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Element Constitutive Relations

Element 1: Resistor

Described by Ohm'sLaw : V,=41i,
Element 2. Resistor

Described by Ohm’'sLaw : V,=31i,
Element 3. Voltage source

Described by V;=6
Element 4. Current source

Described by 1,=2

Rearranging these eguations so that circuit
variables appear on the left-hand side, we obtain

Observe we vi+4i; =
have 9Pta' ned Element | v.*3l, =Q
4 additional - y

independent quations A =6
equations. 4 =2

Equations obtained from the element constitutive
relations are guaranteed to be independent
because different elements involved different
circuit variables.



Element Constitutive Relations

Element 1: Linear Inductor

| di,

Described by v, = L, at
Element 2:  Nonlinear Resistor "

Described by i = Io(e%T —1)
Element 3. Voltage source

Described by V;=6
Element 4. Current source

Described by 1,=2

Rearranging these eguations so that circuit
variables appear on the left-hand side, we obtain

Observe we di,

_ v, - L —=0
have obtained dt

o Element | v

4 additional _ I, — Io(e g —1):0
. Equations
Independent V, =6
eguations. i, =2

Equations obtained from the element constitutive
relations are guaranteed to be independent
because different elements involved different
circuit variables.



Element Constitutive Relations

Element 1. Capacitor
Described by I, =C, —
Element 2:  Nonlinear Resistor "
Described by =1, (e” —1)
Element 3. Voltage source
Described by V;=6
Element 4. Current source
Described by 1,=2

Rearranging these eguations so that circuit
variables appear on the left-hand side, we obtain

Observe we . dv,

_ ,-C,—=0
have obtained dt

o Element | v

4 additional _ i, — Io(e g —1):0
. Equations
Independent V, =6
eguations. i, =2

Equations obtained from the element constitutive
relations are guaranteed to be independent
because different elements involved different
circuit variables.



Element Constitutive Relations

Element 1. Inductor
Described by

Element 2. Capacitor
Described by

Element 3. Voltage source
Described by

Element 4: Current source
Described by

V1 — |_ d_l
dt

- dv,

2 2"t

V, = 6 Sin wt

., = 2 coswt

Rearranging these eguations so that circuit
variables appear on the left-hand side, we obtain

Observe we
have obtained
4 additional
Independent
equations.

Element
Equations

v+Ld—I:O

dt
dv, =0
dt
V, = 6 Sin wt
I, = 2 coswt

2

Equations obtained from the element constitutive
relations are guaranteed to be independent
because different elements involved different

circult variables.




We can aways recast any system of linear

constitutive equations into the following standard

matrix form - 7
Vi
Vv,
-1 0 0 0{4 0 0 O]lv,| [0
0—1000300v4_0
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source
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