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1 Netlist object

line label dictionary.component nodes parameters

`1 out electronics.source (’#’, ’A’)
{

type voltage

`2 R1 electronics.resistor (’A’, ’B’)
{

R (’R1’, 1000.0)

`3 L1 electronics.inductor (’B’, ’C’)
{

L (’L1’, 0.05)

`4 C1 electronics.capacitor (’C’, ’#’)
{

C (’C1’, 2e-06)

2 Graph object

The system’s graph is made of 4 nodes and 4 egdes (see figure ??).

3 Port-Hamiltonian System (Core object)

The Port-Hamiltonian structure in PyPHS is
dx
dt
w
y
cy

 =


Mxx Mxw Mxy Mxcy

Mwx Mww Mwy Mwcy

Myx Myw Myy Mycy

Mcyx Mcyw Mcyy Mcycy

 ·

∇H(x)
z(w)
u
cu

 with

1https://pyphs.github.io/pyphs/
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Figure 1: System’s graph with the storage edges in blue, the dissipation edges in green,
and the ports edges in red.
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︸ ︷︷ ︸

M

=


Jxx Jxw Jxy Jxcy

−ᵀJxw Jww Jwy Jwcy

−ᵀJxy −ᵀJwy Jyy Jycy

−ᵀJxcy −ᵀJwcy −ᵀJycy Jcycy


︸ ︷︷ ︸

J

−


Rxx Rxw Rxy Rxcy

ᵀRxw Rww Rwy Rwcy
ᵀRxy

ᵀRwy Ryy Rycy
ᵀRxcy

ᵀRwcy
ᵀRycy Rcycy


︸ ︷︷ ︸

R

3.1 Dimensions

The system’s dimensions are given below. Notice that a 0 value in the dimensions of the
linear parts •l = • − •nl occurs if the system has not been split.

dim(l) = nl = 0

dim(nl) = nnl
= 3

dim(x) = nx = 2

dim(xl) = nxl
= 0
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dim(xnl) = nxnl
= 2

dim(w) = nw = 1

dim(wl) = nwl
= 0

dim(wnl) = nwnl
= 1

dim(y) = ny = 1

dim(p) = np = 0

dim(o) = no = 0

dim(cy) = ncy = 0

3.2 Constants

The system’s constant substition values are given below.

parameter value (SI)

R1 1000.0
L1 0.05
C1 2e-06

3.3 Internal variables

The system’s internal variables are given below.

• The state x : t 7→ x(t) ∈ R2 associated with the system’s energy storage:

x =

(
xL1
xC1

)
.

• The state increment dx : t 7→ dx(t) ∈ R2 that represents the numerical increment
during a single simulation time-step:

dx =

(
dxL1
dxC1

)
.

• The dissipation variable w : t 7→ w(t) ∈ R1 associated with the system’s energy
dissipation:

w =
(
wR1

)
.
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3.4 External variables

The controlled system’s variables are given below.:

• the input variable u : t 7→ u(t) ∈ R1 associated with the system’s energy supply
(sources):

u =
(
uout

)
.

• the parameters p : t 7→ p(t) ∈ R0 associated with variable system parameters:

p = Empty.

3.5 Output variables

The output (i.e. observed quantities) are:

• The output variable y : t 7→ y(t) ∈ R1 associated with the system’s energy supply
(sources):

y =
(
yout

)
.

yout = 1.0
L1
· xL1.

• The observer o : t 7→ o(t) ∈ R0 associated with functions of the above quantities:

o = Empty.

3.6 Connectors

The inputs and ouputs intended to be connected are given below.

• The connected inputs uc : t 7→ uc(t) ∈ R0

uc = Empty.

• The connected outputs yc : t 7→ yc(t) ∈ R0

yc = Empty.

3.7 Constitutive relations

3.7.1 Storage

The system’s storage function (Hamiltonian) is:
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H(x) = 0.5
L1
· x2L1 + 0.5

C1
· x2C1

The gradient of the system’s storage function is:

∇H(x) =

(
gxL1
gxC1

)
gxL1 = 1.0

L1
· xL1.

gxC1 = 1.0
C1
· xC1.

The Hessian matrix of the storage function is:

4H(x) =

( 1.0
L1

0

0 1.0
C1

)
The Hessian matrix of the linear part of the storage function is:

Q = Empty

3.7.2 Dissipation

The dissipation function is:

z(w) =
(
zR1

)
zR1 = R1 · wR1.

The jacobian matrix of the dissipation function is:

Jz(w) =
(
R1

)
The jacobian matrix of the linear part of the dissipation function is:

Zl = Empty

3.8 Structure

The interconnection matrices M = J−R are given below.

3.8.1 M structure

M =


0 −1.0 −1.0 −1.0

1.0 0 0 0
1.0 0 0 0
1.0 0 0 0


5



Mxx =

(
0 −1.0

1.0 0

)
Mxw =

(
−1.0

0

)
Mxy =

(
−1.0

0

)
Mxcy = Empty

Mwx =
(

1.0 0
)

Mww = Zeros

Mwy = Zeros

Mwcy = Empty

Myx =
(

1.0 0
)

Myw = Zeros

Myy = Zeros

Mycy = Empty

Mcyx = Empty

Mcyw = Empty

Mcyy = Empty

Mcycy = Empty

3.8.2 J structure

J =


0 −1.0 −1.0 −1.0

1.0 0 0 0
1.0 0 0 0
1.0 0 0 0


Jxx =

(
0 −1.0

1.0 0

)
Jxw =

(
−1.0

0

)
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Jxy =

(
−1.0

0

)
Jxcy = Empty

Jwx =
(

1.0 0
)

Jww = Zeros

Jwy = Zeros

Jwcy = Empty

Jyx =
(

1.0 0
)

Jyw = Zeros

Jyy = Zeros

Jycy = Empty

Jcyx = Empty

Jcyw = Empty

Jcyy = Empty

Jcycy = Empty

3.8.3 R structure

R = Zeros

Rxx = Zeros

Rxw = Zeros

Rxy = Zeros

Rxcy = Empty

Rwx = Zeros

Rww = Zeros

Rwy = Zeros

Rwcy = Empty

Ryx = Zeros

Ryw = Zeros
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Ryy = Zeros

Rycy = Empty

Rcyx = Empty

Rcyw = Empty

Rcyy = Empty

Rcycy = Empty
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