
0 ñîîòâåòñòâóåò ïóñòîìó ìíîæåñòâó, à ÷èñëî 2n − 1 ìíîæåñòâó, ñîäåðæàùåìó âñå n âåðøèí.

Îòìåòèì òàêæå, ÷òî ïîáèòîâàÿ îïåðàöèÿ and (∧) ñîîòâåòñòâóåò ïåðåñå÷åíèþ ìíîæåñòâ, à îïåðà-
öèÿ or (∨) � îáúåäèíåíèþ.

Ìíîæåñòâó, ñîäåðæàùåìó òîëüêî âåðøèíó íîìåð i ñîîòâåòñòâóåò ÷èñëî 2i−1. Äëÿ ïðîâåðêè íà-
ëè÷èÿ â ìíîæåñòâå s âåðøèíû íîìåð i ìîæíî ïðîâåðèòü íåïóñòîòó åãî ïåðåñå÷åíèÿ ñ ìíîæåñòâîì,
ñîäåðæàùèì òîëüêî âåðøèíó i. Ýòî ìîæíî ñäåëàòü, íàïðèìåð, ïðîâåðèâ óñëîâèå s ∧ 2i−1 6= 0.

Äëÿ óäîáñòâà ðåàëèçàöèè áóäåì èñïîëüçîâàòü îïåðàöèþ öèêëè÷åñêîãî ñäâèãà âëåâî (shl, ýêâèâà-
ëåíòíà óìíîæåíèþ íà äâà) äëÿ ïîëó÷åíèÿ ñòåïåíåé äâîåê. Ïîíÿòíî, ÷òî 2i = 1 · 2 · 2 . . . · 2︸ ︷︷ ︸

i ðàç
, ïîýòîìó

2i ðàâíî 1 shl i.
Ýòîò ïîäõîä ìîæåò áûòü ðåàëèçîâàí, íàïðèìåð, òàê.

function bitCount (x : l ong i n t ) : l ong i n t ;
begin

r e s u l t := 0 ;

Ñòðàíèöà 4 èç 8



Öèêë Èíòåðíåò-îëèìïèàä äëÿ øêîëüíèêîâ, ñåçîí 2006-2007
Âîñüìàÿ îëèìïèàäà, áàçîâûé óðîâåíü. 03 ôåâðàëÿ 2007 ãîäà.

Ðàçáîð çàäà÷.

while ( x > 0) do begin
x := x and ( x − 1) ;
inc ( r e s u l t ) ;

end ;
end ;

begin
readln (n , m) ;
for i := 1 to m do begin

readln (u [ i ] , v [ i ] ) ;
end ;
ans1 := n + 1 ;
ans2 := 0 ;
for mask := 0 to ( 1 sh l n ) − 1 do begin

cu rS i z e := bitCount (mask ) ;
curGood := true ;
for i := 1 to m do
begin

edgeGood := ( (mask and ( 1 sh l ( u [ i ] − 1))) < > 0) ;
edgeGood := edgeGood or ( ( mask and ( 1 sh l ( v [ i ] − 1))) < > 0) ;
curGood := curGood and edgeGood ;
i f ( not curGood ) then begin

break ;
end ;

end ;
i f ( curGood ) then begin

i f ( cu rS i z e < ans1 ) then begin
ans1 := curS i z e ;
ans2 := 0 ;

end ;
i f ( cu rS i z e = ans1 ) then begin

i n c ( ans2 ) ;
end ;

end ;
end ;

end .

Çàäà÷à C. Òðóáû
Çàäà÷à ðåøàåòñÿ ìîäåëèðîâàíèåì îïèñàííîãî ïðîöåññà. Ïóñòü Water(i) � ñóììàðíûé íàïîð

âîäû â òå÷åíèå i-îé ñåêóíäû. Çíà÷åíèÿ Water(i) ëåãêî âû÷èñëèòü â ïðîöåññå ÷òåíèÿ.
Ïîñëå ýòîãî îñòàåòñÿ ïðîìîäåëèðîâàòü ïðîöåññ, ó÷èòûâàÿ òî, ÷òî âîäà íå ìîæåò âûëèâàòüñÿ,

åñëè áàññåéí ïóñò.
Ïðèâåäåì ðåàëèçàöèþ ýòîãî ïîäõîäà:
water [ 0 ] : = 0 ;
for i := 1 to n do begin

readln ( l , r , vv ) ;
for j := l + 1 to r do begin

water [ j ] : = water [ j ] + vv ;
end ;

end ;
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readln ( t ) ;
answer := 0 ;
for i := 1 to t do begin

answer := answer + water [ i − 1 ] ;
i f ( answer < 0) then begin

answer := 0 ;
end ;

end ;

writeln ( answer ) ;

Çàäà÷à D. Íåñëîæíàÿ ñîðòèðîâêà
Ðåøåíèå çàäà÷è ñîñòîèò èç äâóõ øàãîâ. Ïåðâûé èç íèõ � âû÷èñëåíèå ïîñëåäîâàòåëüíîñòè bi.

Äëÿ ýòîãî óäîáíî ñîçäàòü ôóíêöèþ, âû÷èñëÿþùóþ çíà÷åíèå s(x, k). Íà ÿçûêå Delphi ýòî ìîæíî
ñäåëàòü, íàïðèìåð, òàê.
function s (x , k : l ong i n t ) : l ong i n t ;
begin

r e s u l t := 0 ;
while ( x > 0) do begin

r e s u l t := r e s u l t + (x mod k ) ;
x := x div k ;

end ;
end ;

Ïîñëå ýòîãî íåîáõîäèìî îòñîðòèðîâàòü ïîëó÷åííóþ ïîñëåäîâàòåëüíîñòü. Äëÿ ýòîãî ìîæíî ïðè-
ìåíèòü ëþáóþ ñîðòèðîâêó [2, 3], êàê ðàáîòàþùóþ çà O(n logn), òàê è çà O(n2).

Çàäà÷à E. Ñòðîêè
Çàìåòèì, ÷òî äëÿ âñåõ i = 1 . . . n ñóììû ∑|SB |

j=1 d(SA ↪→ i, SB ↪→ j) ðàâíû. Îáîçíà÷èì èõ îáùåå
çíà÷åíèå êàê S.

Òàêèì îáðàçîì, èñêîìàÿ ñóììà ∑|SA|
i=1

∑|SB |
j=1 d(SA ↪→ i, SB ↪→ j) ðàâíà n · S.

Îñòàåòñÿ íàéòè S. Äëÿ ýòîãî íàéäåì çíà÷åíèå ñëåäóþùåé ñóììû:∑|SB |
j=1 d(SA ↪→ n, SB ↪→ j) =

∑|SB |
j=1 d(SA, SB ↪→ j).

Ïåðåïèøåì åå ñëåäóþùèì îáðàçîì:
|SB |∑

j=1

d(SA, SB ↪→ j) =
|SB |∑

j=1

|SB |∑

k=1

d(S(k)
A , (SB ↪→ j)(k)) =

|SB |∑

j=1

|SB |∑

k=1

d(S(k)
A , S

((k+j−1)mod|SB |+1)
B )

Çäåñü S(k) îáîçíà÷àåò k-ûé ñèìâîë ñòðîêè S.
Ïîìåíÿåì òåïåðü ïîðÿäîê ñóììèðîâàíèÿ:

|SB |∑

j=1

|SB |∑

k=1

d(S(k)
A , S

((k+j−1)mod|SB |+1)
B ) =

|SB |∑

k=1

|SB |∑

j=1

d(S(k)
A , S

((k+j−1)mod|SB |+1)
B )

Òàê êàê ïðè ëþáîì k ÷èñëà âèäà ((k + j − 1)mod|SB|+ 1) ¾ïðîáåãàþò¿ ìíîæåñòâî {1, . . . , |SB|},
òî ñóììó ìîæíî ïåðåïèñàòü ñëåäóþùèì îáðàçîì:

|SB |∑

k=1

|SB |∑

j=1

d(S(k)
A , S

((k+j−1)mod|SB |+1)
B ) =

|SB |∑

k=1

|SB |∑

j=1

d(S(k)
A , S

(j)
B )
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Îáîçíà÷èì êàê Count(S, c) êîëè÷åñòâî âõîæäåíèé ñèìâîëà c â ñòðîêó S. Íåòðóäíî âèäåòü, ÷òî
ïîñëåäíÿÿ ñóììà ïðåîáðàçóåòñÿ ñëåäóþùèì îáðàçîì:

|SB |∑

k=1

|SB |∑

j=1

d(S(k)
A , S

(j)
B ) =

′z′∑

i=′a′

′z′∑

j=′a′
d(i, j) · Count(SA, i) · Count(SB, j)

Ïîñëåäíþþ ñóììó ëåãêî âû÷èñëèòü, íàéäÿ çíà÷åíèÿ Count(SA, c) è Count(SB, c) äëÿ âñåõ c. Ýòî
íåñëîæíî ñäåëàòü çà âðåìÿ, ïðîïîðöèîíàëüíîå |SA|+ |SB|.

Çàäà÷à F. Ñâåðõñòåïåíü
Ðåøåíèå çàäà÷è îñíîâàíî íà òîæäåñòâå: (22n

)2 = 22n · 22n
= 22n+2n

= 22n+1 .
Òàêèì îáðàçîì, äëÿ âû÷èñëåíèÿ n-îé ñâåðõñòåïåíè íåîáõîäèìî íà÷àòü ñ ÷èñëà 2 è âûïîëíèòü n

ïîâòîðíûõ âîçâåäåíèé â êâàäðàò.
Òàê êàê òðåáóåòñÿ âû÷èñëèòü îñòàòîê îò äåëåíèÿ ðåçóëüòàòà íà ÷èñëî m, òî îñòàíîâèìñÿ ïîäðîá-

íåå íà âîïðîñå âû÷èñëåíèÿ ïî ìîäóëþ. Ïóñòü çàäàíû òðè ÷èñëà a, b è m. Äîêàæåì, ÷òî ñëåäóþùèå
ôîðìóëû âåðíû:

(a + b) mod m = ((a mod m) + (b mod m)) mod b

(a− b) mod m = ((a mod m)− (b mod m) + m) mod b

(a · b) mod m = ((a mod m) · (b mod m)) mod b

Äîïîëíèòåëüíîå ñëàãàåìîå +m â ôîðìóëå äëÿ ðàçíîñòè íåîáõîäèìî èç-çà òîãî, ÷òî îïåðàöèÿ
âçÿòèÿ îñòàòêà â áîëüøèíñòâå ÿçûêîâ ïðîãðàììèðîâàíèÿ íåêîððåêòíî ðàáîòàåò ñ îòðèöàòåëüíûìè
÷èñëàìè. Çàìåòèì, ÷òî (a mod m)− (b mod m) + m ≥ 0, òàê êàê 0 ≤ (a mod m) ≤ m− 1, 0 ≤ (b mod
m) ≤ m− 1, ïîýòîìó (a mod m)− (b mod m) + m ≥ 0.

Äëÿ äîêàçàòåëüñòâà âñåõ òðåõ ôîðìóë ïðåäñòàâèì ÷èñëà a è b â ñëåäóþùåì âèäå: a = qa ·m+ ra,
b = qb ·m + rb, ãäå qa, qb � ÷àñòíûå îò äåëåíèÿ a è b íà m, à ra è rb � îñòàòêè.

Òîãäà
(a + b) mod m = (qa ·m + ra + qb ·m + rb) mod m =

= (ra + rb + (qa + qb) ·m) mod m =

= (ra + rb) mod m = ((a mod m) + (b mod m)) mod b

(a− b) mod m = (qa ·m + ra − qb ·m− rb) mod m =

= (ra − rb + (qa − qb) ·m) mod m =

= (ra − rb + m) mod m = ((a mod m)− (b mod m) + m) mod b

(a · b) mod m = ((qa ·m + ra) · (qb ·m + rb)) mod m =

= (qa · qb ·m2 + qa ·m · rb + qb ·m · ra + ra · rb) mod m =

= ((qa · qb ·m + qa · rb + qb · ra) ·m + ra · rb) mod m =

= (ra · rb) mod m = ((a mod m) · (b mod m)) mod b

.
Îïèñàííûé ïîäõîä ðåàëèçóåò ñëåäóþùèé ôðàãìåíò ïðîãðàììû:

r e s := 2 mod m;
for i := 1 to n do begin

r e s := ( r e s ∗ r e s ) mod m;
end ;
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Öèêë Èíòåðíåò-îëèìïèàä äëÿ øêîëüíèêîâ, ñåçîí 2006-2007
Âîñüìàÿ îëèìïèàäà, áàçîâûé óðîâåíü. 03 ôåâðàëÿ 2007 ãîäà.

Ðàçáîð çàäà÷.

Çàäà÷à G. Îò ïåðåñòàíîâêè ÷èñåë ÷òî-òî ìåíÿåòñÿ . . .
Ðåøåíèå ýòîé çàäà÷è ñîñòîèò â òîì, ÷òîáû ïðîâåðèòü âñå âîçìîæíûå ñëó÷àè, êîòîðûõ âñåãî 3:

a1 ìîæåò áûòü ðàâíî (a2 + a3), a2 ìîæåò áûòü ðàâíî (a1 + a3), a3 ìîæåò áûòü ðàâíî (a1 + a2).
Ïðèâåäåì ôðàãìåíò ïðîãðàììû, ðåàëèçóþùèé ýòîò ïîäõîä:

i f ( a1 = a2 + a3 ) or ( a2 = a1 + a3 ) or ( a3 = a1 + a2 ) then begin
writeln ( 'YES ' )

end else begin
writeln ( 'NO' )

end ;

Çàäà÷à H. Òðåóãîëüíèê
Ëåãêî ïîíÿòü, ÷òî çàäà÷à ñâîäèòñÿ ñ ñëåäóþùåìó: íàéòè òàêèå øåñòü öåëûõ ÷èñåë x1, x2, x3,

y1, y2, y3, íå ïðåâîñõîäÿùèõ ïî ìîäóëþ 109, ÷òî x1 + x2 + x3 = 3x è y1 + y2 + y3 = 3 y. Ïðè ýòîì
òðåáóåòñÿ, ÷òîáû òðåóãîëüíèê (x1, y1)− (x2, y2)− (x3, y3) èìåë íåíóëåâóþ ïëîùàäü.

Áóäåì âåñòè ðàññóæäåíèÿ îòíîñèòåëüíî ÷èñåë x1, x2, x3. Äëÿ ÷èñåë y1, y2, y3 ðàññóæäåíèÿ àíàëî-
ãè÷íû.

ßñíî, ÷òî õîòÿ áû îäíî ÷èñëî èç x1, x2, x3 äîëæíî áûòü áîëüøå x, è õîòÿ áû îäíî � ìåíüøå.
Èíà÷å, x1 = x2 = x3 = x, è ïëîùàäü ñîîòâåòñòâóþùåãî òðåóãîëüíèêà ðàâíà íóëþ. Îòñþäà ÿñíî, ÷òî
åñëè |x| = 109, òî ðåøåíèÿ íå ñóùåñòâóåò.

Ïóñòü, íàïðèìåð, x1 = x− 1, x2 = x + 1, x3 = x.
Ïðèìåíÿÿ àíàëîãè÷íûå ðàññóæäåíèÿ ê y1, y2, y3, ïîëó÷àåì øåñòü ðàçëè÷íûõ âàðèàíòîâ ÷èñåë

y1, y2, y3 (ýòî ïåðåñòàíîâêè ÷èñåë y − 1, y + 1, y).
Îñòàëîñü èç ýòèõ âàðèàíòîâ âûáðàòü òàêîé, ÷òîáû ïîëó÷èâøèéñÿ òðåóãîëüíèê èìåë íåíóëåâóþ

ïëîùàäü. Ýòîìó óñëîâèþ, íàïðèìåð, óäîâëåòâîðÿåò òàêîé âàðèàíò: y1 = y, y2 = y + 1, y3 = y − 1.
Ëåãêî âèäåòü, ÷òî ïîëó÷åííîå ðåøåíèå óäîâëåòâîðÿåò âñåì îãðàíè÷åíèÿì, åñëè |x|, |y| < 109.
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