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NM u. : u X t
u( x, t), u
MM, ds, p , MM
T, T . :
MM t
X MM - Tcosa + T'cosa’,
T cosa" - Tcosa = 0. (1.1)
, M M
, a= 0,a'= 0,
2 4
cosa :]_-%]+%1-
, a o )
cosa = 1, ocosa = 1,
11 ,
T=T
u MM - Tsina + T sna' -
pgds, - pgds MM’ : a= 0,a=0
tan a u( x, t)

sina = —= tana = )
J1+tat @ X

u( x+dx, t)
X

2
ds= j1+[—”(f(—t1} dx= dx,

sina' = tana' =

t u

Cu(x,t)
2
:

pds,
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- Tsina + Tgna' - pgds= pds—u(t)z(—’tl
2
T{ u(x+dx, t) _u(x,t) pgdx= p up;,t)dx,
X X t
(1.2)
X d x
u( x, t)
X 1 1)
u(x+dx, t) u(x,t)~_{ ugx,t}}d ~ 2ugx,t)dx
X u X X X ’
[TJ—H X)§'t -pg}dx*‘p—(—'—)ut)z(tdx
T uCe ), _ulxb o
p X t
2
u

H 1 tz g
1] g 1]

, u(x,t) X, t ,

u( x, t)
‘u > ‘U
£ = a N (13
az:l_(1_3)

’ t X F(x,t),

: (11) (12)

T cosa’" - Tcosa = 0,

2

Fds - Tsina + T dna’' - pgds= pds tzu.



2t2“=a2 22+f(x,t), (1 3)
F(x, 1) = =F(x, 1), t X
P
(13) (13) (1.3)
u f(x,t),
(1 3) , (1 3)
2
( Kirchhoff)
(
),
( 1-2)1
i Y
: Y/ X, t : i(x,t) v(x,t). R,
L,C, G
R——
i AL

= f,—
"‘J
B
B D A
%
e
e
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5
L— ;
C— :
G——
, A X ,
V- (v+Av) = RAX i+ |_Ax.—'t_
vV _ oy
.= - Ri-L—. (1 4)
Iz(i+Ai)+CAX'_\t/+GAX v,
R
e Ct Gv . (1 5)
(14) (15) : i, v

— 4+ C— + Gv =0,
X t

\Y

—~+ L1+ R =0.
X t
v( i), i( V) _
! v (15) x ( v oiox,t
) (1 .4) C t
1) , y 2
7+ G— - LC—3 - RC— =0,
X X t t

(14 -



2 . 2 .
[

2 = LC— + (RC+ GL) — + GR, (1 6)
i . (1.4) (15)
| v
‘v ‘v v
= LC— + (RC+ GL) — + GRv, (17)
(x6) (1.7)
: R, L,C G ,
’ y G:
R=0, (16) (17)
“ 1 i
£ = LC ¥
v _ 1 ‘v
£ = LC X
> _ 1
a=71c (1 .3) : :
3
, E
H D B
(Maxwell)
rot H = J+—[t), (18)
rot E = - —? (1.9)

div B = 0, (1 10)
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dv D =p. (1 11)
J P
D =¢E, (1 12)
J =0E (1 14)
, € y M , O )
) €,U,0
(18) (1.9 E H,
) Hl
(18) ( H, E
(1 12) (1 14)
rotrotH:e—trot E+ 0 rot E,
(1 9) (113)
2
rotrot H = - g tlz_l-ou—T,
rotrot H=graddivH - & “H, diszuidiszo,
H
" H H
¢ 'H=¢egu——= +ou —;
t t
: H E
2
¢ 'E = ey —= +ou —
t t
(0 =0),
2
H 1 .-
{2 —we H, (1 15)
2
E_ L. (1 16)




