
Ðàññìîòðèì, ïðè êàêèõ óñëîâèÿõ ñóùåñòâóþò îäíîâðåìåííî ðåáðà
(a, b), (b, c).

Ïóñòü a > b > c. Óñëîâèå èíöèäåíòíîñòè âåðøèí a, b è b, c èìååò âèä:{
a + b = x2y1

1

a− b = x1
,

{
b + c = x2y2

2

b− c = x2
,

ãäå x1, y1, x2, y2 ∈ N . Îòêóäà

2b = x2y1
1 − x1 = x2y2

2 + x2,

x2y1
1 − x2y2

2 = (xy1
1 − xy2

2 )(xy1
1 + xy2

2 ) = x1 + x2.

Ðàâåíñòâî âîçìîæíî òîëüêî ïðè y1 = y2 = 1, x1 − x2 = 1.
Åñëè a > b, c > b, òî óñëîâèå ñóùåñòâîâàíèÿ ðåáåð (a, b), (b, c){

a + b = x2y1
1

a− b = x1
,

{
c + b = x2y2

2

c− b = x2
.

2b = x2y1
1 − x1 = x2y2

2 − x2,

|x2y1
1 − x2y2

2 | = |x
y1
1 − xy2

2 |(x
y1
1 + xy2

2 ) = |x1 − x2|.

Òàê êàê xy1
1 + xy2

2 ≥ x1 + x2 > |x1 − x2|, òî ðàâåíñòâî íåâîçìîæíî.
Åñëè a < b, c < b, òî óñëîâèå ñóùåñòâîâàíèÿ ðåáåð (a, b), (b, c){

b + a = x2y1
1

b− a = x1
,

{
b + c = x2y2

2

b− c = x2
.

2b = x2y1
1 + x1 = x2y2

2 + x2,

|x2y1
1 − x2y2

2 | = |x
y1
1 − xy2

2 |(x
y1
1 + xy2

2 ) = |x1 − x2|.

Àíàëîãè÷íî ïðåäûäóùåìó ñëó÷àþ, òàê êàê xy1
1 +xy2

2 ≥ x1 +x2 > |x1−x2|,
òî ðàâåíñòâî íåâîçìîæíî.
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Òàêèì îáðàçîì, êîìïîíåíòû ñâÿçíîñòè ãðàôà ñîñòàâëÿþò èçîëèðî-
âàííûå âåðøèíû, ïðîñòûå öåïè äëèíû 1 è îäíà ïðîñòàÿ öåïü (ÿâëÿþùà-
ÿñÿ êîìïîíåíòîé ñ íàèáîëüøèì äèàìåòðîì), ñîñòîÿùàÿ èç ðåáåð (ai, bi),
ãäå

ai =
(i + 1)2 + (i + 1)

2
, bi =

(i + 1)2 − (i + 1)

2
,

i = 1, ....
Äëèíà íàèáîëüøåé ïðîñòîé öåïè (è ñîîòâåòñòâåííî äèàìåòð íàèáîëü-

øåé êîìïîíåíòû ñâÿçíîñòè) íàõîäèòñÿ èç óñëîâèÿ

(i + 1)2 + (i + 1)

2
≤ 1000000000000.

Îòêóäà ïîëó÷àåì, ÷òî äèàìåòð ðàâåí[
−1 +

√
1 + 8 · 1000000000000

2
− 1

]
= 1414212.

Ïðè÷åì â íåå âîéäåò 1414213 âåðøèí.
Íàéäåì êîëè÷åñòâî ïðîñòûõ öåïåé äëèíû 1. Îíè îáðàçîâàíû èíöè-

äåíòíûìè âåðøèíàìè a è b (a > b), óäîâëåòâîðÿþùèìè óñëîâèþ:{
a + b = p2q

a− b = p
,

ãäå q > 1. Ò.å.

a =
p2q + p

2
, b =

p2q − p

2
.

Òàê êàê a ≤ 1000000000000, òî äëÿ êàæäîãî p

q ≤
[

logp(2 · 1000000000000− p)

2

]
.

Òîãäà îáùåå êîëè÷åñòâî "èçîëèðîâàííûõ"ðåáåð ðàâíî

∞∑
p=2

([
logp(2 · 1000000000000− p)

2

]
− 1

)
Θ

([
logp(2 · 1000000000000− p)

2

]
− 1

)
=

= 1384.

Çäåñü Θ - ôóíêöèÿ Õýâèñàéäà (÷òîáû íå âîçèòüñÿ ñ âåðõíèì ïðåäåëîì
ñóììèðîâàíèÿ). Âî âñå ýòè êîìïîíåíòû âîéäåò 2768 âåðøèí.
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Êîëè÷åñòâî èçîëèðîâàííûõ âåðøèí ðàâíî 1000000000000− 1414213−
2768 = 999998583019.

Èòîãî: êîëè÷åñòâî êîìïîíåíò ñâÿçíîññòè ðàâíî 999998583019+1384+
1 = 999998584404. Äèàìåòð íàèáîëüøåé êîìïîíåíòû ðàâåí 1414212.
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