
N/W Structure A matrix (Given N node n/w B =
[
β ON−1×1

]T
) Condition I Condition II Conclusion

C

A

B

Output

Disturbance

a11(−1) 0 0
a21(+1) a22(−1) 0
a31(+1) a32(−1) a33(−1)

 (||S||0 : S := {a31, a21a32}) ≥ 1 a31a22 − a21a32 = 0 3

C

A

B

Output

Disturbance

a11(−1) 0 0
a21(−1) a22(−1) 0
a31(+1) a32(−1) a33(−1)

 (||S||0 := {a31, a21a32}) ≥ 1 a31a22 − a21a32 = 0 7

EB

C
D

A Output

Disturbance


a11(−1) a12(+1) 0 0 0
a21(+1) a22(−1) 0 0 0

0 0 a33(−1) 0 a35(−1)
0 0 a43(+1) a44(−1) 0
a51 0 0 a54(−1) a55(−1)

 (||S||0 := {a51}) 6= 0 a22 = 0, Re(spec(A)) < 0 7(Unstable)

EB

C
D

A Output

Disturbance


a11(−1) a12(−1) 0 0 0
a21(+1) a22(−1) 0 0 0

0 0 a33(−1) 0 a35(+1)
0 0 a43(+1) a44(−1) 0

a51(+1) 0 0 a54(−1) a55(−1)

 (||S||0 := {a51}) 6= 0 a22 = 0, Re(spec(A)) < 0 3

C

A

B

Output

Disturbance

a11(−1) a12(+1) 0
a21(−1) a22(−1) 0
a31(+1) 0 a33(−1)

 (||S||0 : S := {a31}) = 1 a22 = 0,Re(spec(A)) < 0 3

Table 1: Demonstration of the algorithm. ||.||0 : S→ R refers to the number of non-zero elements
in the set S.
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