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(3) =z~
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PR GlheA B BERCRPF A2 PP Y g ERY A

SR R E R
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SBCE.dF =—iﬂs Bedl’ (4.2-1)

dt
o Fedl = <[], Buds + ], s (42:2)
<J':j>s Deds = || jv padv (4.2-3)
g Beds =0 (4.2-4)

Hv¢ B igid £ % A& (Magnetic Flux Density » T)~H % 233 & ( Magnetic
Field » A/m)~D % % i % & (Electric Displacement Field » C/m?)~ E % ¢ 3%
A (Electric Field > Vim)~J % A d £ =% & (Free Current Density > A/m?) ~ p
“pd ¢ %A (Free Electric Charge Density » C/m?® ) » & 3% 4.2-1~4.2-2 % ¢
1S i BT 5 (OpenSurface) T 3B A C 175 F o, 258 4.2-3-42-4 %
P enS R A3 F T e (Closed Surface) ad #8f V & Bl o 0t T B~ 255§
BN P R A S B FE A Fr R A

HY B-H-D~E~JeBf 2%

B=uH+B, (4.2-5)
D =¢E+D, (4.2-6)
J=cE+7J° (4.2-7)
a5vd s oy G e % (Magnetic Conductivity » HIm) » ¢ 5 4 & ik

(Permittivity » F/m)» ¢ % # % % (Conductivity » S/m)»> B, 4 flésid £ (T)>
Des T mA (C/m*)» J® 5 4mad chiing & (Am?)-

vxE+B 0 (4.2-8)
ot

vxh-P_j (4.2-9)
ot

Vo[_j = p (4.2'10)

VeB=0 (4.2-11)

vej=_%° (4.2-12)
ot
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FRAGEER L LA H TR ATER c AR S AR
B%fr‘ua‘;q Tl G R T RFE - REE VR IRE TS ER
=% i HEag R i (Specified Boundary Condition) ; @ & i 7 if i

(Unknown Equipotential Boundary Condition) 4 ch# £ 3~ £/~ & =3 #iE &
SEE AT W LR R AT AR
ERRHF A AAER e BB T T P A iE R

fs(B, —B,) =0 (4.3-1)
fe(H, - H,) =K, (4.3-2)
A+(D, - D,) = p, (4.3-3)
Ax(E,—E)=0 (4.3-4)

-

P ASAHT o2 BBt ied KEstmBi psodi

%R

44 # T H L pe> 423% (Governing:Equations)
BOERSLBERE SN S ) St L R T N 42-8 %

<

AR R

VxE=0 (4.4-1)
d 43458102 UxVg=0@m: EV i d e s

E=-V¢ (4.4-2)
d 258 4.2-642-10 2 44-2+ 4 ¢

Ve(Vg)=—p (4.4-3)

THBAEDAANT Glice 2% E (Tensor) 2555 » 238 4.2-6 T 2 §

WHBREY MCE L

DX gxx Xy gxz EX
D, |=|ex &y €| E (4.4-4)
DZ Ex gzy €x Ez
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FHAL L &2 5 (Isotropic) B 2% 4.4-4 ¢ 4 Gzt A RIS E F

B
DX gXX O 0 EX
Dy =0 Eyy 0 Ey
D 0 0 ¢,|lE

PIETH=z e & AL e 258 5 ¢

d,. 09 o¢ ¢
&(5& ( ) Z(

Az XY s d AN Z i e BR R &L T

1 '_;FI]!'L: k’“'/"}g"m,\]ﬁo"5 ﬁi'\‘;—; .

o, 0 0. 0
(&, ax)+ay( aﬁ
R EE T SIERS

Vo= ¢a +——¢a +—¢a
or r oo oz

V.D :lﬁ(rDr)Jrl%Jr oD
ror r 06 0z

Z

Hea ~a,~a ru9iarvdszr waice

K442, wmE =90 g 2106

v

R &

o

0z

(4.4-5)

(4.4-6)

M ZghD e L e R HT

(4.4-7)

(4.4-8)

(4.4-9)

BN 44-8 %

(4.4-10)

(4.4-11)

"o YToree T
mREETH BRGNS
Drr 8rr gre grz Er
Do |=| €or €00 0. || Eo
Dzz gzr 829 gzz Ez
EHALL %= 5 4 (Isotropic) > B 258 4.4-10 ¥ 4 § tadiconZi i & s %
D, & 0 O E
Dy |= €oo E,
D,, 0 0 ¢&,]|E
BRI AR fe o A2 5
10 op, 0 o
——(rg, =) +—(&,—) =—
r&r( r6r) 62(282) r
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45§ 3t A% S AR
BOH LR RS SR B o RREFFTE A RP G LA

22 UWNMRBASleZ AR A0 Te P iE- BTV RS

a
g=a+bx+cy=[1 x y]/b (4.5-1)
c
X I (Xi,yi)
1 (X5.y3)
0 K (Xk,Y)

v

B 4511 12xF 2

I

A F ez BB VKX E oy g, 23 451 T @

a a; & 1)

1
¢:Z[1 x y]lb b ‘b (4.5-2)

G C; G ®,

%Y
g o a=11 %Y, Rz AR F DG T ET AT S
1% ¥
[KKg}={F} (4.5-2)
#e
1
K :E(exbibj +£,CC)) (4.5-3)
F :%A (4.5-4)

Bo e ey b AR E Y LB AFRNT g T T 25 442

FETHRAE

E-vg--25 -%ay

4.5-6
= (4.5-6)

G2 RA52F 23 AN 456 T ETHBR E hxfoy > vind £
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__9¢__ 1 ]
E, - o (0 +0,6, +0.g) (45-7)

X
E,=- gj @¢+c¢+q@) (4.5-8)

4.6 COMSOL i * i 4z

'ﬁ%éf%ﬁwéﬁj“ﬂiééﬁ%ﬁ % COMSOL - i * JAVA 31 &% 2+ B2
G (GUI) Y i ® o2 7 ek gt oA R 0 M-8 T B T
MATLAB - 4]* MATLAB itig—- Y 0 @ R AR 4o B8] 4.5-1 -

BB IR
BB R

!

3 R 3 5P
& & E R RN

!

BEEASZ KM
AL KAES

AR A
S AERER &
Z EEEME

A P 15k B K
Lol B o

] 4.6-1 COMSOL it i 42
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GEEUE R TR E TN SR SRS 2

i3 » @ COMSOL ez B § 1 $/2 i e~ = 4255 (Partial Differential Equation )

SAdE s T LD KRB KRR o dod 46-1:

% 4.6-1 COMSOL 1% I Rf3 50 223 * 44 %

IS ES S AL S
TR S HUM U A AR
FEAE 2R e SNy A s
L PR AR TR A AR5 (AP ZEAE)
e FrHCE R A > AR
P Xk F B R RRNL s > AR5

SRR 2L R A 2 AR5

EBRFEH R R BRDE R REEB G Y SRR o KfEpF

mﬁﬁd#ﬁﬁﬁ%mﬁhF’d“%:"ﬁ*“&%ﬂ’ﬂﬁﬁﬁﬁiﬁ

s S SRR BT L] RS H RS S A KRB Y R A & 4.6-2¢

# 4.6-2 COMSOL &t & s fz B » g2 f * 4

iR B

iﬁ’# _7\%"";!\:}’:" /,& 5_;‘,_‘

® # (UMFPACK)

$TE e AR b SR R

® ¥ (SPOOLES)

P 0D R AR 2 E S kA R
UMFPACK %

Cholesky (TAUCS)
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