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Why Sylvester Equation?

A Link users from different social networks

A Protein function prediction
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What is Sylvester Equation: an example on plain graph

G1 G2 o 0.040 | 0.047
Prior knowledge of
cross-network link: A o e e
e 0.040 | 0.047
~e - o 0.027 | 0.040 | 0.040
Adjacency matrix:

X A Solution matrix X of the
0[0|0 |0 Sylvester equation:
0|0 |0]oO A TA
o. 0 (0|0 (A and ‘A are normalized)

0|0 |0

A Sylvester equation ] A NA  "Agives the cross-network node similarity matrix r;
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What is Sylvester Equation: an example on attributed graph

Gl G2 M
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‘A gives the cross-network node similarity matrix 1);
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Formal Definition of Sylvester Equation (Plain Graph)

AGiven: G1 G2
ATwo graphs "O and "O (the adjacency matrices are ‘A and ‘A ); A A
AThe preference matrix A

~

AFind: the solution fj of Sylvester equation; |1 A AA A

or 0 of its equivalent linear system: (¢ n)o H -
AMathematical details: g ol
. - _ . - . (4 ) -0.027 0.040
AAN 1 TA TAA T’AN'{ TA TAA 7; Solution matrix X

A’A and A are the diagonal degree matrices of A and A , T | 0;
A A § "A (both are normalized), 0 = vec(n), "H= vec(A).
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Formal Definition of Sylvester Equation (Attributed Graph)

AGiven: b () pifnode Gl G2
.. whas node attribute [ |

ATwographs™O o6 h) ,O0 o h ; QoM it is zero.

VN P N

AThe preference matrix A

A : . 7 . 5 " “ 5 = 5 .
AFind: the solution 1] of Sylvester equation: i~ AR A i 2
or 0 of its equivalent linear system: .
5 oA s A ) o H

AMathematical details:

ZA N 1 T A ¥ B E” ¥ A N 1 N A "HF ;

Solution matrix X

ZA s the adjacency matrix 0 f i | Wy attrieute dand j. N 0 0
Z&: the number of node attributes, 0 = vec(n), "H= vec(A). 0jojojo
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