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Two Dimensions
Consider the functions E, J,R, η and B defined by

E(x) =

[
1 0
0 1

]
, J(x) =

[
0 1
−1 0

]
, B(x) =

[
1
0

]
,

R(x) =

[
1
4(4∥x∥

2 + 1)2 0
0 0

]
, η(x) =

[
2 0
0 1

]
x

for all x ∈ R2, which together with the Hamiltonian

H(x) =
1

2
xT

[
2 0
0 1

]
x

form a port-Hamiltonian system. Taking x0 =

[
2
1

]
and xT =

[
1
1

]
for T = 10 and −50 ≤ u(t) ≤ 50 we got

This is consisent with the theory: For

f : R2 → R2, x 7→ R(x)1/2η(x) =

(
4∥x∥2 + 1 0

0 0

)
x =

[
4(x31 + x22x1) + x1

0

]
one has

M =

{[
x1
x2

]
∈ R2 | x1 = 0

}
.

Three Dimensions
Consider the functions E, J,R, η and B defined by

E(x) :=

1 0 0
0 0 1
0 0 0

 , J(x) :=

 0 1 0
−1 0 0
0 0 0

 , B(x) :=

12
0

 ,

R(x) :=

1
4(4x

2
1 + 4x22 + 1)2 0 0

0 0 0
0 0 0

 , η(x) :=

2x1x2
x3

 .

for all x ∈ R3, which together with the Hamiltonian

H(x) =
1

2
xT

2 0 0
0 1 0
0 0 1

x

form again a port-Hamiltonian system. Taking x0 =

 2
1
10

 and xT =

 1
2
20

 for T = 20 and

−200 ≤ u(t) ≤ 200 we got

This is consisent with the theory as one has

M =

{x1x2
x3

 ∈ R3 | x1 = 0

}
.
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