Introduction

© Substituting the approximate Voltage in the functional

Zy e 2
F(r)=1] z[ddV j —oc(r) e

) 2 Ve=a,(z)V, +ar(z_)Vr
Fe(Ve)zl'f l[d(a,(Z)VZd—Zl—Oé,,(Z)K)) _wzc(al(z)z+ar(z)n)2 p
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® This can be written in matrix form as

b

1A—a)zCeB
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2
Fe(Ve):;JK i[d(az(Z)Vld—ZI-ar(Z)V;)J _a)zc(al(z)Vl-l-O(r(Z)Vr)z o
o Wherz—
“da da. “
; =J dj’ dzj dz:B =Jaia dz

* with indices i and j taking both values of 1 and r

¢ Also note that o +a =1
® Therefore J* :az(z)Vz +ar(Z)I/r
:(l—ar(z))Vl —|-05r(z)Vr

® Since o dar(z) |
a,(z)= = dz=hda
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® Hence,
1
_ d(l—a)dadadada
da dzda dz

jda dada a’a
Oda dz da dz

1
=4 =h ( ) (1 )h da=,
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® Similarly,
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4=,

5]
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° 1-D FEM example
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® For the above exarnple

® where

AN oY AN LY LY SN
|
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® Therefore

1A—a)zClB

1

0

P )=V | O

0
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® |n matrix form,

= (v) =[] [ T[], [ V).

= (r)=[r],[c][V]..
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® where
], = [M], [a][m], -erc[m] [B]M],
® since
_ .
Fr)- v | famocs| VST L ),
e and L e

F(r)=v 1LV,
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® Assuming

], = [M], []m], -erc[m] [B]M],

=€, ~LCl..

® where

1 _
Cl,, =M 1, [4][Mm],

Cl,.=ec[m], [8]M],
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® |t can be shown that _
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h

(C.mecm], [B]M], [B]=¢

® [t can be shown that

2 1
1 4 1
1 4 1
[Ci| :a)zhC
con? 6 1 4 1
1 2
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* Hence, F*(r*)=[V],[c],[V].,

® which is of the form

oF G, _
_ 1 G ¢, G,
o o o V
F(r)=|n 7, |
Cyvana Cyana Cyan ||V
- - CN,N—I CNN
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® Therefore,
2
F(V)=C ) +C 1Y,
_|_C21[/2[/1 + C122I/22 + C23I/21/3
+C321/31/2 + C33I/32 + C34I/31/4
xC. V.V

N-1,N° N-1" N

+C.. V.V, +C_ V:

N,N-1" N N-1 N,N N
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e FEM analysis of transmission lines

RL—>oo

z=0
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°* Vyisa prescribed node

* Differentiating w.r.t. V,,V,, ...,V ,, we have,

Cl 1 C12 i i
C21 C22 C23
T ¢y Gy Cas V)
OF _
0 { Vl ’ V2 » VN_l } CN_1, N-2 CN -1LN-1 VN—l
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* And equating it to zero, we have,
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e Solution of Poisson’s equation

vy =
E

° Deriving element governing equation

® We approximate the potential distribution and source terms by

linear combination of local interpolation polynomials o
3 3

I/e = Zl/eiai (x’y);love = Z'Oeiai (X,y)
=1 =1

* Values of p_, are known since p (x,y) is prescribed and V,; are to be
determined
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* Euler’s equation V(D + k> = g

® Functional is
(@)= ; j j DVch —k*®? +2CI)g}dS

P,
® Euler’s equation Vv V=-—"*
® Transfer all terms to RHS — 872 V—p,=0

® Therefore, functional is

F(Ve):;j[gVVez —2,0VeVe}dS
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