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1 Netlist object

line 1label dictionary.component nodes parameters

2 out electronics.source C#’, ’A’) { type voltage

12 R1 electronics.resistor (A, °B?) { R (°R1’, 1000.0)
/s L1 electronics.inductor (’B’, °C?) { L (L1’, 0.05)
N 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 77).

3 Port-Hamiltonian System (Core object)

The Port-Hamiltonian structure in PyPHS is

dx Mix Myxw Myxy Miyey VH(x)

w _ Muwx Muyw Myy Mycy ' z(w) with
Yy Myx Myw My, Myey u

cy Meyx Meyw Meyy Meyey cu
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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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3.1 Dimensions

The system’s dimensions are given below. Notice that a 0 value in the dimensions of the
linear parts e = @ — o) occurs if the system has not been split.

dim(l) =m =0
dim(ny) = nn, =3
dim(x) = nx =2
dim(x)) = g = 0



dim(xp1) = nx,,; = 2
dim(w) = nyw =1
dim(wy) = nw, =0
dim(wpn1) = nw,, =1
dim(y) =ny =1
dim(p) = np =0
dim(o) = no =0
im(

3.2 Constants

The system’s constant substition values are given below.

parameter value (SI)

R 1000.0
Ly 0.05
Ch 2¢e-06

3.3 Internal variables

The system’s internal variables are given below.

e The state x : t — x(t) € R? associated with the system’s energy storage:

TL1
X = .
Tc1

e The state increment dy : t — dx(t) € R? that represents the numerical increment
during a single simulation time-step:

dx11 )
dx = * .
x ( dxc1
e The dissipation variable w : t — w(t) € R! associated with the system’s energy

dissipation:

w = (wn1 ).



3.4 External variables

The controlled system’s variables are given below.:

e the input variable u : t — u(t) € R! associated with the system’s energy supply
(sources):

u = ( Uout )
e the parameters p : t — p(t) € R? associated with variable system parameters:

p = Empty.

3.5 Output variables

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

e The output variable y :t + y(t) € R! associated with the system’s energy supply
(sources):

y = ( Yout )
Yout = % *TL1-
e The observer o : t — o(t) € R? associated with functions of the above quantities:

o = Empty.

3.6 Connectors

The inputs and ouputs intended to be connected are given below.
e The connected inputs u. : t — u.(t) € RY
u. = Empty.
e The connected outputs y. : t +— y.(t) € R®

Yy = Empty.

3.7 Constitutive relations
3.7.1 Storage

The system’s storage function (Hamiltonian) is:



_ 0.5 2 0.5 2
H(x) = 77 -ai) + & - 26

The gradient of the system’s storage function is:

VH(x) = ( IxLL )

gxC1

1.
9x11 = T, " TL1-

o =

gxC1 = 10*1 “XC1-

The Hessian matrix of the storage function is:
20

AH(x) = ( b >
0«

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 = Ri - wra.

The jacobian matrix of the dissipation function is:

Ta(w)=( Ry )

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

Zy) = Empty

3.8 Structure

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

3.8.1 M structure

oo ok



~1.0
Myy ={
Mycy = Empty
Myx = (1.0 0)

Mycy = Empty

My, = (1.0 0)
My = Zeros
M,y = Zeros

Mycy = Empty
Mcyx = Empty
Mcyw = Empty
Mcyy = Empty
Mecycy = Empty

3.8.2 J structure

1
1.0 O
1.0 O
1.0 0

0 -1.0
1= (10 o)
-1.0

o= (57)



ww = Zeros
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cyx — Empty
cyw = Empty

cyy — Empty
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cycy — Empty

3.8.3 R structure

R = Zeros

Ryx = Zeros
Ryxw = Zeros
Ry = Zeros
Rycy = Empty
Rywx = Zeros
Rww = Zeros
Rwy = Zeros
Rwey = Empty
Ryx = Zeros

Ryw = Zeros



Ryy = Zeros
Rycy = Empty
Rcyx = Empty
Rcyw = Empty
Rcyy = Empty
Rcycy = Empty



