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o Components: Resistance, capacitor, and
inductot.

o Interest variables: voltage »(7), current
i(?), el magnetic flux ¢(), and electrical
charge g(7).

o Relationships:

d
v = 400 i(6) = 940
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or j i(Ddt () = j v(6)dt

o Analysis of constitutive equations and
aspects of linearity and time-variance.
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“exists a long time after the switching”
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Nyquist plots
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Nyquist plots
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i(0=Q dt” CPE (Q’ OL) o = 1: Pure capacitance, C=Q.

o = -1: Inductance, L.=1/Q.
In the analysis of the electrical behavior of natural systems, it
is generally considered a fractional (or non-integer order)
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- Short time scales
I (oc + 1)

(¢/7)" . (¢/7) "sin(an)T (o)

~
~~

/'EHEH L AT(0) n

— Long time scales

x(2) ‘ 0
t

0=0.6 0=0.8 o=1
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+.. = exp{—wt)} Short time scales
F(OL+ 1)

(¢/7)" . (¢/7) "sin(an)T (o)

tY r(l-a) ) i _
/ a { ( j } = Communications in

Long time ScaleS Nonlinear Science and

Numerical Simulation

x(t) I 0
t E. Hernandez-Balaguera

(120.6 0=0.8 (le et al. Communications in

Nonlinear Science and numerical
Mittag-Leffler function “draws” a transition from KWW simulations 90 (2020) 105371
(“stretched exponential”; t*) to an inverse power-law function, t™.
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