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Split secret A to obtain
fragments al and a2, where
al+a2=A

Bob: Secret B

l

Split secret B to obtain
fragments b1 and b2, where
bl+b2=B

al+bl=cl

l

a2+b2=c2

cl+c2=C=A+B
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Third party

Generate random numbers ul, u2, vl, v2, pl, and
p2, where ul+u2=U, v1+v2=V, pl+p2=P, and

UxV=P
ul, v1, and pl u2, v2, and p2
Alice: Secret A Bob: Secret B
Split secret A to obtain a2 ; Split secret B to obtain
fragments al and a2, where bl fragments b1 and b2, where
al+a2=A Il bl+b2=B
dl and el
dl=al—ul ™ d2=a2—u2
el=bl-vl d2 and ¢2 e2=b2-v2
z1=pl+Exul+Dxv1+DxE 72=p2+Exu2+Dxv2
z1+z22=7=AxB
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Recover the target data
based on the fragments of
the target data

Encode private data to a coefficient of a first
polynomial function

!

Obtain a plurality of function values of the first
polynomial function as a plurality of fragments
obtained after the private data is split
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Obtain fragments of a plurality of pieces of \f S21
private data

'

Compute the fragments of the plurality of 3
pieces of private data by using a secret sharing J
algorithm to obtain fragments of target data
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S31
Obtain a plurality of fragments of target data \I

l

Compute a coefficient of a second polynomial function by using
the plurality of fragments of the target data as a plurality of \f S33
function values of the second polynomial function and based on the
plurality of function values of the second polynomial function

l

Recover the target data based on the coefficient of the second \I S35
polynomial function
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Encoding unit 41

Acquisition unit 43
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