
Ïðèìåð âûïîëíåíèÿ èíäèâèäóàëüíîãî çàäàíèÿ �3

Ïóñòü F7 � ïîëå, Ω � (3, 2)-ñõåìà Øàìèðà, P = {1, 2, 3, 4, 5}, n = 5, t = 2.
Òðåáóåòñÿ òðåì ó÷àñòíèêàì çàùèùåííûì îáðàçîì âû÷èñëèòü çíà÷åíèå ôóíêöèè
f(x1, x2, x3, x4, x5) = x1 + x2 · x3. Ñåêðåòû ó÷àñòíèêîâ ïîêàçàíû â òàáëèöå 1.

Òàáëèöà 1: Ñåêðåòû ó÷àñòíèêîâ ïåðåä âûïîëíåíåì ïðîòîêîëà

Ñåêðåòû ó÷àñòíèêîâ

s1 s2 s3
1 5 2

1 Ôàçà ðàñïðåäåëåíèÿ äîëåé

Â ñîîòâåòñòâèè ñ ïðîòîêîëîì Øàìèðà, ó÷àñòíèê i íåçàâèñèìî îò äðóãèõ ó÷àñòíè-
êîâ âûáèðàåò ïîëèíîì bi(z) ñòåïåíè íå âûøå t− 1, òàê, ÷òîáû ñâîáîäíûé êîýôôè-
öèåíò ðàâíÿëñÿ çíà÷åíèþ åãî ñåêðåòà. Âûáðàííûå ïîëèíîìû óêàçàíû â òàáëèöå
2.

Òàáëèöà 2: Ïîëèíîìû bi(z) ó÷àñòíèêîâ, deg(bi(z)) 6 t− 1 = 1

Ïîëèíîìû ó÷àñòíèêîâ

b1(z) b2(z) b3(z)
1 + z 5 + 2z 2 + 6z

Êàæäûé ó÷àñòíèê âûïîëíÿå ïðîòîêîë ðàñïðåäåëåíèÿ ñâîåãî ñåêðòà ñ ïîìîùüþ
ñõåìû Øàìèðà è ïåðåäàåò ïîëó÷åííûå äîëè ñîîòâåòñòâóþùèì ó÷àñòíèêàì ïî çà-
ùèùåííûì êàíàëàì (ñì. òàáëèöó 3).

Òàáëèöà 3: Ðàñïðåäåëåíèå äîëåé ñåêðåòîâ si ñðåäè ó÷àñòíèêîâ

Äîëÿ i-îãî ó÷àñòíèêà

i = 1 i = 2 i = 3 i = 4 i = 5

Ñåêðåòû

s1 = 1 b1(1) = 2 b1(2) = 3 b1(3) = 4 b1(4) = 5 b1(5) = 6
s2 = 5 b2(1) = 0 b2(2) = 2 b2(3) = 4 b2(4) = 6 b2(5) = 1
s3 = 2 b3(1) = 1 b3(2) = 0 b3(3) = 6 b3(4) = 5 b3(5) = 4

2 Ôàçà àðèôìåòè÷åñêèõ âû÷èñëåíèé

1. Âû÷èñëåíèå s2 · s3.

• Êàæäûé èç ó÷àñòíèêîâ äîëæåí ïåðåìíîæèòü äîëè, ñîîòâåòñòâóþùèå âòî-
ðîìó è òðåòüåìó ñåêðåòó. Ðåçóëüòàò ïîêàçàí íèæå â òàáëèöå 4.
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Òàáëèöà 4: Äîëè ó÷àñòíèêîâ, âû÷èñëåííûå ïî ïîëèíîìó h(z) = b2(z) · b3(z)

Äîëè ó÷àñòíèêîâ

h(1) h(2) h(3) h(4) h(5)
b2(1) · b3(1) = 0 b2(2) · b3(2) = 0 b2(3) · b3(3) = 3 b2(4) · b3(4) = 2 b2(5) · b3(5) = 4

• Êàæäûé èç ó÷àñòíèêîâ, ñíîâà èñïîëüçóÿ ñõåìó Øàìèðà, ðàñïðåäåëÿåò
ñâîè çíà÷åíèÿ h(i) ñðåäè îñòàëüíûõ ó÷àñòíèêîâ.

Òàáëèöà 5: Ïîëèíîìû fi(z) ó÷àñòíèêîâ, deg(fi(z)) 6 t− 1 = 1

Ïîëèíîìû ó÷àñòíèêîâ

f1(z) f2(z) f3(z) f4(z) f5(z)
2z z 3 2 + 4z 4

Òàáëèöà 6: Ðàñïðåäåëåíèå äîëåé ñåêðåòîâ h(i) ñðåäè ó÷àñòíèêîâ

Äîëÿ i-îãî ó÷àñòíèêà

i = 1 i = 2 i = 3 i = 4 i = 5

Ñåêðåòû

h(1) = 0 f1(1) = 2 f1(2) = 4 f1(3) = 6 f1(4) = 1 f1(5) = 3
h(2) = 0 f2(1) = 1 f2(2) = 2 f2(3) = 3 f2(4) = 4 f2(5) = 5
h(3) = 3 f3(1) = 3 f3(2) = 3 f3(3) = 3 f3(4) = 3 f3(5) = 3
h(4) = 2 f4(1) = 6 f4(2) = 3 f4(3) = 0 f4(4) = 4 f4(5) = 1
h(5) = 4 f5(1) = 4 f5(2) = 4 f5(3) = 4 f5(4) = 4 f5(5) = 4

• Âñå ó÷àñòíèêè íàõîäÿò âåêòîð ðåêîíñòðóêöèè r = (r1, ..., r5) äëÿ êîàëèöèè
P = {1, ..., 5}:

ri =
∏

j∈{1,...,5}\{i}

j

j − i
.

Ïîëó÷àåì
r = (5, 4, 3, 2, 1).

• Ó÷àñòíèê i âû÷èñëÿåò (â ïîëå) íàñòîÿùèå äîëè, ñîîòâåòñòâóþùèå ïðîèç-
âåäåíèþ s2 · s3,

vi =
5∑

l=1

rlfl(i).

Ïîëó÷àåì:
v1 = 2 · 5 + 1 · 4 + 3 · 3 + 6 · 2 + 4 · 1 = 4,

v2 = 4 · 5 + 2 · 4 + 3 · 3 + 3 · 2 + 4 · 1 = 5,

v3 = 6 · 5 + 3 · 4 + 3 · 3 + 0 · 2 + 4 · 1 = 6,

v4 = 1 · 5 + 4 · 4 + 3 · 3 + 4 · 2 + 4 · 1 = 0,

v5 = 3 · 5 + 5 · 4 + 3 · 3 + 1 · 2 + 4 · 1 = 1.
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• Òàêèì îáðàçîì, ïîëó÷àåì ðàñïðåäåëåíèå äîëåé ñåêðåòà s2 ·s3 ñðåäè ó÷àñò-
íèêîâ (ñì. òàáëèöó íèæå)

Òàáëèöà 7: Ðàñïðåäåëåíèå äîëåé ñåêðåòà s2 · s3 ñðåäè ó÷àñòíèêîâ

Äîëÿ i-îãî ó÷àñòíèêà

i = 1 i = 2 i = 3 i = 4 i = 5
Ñåêðåò s2 · s3 v1 = 4 v2 = 5 v3 = 6 v4 = 0 v5 = 1

2. Âû÷èñëåíèå s1 + s2 · s3.

• Êàæäûé ó÷àñòíèê i âû÷èñëÿåò b1(i) + vi. Ðåçóëüòàò ñì. â òàáëèöå

Òàáëèöà 8: Ðàñïðåäåëåíèå äîëåé ñåêðåòà s1 + s2 · s3 ñðåäè ó÷àñòíèêîâ

Äîëÿ i-îãî ó÷àñòíèêà

i = 1 i = 2 i = 3 i = 4 i = 5
Ñåêðåò s1 + s2 · s3 b1(1) + v1 = 6 b1(2) + v2 = 1 b1(3) + v3 = 3 b1(4) + v4 = 5 b1(5) + v5 = 0

3 Ôàçà âîññòàíîâëåíèÿ âûõîäíûõ çíà÷åíèé

Êàæäûé ó÷àñòíèê i ïî çàùèùåííûì êàíàëàì ïåðåäàåò çíà÷åíèå wi = b1(i) + vi
äðóãèì ó÷àñòíêàì. Â èòîãå êàæäûé áóäåò èìåòü íàáîð w1,...,w5. Èñïîëüçóÿ âåêòîð
ðåêîìáèíàöèè r êàæäûé âû÷èñëÿåò (â ïîëå)

5∑
l=1

rlwl = 6 · 5 + 1 · 4 + 3 · 3 + 5 · 2 + 1 · 0 = 4 = s1 + s2 · s3 = 1 + 5 · 2.
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