
Numerical results; Eqns. 3 are solved by the over-relaxation 
method [3]. Then the time-stepping for the FDTD method is 
accomplished in the (11-plane, and centred-difference expressions 
are used for both the space and time derivatives in eqns. 7 to 
attain second-order accuracy in the space and time increments. 
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Fig. 2 Comparison of our results with modal expansion results [5] 

Inset: magnitude of surface current for TM case 

~~ ~ [ 5 ]  
0 this Letter 

As an example, we treated the case of an infinitely long circular 
conducting cylinder subject to  a TM-polarised sinusoidal wave 
illumination at normal incidence (illustrated in Fig. 2). The radia- 
tion boundary is a coaxial cylinder, and Bayliss-Turkel first-order 
RBC [4] was used. The results (shown in Fig. 2)  are in good agree- 
ment with model expansion results. Our largest space increment 

is WIO, and the RBC is lowest-order accurate, bringing some 
errors. If we use higher mesh density and higher-order RBC, the 
results improve. 

Conclusion; Our method has been proved effectively. Although 
only the two-dimensional case is presented in this Letter, there are 
no fundamental problems in extending it to the three-dimensional 
case. 
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Comment 

Multistage secret sharing based on one-way 
function 

L. Ham 

Indexing term: Cryptography 

Introduction: He and Dawson recently proposed a multistage (f, n)  
secret sharing (MSS) scheme [I] to share multiple secrets based on 
any one-way function. The public shift technique is used to imple- 
ment MSS. For k secrets shared among n participants, each partic- 
ipant has to keep only one secret; hut there are a total of kn public 
values. In this Letter, the author shows an alternative implementa- 
tion which requires the same number of secrets for each partici- 
pant to keep; but there are only a total of k(n - t )  public values. 
This implementation becomes very attractive, especially when the 
threshold value t is very close to the number of participants n. 

New scheme: Let f:Z, + Z,, he any one-way function. p (x)  
denotes j successive applications o f f t o  x, i.e.fD(x) = x andfi(x) = 
flfi-’(x)). A trust dealer randomly selects n distinct integers, x, E 

[n - t i l ,  p -  I], for i = 1, 2, ..., n, as participants’ public informa- 
tion and n random integers, y ,  E [ I ,  pl], for i = l ,  2, ..., n, (i.e. y ,  
not necessarily distinct) as participants’ secret values. The dealer 
will do the following: 

(i) For j = 0, I .  _.., k -  1, repeat the following steps: 

(a) Computefib,), for i = 1, 2, ..., n. 

(h) Reconstruct an (n-l)th degree Lagrange interpolation poly- 
nomial [2] h,{x) which passes through the co-ordinates (x,, &,)), 
for i = I ,  2, ..., n and h,(O) = s, is the j t h  stage secret to be shared 
among participants. 

(c) Compute (n - t )  public values as h,(m), for m = I ,  2, . . ., n - t .  

(ii) Deliver y, to each participant and publish all public values. 

The secrets should be reconstructed in the following order: s X - , ,  
sp-2 ,..., s , ,  so, When trying to reconstruct the secret s,, each 
involved participant should submit his secret share fib,). With the 
knowledge of f secret shares and ( n - t )  additional public shares, 
h,(m), for m = I ,  2, ..., n - t ,  a unique Lagrange interpolation poly- 
nomial h,(x) can be determined and the secret hAO) = si can he 
obtained. 

Complexity: For k secrets shared among n participants, each par- 
ticipant has to keep only one secret; hut there are only a total of 
k(n - t )  public values. Our implementation becomes very attractive, 
especially when the threshold value t is very close to the number 
of participants n.  For example, for multistage (n.  n )  secret sharing 
there is no public value. 
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