
Algorithm convergence  

THEOREM 1. Given matrix H and vectors RV_Di, RV_Ci, 
0
iVC  and 0

iVD , the 

algorithm converges. The number of iteration depends on parameters α and ∂. 

PROOF. The convergence of the algorithm depends on Equation (6) and (7). Equation 

(6) converges if and only if ρ(αH)<1 and Equation (7) converges if and only if 

ρ(αH
T
)= ρ(αH)<1 (H=H

T
). ρ(αH) is the spectral radius of matrix αH. Since h(i,j)≥0, 

and for each row i of the matrix H, either 
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It is easy to see that ρ(αH)= αρ(H)<1 (0<α<1). 

Therefore, Equation (6) and (7) converge and so does the Algorithm1. 

Furthermore, according to Equation (6) and (7), 
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And thus, we can get: 
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Therefore, 
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Clearly, given matrix H and vectors RV_Di, RV_Ci, 
0
iVC  and 

0
iVD , the number of 

iteration depends on parameters α and ∂. 


