Algorithm convergence
THEOREM 1. Given matrix H and vectors RV_D;, RV_C;, VC? and VD!, the
algorithm converges. The number of iteration depends on parameters o and 0.

PROOF. The convergence of the algorithm depends on Equation (6) and (7). Equation
(6) converges if and only if p(aH)<1 and Equation (7) converges if and only if
p(aH"= p(aH)<1 (H=H"). p(aH) is the spectral radius of matrix aH. Since h(i,j)=0,
and for each row i of the matrix H, either Zn:h(i, j)=1 or zn:h(i, 1) =0,p(H)=|[H|x.
It is easy to see that p(aH)= ap(H)<1 (0<a<l). =

Therefore, Equation (6) and (7) converge and so does the Algorithml1.

Furthermore, according to Equation (6) and (7),

VD! =aHVC 7 +(-a RV D, VC'=aHVD*+(1-a)RV_C,

VD" =aHVC? +(1-a)RV D, VC*=aH'VD!?+(1-a)RV _C,

And thus, we can get:
VD -VD™" =aH (VC™ -VC?)

_[(@H)[aHVC - (1-a)RV _D,-VD{] , if t mod 2=1
| (aH)[@HVD? -(1-a)RV _C,-VC{] ,  otherwise

VC! -VC™ = gHT (VDI —VD'2) = oH (VD' VD[ ?)

~ |(aH)[@HVC’-(1-a)RV _D,-VD?] ,  otherwise

Therefore,

) {(aH)t‘l[aHVD?—(l—a)RV_Ci ~VC°] , if t mod 2=1

|VD! —VD! | +|VC! —VC'? |

= (aH)?[aHVC? —(1-a)RV _ D, -VD?]|+|(aH) ™ [aHVD? —(1—-a)RV _C, —VC’]|
=(aH)" " (|[aHVC’ —(1-a)RV _D, -VD/]| +|[HVD; —(1-a)RV _C, -VC?]))
<a"*([aHVC? —(1-a)RV _D, -VD?]|+|[aHVD? —(1- )RV _C, —VC?]|) <o,

and

t>log(é/(|[aHVCY —(1-a)RV _D,—VD?]| +|[a@HVD! — (1-a)RV _C, -VC?1|))/ log &
Clearly, given matrix H and vectors RV_D;, RV_C;, VC? and VD!, the number of
iteration depends on parameters o and 0.



