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P · dSdu0�´>¥5�§§Ǒ�uVSÀ{�K>Ö"=k∫

V
ρPdV = −

∮

S
P · dSr¡È©zǑNÈ©§��þª��©/ªρP = −∇ · P
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Xãµdúªnql · dS = np · dS = P · dS��§ÏL��mý¡?\0�2��>ÖǑP2 · dS §d0�1ÏL���ý?\����>ÖǑP1 · dS§Ïd§��SÑy�À{>ÖǑ(P1 − P2) · dS§



2.0��4z



2.0��4z0��4z



2.0��4z0��4z�ü0�©.¡þ�åP>Ö�Vg"±σPL«åP>Ö¡�Ý§k
σPdS = (P1 − P2) · dS = (P1 − P2) · ndS (2)

σP = n · (P1 − P2) (3)
nǑ©.¡þd0�1��0�2�{�"
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ε0∇ · E = ρf + ρP (4)3¢S¯K¥,åP>ÖØ´É¢�^���,·��±òÙ��,�µ
∇ · (ε0E + P) = ρf (5)Ú\> £¥þD§½ÂǑD = ε0E + P�±� ∇ · D = ρf
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2.0��4z0��|��p�^�DÚE�m�¢�'Xéu����Ó5�50�§4zrÝÚ>|�mk{ü��5'X
P = χeε0E (6)

χe¡Ǒ0��4zÇ"
D = ε0E + P = ε0(1 + χe)E = εrε0E = εE (7)

ε = εrε0 (8)

εr = 1 + χe (9)
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3.0��^z^z>6�Ý�^zrÝ�'Xã«>.�Lþ�����dl"�©f>6��¡ÈǑa.dã��§e©f¥% uNÈǑa · dl�ÎNS§KT©f>6Ò�dl¤BL"Ïd§eü NÈ©fêǑn§K�>.�Ló�X�©f>6ê8Ǒ
∮

L
na · dl (10)

dê8�þz�©f�>6i =�lS�¡6�
¡�o^z>6
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3.0��^z^z>6�Ý�^zrÝ�'X
IM =

∮

L
nia · dl =

∮

L
nm · dl =

∮

L
M · dl (11)

±JML«^z>6�Ý§k
∫

S
JM · dS =

∮

L
M · dl (12)

r�È©CǑ∇ ×M�¡È©§dS�?¿5���©/ª
JM = ∇ ×M (13)
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3.0��^z4z>6JP�½Âµ�>|Cz�§0��4zrÝPu)Cz§ù«Cz�),�«>6,¡Ǒ4z>6"�dP =
∑

eixi

∆V ��4z>6�Ý�L«ª
∂P
∂t

=
∂

∂t

(∑

eixi

∆V

)

=

∑

eivi

∆V
= JP (14)

ª¥xi´VSz��>âf� �§Ù>ÖǑei "
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3.0��^z0�Ú^|��p�^�0��^|´�p�^!�p���"0�é^|��^´ÏLp�>6JP + JM-u^|"Ïd§ð¼�§¥�J�)gd>6�ÝJPÚ0�S�p�>6�ÝJP + JM3S§K30�¥�ð¼�§Ǒ
1
µ0
∇ × B = Jf + JM + JP + ε0

∂E
∂t

(15)

|^JM = ∇ ×M,JP = ∂P/∂t ,D = ε0E + P�
∇ ×

(

B
µ0
−M

)

= Jf +
∂D
∂t

(16)
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3.0��^z0�Ú^|��p�^Ú\^|rÝH§½ÂǑH = B
µ0
−MU�þªǑ

∇ × H = Jf +
∂D
∂t

(17)

�BÚH�m�¢�'X¢��Ñ§éu��Ó5�
^Ô�§^zrÝMÚH�mk{ü��5'XM = χMH
χM¡Ǒ^zÇ"dd��µ
B = µ0H + µ0M = µ01 + χM)H = µ0µrH = µH

(18)
∆¡Ǒ^�Ç§ µrǑ�é^�Ç"
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∇ × E = −∂B
∂t

∇ × H = Jf + ∂D
∂t

∇ · D = ρf

∇ · B = 0

(19)

D = εE, ε = εrε0, εr = 1 + χe (20)

B = µH, µ = µrµ0, µr = 1 + χM (21)éu�>0�J = σE
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∇ × E = −∂B
∂t

∇ × H = Jf + ∂D
∂t

∇ · D = ρf

∇ · B = 0

(22)

σP = n · (P1 − P2) (23)

ρP = − ∇ · P JM = ∇ ×M (24)




