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tr
od

uc
e

th
e

di
ag

on
al

m
at

ri
ce

s
Y

R
,
Y

C
an

d
Y

L
th

at
co

nt
ai

n
th

e
ad

m
it
ta

nc
es

of
th

e
re

si
st

iv
e,

ca
pa

ci
ti
ve

an
d

in
du

ct
iv

e
br

an
ch

es
,

re
sp

ec
ti
ve

ly
.

(B
ef

or
e,

Y
R

=
G

).

T
he

sy
st

em
ca

n
no

w
b
e

w
ri
tt

en
as

[
A

R
Y

R
A

T R
+

A
C
Y

C
A

T C
+

A
L
Y

L
A

T L
A

V

A
T V

0

]
[

e i V

]
=

[
−

A
II

E

]
.

(D
er

iv
at

io
n

in
N

O
T

E
S

on
b
oa

rd
).

T
ra

n
si
en

t
an

al
ys

is
by

M
N

A
N

ow
,
le

t
us

do
th

e
fu

ll
tr

an
si
en

t
an

al
ys

is
.

W
e

fi
nd

th
e

eq
ua

ti
on

s
(n

ot
es

on
b
oa

rd
):

A
C

d dt
(C

A
T C
e)

+
A

R
G
A

T R
e

+
A

L
i L

+
A

V
i V

=
−

A
II

L
d
i L dt

+
d
L dt
i L
−

A
T L
e

=
0

A
nd

,
as

b
ef

or
e

A
T V
e

=
E

w
he

re
G

,
C

an
d

L
ar

e
th

e
di

ag
on

al
m

at
ri
ce

s
w

it
h

co
nd

uc
ti
vi

ti
es

,
ca

pa
ci

ta
nc

es
an

d
se

lf
-i
nd

uc
ta

nc
es

.
A

ss
um

in
g

th
at

C
an

d
L

ar
e

co
ns

ta
nt

,
w
e

ge
t

 
A

C
C
A

T C
0

0
0

L
0

0
0

0

 
d dt

 
e i L i V

  +

 
A

R
G
A

T R
A

L
A

V

−
A

T L
0

0
A

T V
0

0

 

 
e i L i V

 
=

 
−

A
II

0 E

 
.


