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Preparation | edit]
Suppose that our secret is 1234 (S = 1234).

We wish to divide the secret into 6 parts (n = 6), where any subset of 3 parts (k = 3) is sufficient to reconstruct
the secret. At random we obtain k — 1 numbers: 166 and 94.

(ap = 1234;a; = 166;a9 = 94), where a is secret
Our polynomial to produce secret shares (points) is therefore:
f(x) = 1234 + 1662 + 942
We construct six points D, 1 = («, f(«)) from the polynomial:
Dy = (1,1494); D; = (2,1942); D, = (3,2578); D3 = (4,3402); Dy = (5,4414); D; = (6,5614)

We give each participant a different single point (both 2 and f(x)). Because we use D, 1 instead of D, the points
start from (1, f(1)) and not (0, £(0)). This is necessary because f(0) is the secret.




Reconstruction | edit |
In order to reconstruct the secret any 3 points will be enough.
Consider (zo,yo0) = (2,1942) ; (z1,y1) = (4,3402) ; (z2,y2) = (5,4414).

We will compute Lagrange basis polynomials:

T—F] T—=T z—4 =56 1 , 3 10
l = . = ; = —p4 — — —
()(LB) g — L1 Xy — T2 2—4 2-5 6m 2$+ 3

T — X T — T9 r—2 x—5 1, 7
,e — - — . —_ —— — _5
1(37) 1 — Iy L1 — T9 4 —2 4—-5 233 T 250
2—4y B—8 r—2 -4 1 , 8
E —" . sr—T . — — _2 —
2(:8) o — Lo Lo — 1 5—2 b—4 3:1: $+3

Therefore
2
fle) = y;-t(x)
=0

= yolo(x) + 111 () + y2la2 ()

B 1, 3 10 1, 7 1, 8
—1942(6::: 23:—|— 3)+3402( 2a: —|—2:r: 5)—|—4414(3a: 29:—|—3)
= 1234 + 166z + 942>

Recall that the secret is the free coefficient, which means that S = 1234, and we are done.
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