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Lagrange’s Interpolating Poly, or Approximating
the Derg S
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Derivatives of Lagrange’s I @ng Polynomial
Lagrange’s  interpolating  polynomial

differentiated to obtain approximations for
first and second derivatives of a functi
on known numerical values at thy
the function.

In our case the left, cej r‘! right values are
sufficient to d the first and second

ial Vin x direction at
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Similar expressions can be obtained for the y derivatives. — - Ve

Xe =X N — %)
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Quantities Computed&qghe Potential
Qv
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® The electric Mectors E=-W
A (oY

° The@e on a conductor (Gauss’s L&

69163 capacitance between con%@“s
® The characteristic imj ce, e@ dielectric
constant, phase \ .
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Electric Field Digtgidtion
After solving for the potential distribution, the electric, or can be calculated at every node

Exy) =W (xy) - L2

E(xY) = E R+,
U <x

L
Since we are, usﬂ uniform grld the potential can best be descrij ly arbitrary point using
Lagrange ials approximation
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Electric Field Vea S

2X— X — X, 2X—X_— X, 2X =X =X
E,(x,y)= c~ X | _ L~ Xp L
el M ey e ML ey e AL
Exy)oo DYV DV Ve¥ Ve
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Thusinterms&? tentlaIV(l j) and the coordinates XMI j)
using ég@ g definitions: ‘
Ve =

i) V1 =V Ve =V,

(@ = (ij-1) Ve =\ .11
X *X(I D)% =x(, j+1), Xg *X(I R X \x =x(i-1j)
=y(3), yr =y, j+D), y‘ =1, ‘ +lJ) yo=y(i-1j)

One can obtain the ets of the m«: field E,(x,y) and E (x,y) atany
arbitrary point (x, y) 1 the computational domain.
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Electric Field Componea% e Grid Points
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Computation of the Total QMn a Conductor
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Computation of The Total Crla{W)n a Conductor
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Computation of The Total Chay na Conductor
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Computation of The Total Cha@on a Conductor
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A Shielded Microstri &Q?Geometry
, V=100 06\) , Vp=100
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Parameters of a WQp Line

Capacitance ‘o Phase velocity

c ]
V=—= ,Gg=3x10
o Neee 08

permittivity
x<

p5 is the ! WitQe, =1
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Characterlstlc |

Z, o 3x10°, he capacnance with &, =
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Assignment

For the shown cross-section of a shielded microstrip transmi
line that extends along the z axis. Assuming that th
variation along the z direction, calculate the followil
of the microstrip line using the FD techni
difference approximation, matrix mversnon E

c) total charge on the strip for

b) strip capacitance
e) strip characteristi

) strip effective pers

g) strip phase )

SOfI’:hlef pt;te;tial using the FDf tehchnique must b 5,b = 55, Sw=15 ¢-12
over one half of the cross-section of the geometr N
. al f the strip =(
Matlab functions to generate the complete potential Jgpess of the strip =0.05
for the complete cross-section before computmg nsions are in cm.
charge, etc.

Bonus poit: ‘!0
1- compute and sketch the charge un on m $

of the strip.

2- use Lagrange’s mlerp n !or the evaluation of the
derivatives of the potential in the integrant part of Gauss’s law.
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