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• The per-unit-length inductance matrix, L, contains the individual per-unit-length self-inductances, 𝑙𝑖𝑖,
of the circuits and the per-unit-length mutual inductance between the circuits, 𝑙𝑖 𝑗 , as

L =

⎡⎢⎢⎢⎢⎢⎢⎢⎣
𝑙11 𝑙12 · · · 𝑙1𝑛
𝑙21 𝑙22 · · · 𝑙2𝑛
...

...
. . .

...

𝑙𝑛1 𝑙𝑛2 · · · 𝑙𝑛𝑛

⎤⎥⎥⎥⎥⎥⎥⎥⎦
. (1)

• Similarly, we define the per-unit-length resistance matrix as

R =

⎡⎢⎢⎢⎢⎢⎢⎢⎣
(𝑟1 + 𝑟0) 𝑟0 · · · 𝑟0

𝑟0 (𝑟2 + 𝑟0) · · · 𝑟0
...

...
. . .

...

𝑟0 𝑟0 · · · (𝑟𝑛 + 𝑟0)

⎤⎥⎥⎥⎥⎥⎥⎥⎦
. (2)

where V and I are defined by (2.11).

• The per-unit-length conductance matrix, G, represents the conduction current flowing between the
conductors in the transverse plane as

G =

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

𝑛∑︁
𝑘=1

𝑔1𝑘 −𝑔12 · · · −𝑔1𝑛

−𝑔21

𝑛∑︁
𝑘=1

𝑔2𝑘 · · · −𝑔2𝑛

...
...

. . .
...

−𝑔𝑛1 −𝑔𝑛2 · · ·
𝑛∑︁

𝑘=1
𝑔𝑛𝑘

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦
. (3)

• The per-unit-length capacitance matrix, C, represents the displacement current flowing between the
conductors in the transverse plane as

C =

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

𝑛∑︁
𝑘=1

𝑐1𝑘 −𝑐12 · · · −𝑐1𝑛

−𝑐21

𝑛∑︁
𝑘=1

𝑐2𝑘 · · · −𝑐2𝑛

...
...

. . .
...

−𝑐𝑛1 −𝑐𝑛2 · · ·
𝑛∑︁

𝑘=1
𝑐𝑛𝑘

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦
. (4)
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