RESFEXREREINNE

(4 S0 A B ) B )

50 F

H AR R e 2, JRAEE T4, B AT A A (1) 8k, (2)
I (Heaviside) 4, (3) EK (Fourier) i, #1 (4) HLIC (Laplace) #ifa s i
JB—HE A i, B ERGEBR A BT AR 258, i dnilildR (loop) 1R % fRF
o, EEE - LMEIEEMRT. SEERIREMNT Z0 5805
BT SRR G P B, SRR 1 PR A TR AT TR B o A R T 45—
AR, R BCET SIS ER T S S IR MR B . SEAE O R I B AR R e R
WL AR AR . AU M R B (R R R 0 O T SR R DA R
M, BamEr R (1) BEkermaERiEg: (2) BESERHTN
7 B R BRI 0 SRR R R R

WS RN R A

AT R AT kb 1 TR R T AR , — AR AR SR R
PSERERET

*1953 42 3 § 14 § ¥ 3

Mg, T S ahieg, IE R, 9 (1953), (3), 170—180.

[*12: 8 Karman and Biot, Mathematical Methods in Engineering, PP. 437—468, McGraw-Hill
Book Company, Inc., New York, 1940.

192



3w BRILET I Y I Y11 193

MM ARSI B AB 1 CD. AR RE—{EEsl, L3 R%E.

CD EFHEE (node) 4p9EELL 0, 1. 2, - r—1. 2%, x+ 1. n—1, n;
AB WIS EISSEELL 07 1, 20, e =1, L, e n—1.n" £

x f x4+ 1 BHGEBOEW. T EBBMEMSES oo M Z B o
Mox" BHEB RN P AR, ST ST R RS BE R B E N i, e/,
Z), R v AC SRFR AT EIEAS . MMM AEEEE » 2 — 1 &M
(#J53% (branch) b : &k Fd B4 00 H M 4ofl 1 FTR.

FEERR AR RGN FE58 « B, IRPUGE

I P (1.1)
A %08
Qe ;‘ , (1.2)
oy Vs '4‘2?—_171?*7{/,: . (1.3)
fe == ,,”.Xi.ixz.flﬁ}, . (1.4)

Phif, deere ie FOABRRR (10D e, $GRT S, RIS T EEESHE
x .

Z, 7,

oo {14 Ls é) L L oy — L — -
Ugy (vl + 2 + 7o ve + g Vi) 7T €4 zZ. Com 7 e, (15)

HEEK (LL5) BRME 1 B »— 1 W2HE « WA L AC #1 BD Wi,
ve JEAT A

vy e, v, = 0. (1.6)

HRes (1.5) Fil (1.6) —Jbf5 » + 1 fAHRA,GE T » +1 BFmE
e, RISV IRAY . ABREARE HRRALE - A EATE . THEBR SN
Rt . Ecn 3R T SR SR 7 R E A TR S T T R

FHEEX (1.5) LA RB F A

*
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9 %

Vg — Ps Vst — Gy Vse2 = Fy, (x =2,3- 72)

K
Z Z
Py 1+ SE=l 4 Zazl

" Zx-—l /;:—2
—_ Zg—l
===,

' Z

= —_ Lx-1 it 22 N
F, Cxml s €x-2 Z;—-l Cr-1

HREX (1.7) HRgEmE

x

v, = Pya, + Qg B + 2 Fipy Bios—aiBs ,

it Givr Gy Bi —ai Bi:
HH a, W1 B, BT R HRBRABTHEN:
Ous2 = Pur2Oesr T Gua2 s,
wr2 = Pua2 Bas1 T da42 By

=0,a,=1, Bp=1, By=0;

(1.7)

(1.8)

(1.9)

(1.10)

(1.11)

(1.12)
(1.13)

(1.14)

Py 1 Qo BFFETEE, 7T i HH IR AR (A (1.6) BTERGE, EMAIEA

Oy =c¢,

Py = — .;;’_ [Bn e+ i _Bia,—a;B, Fiy ]

i=1 Qi1 i— o Bioy dis

CHl— 2 SREETRIRGRE:

(1.15)
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Bha

Zo=2, 2,232, 2,222, 2, =427, Zy=Z, Zs=4Z;
V=227, 2y=52Z, Zy=3Z, Zy= 2,2t =21;
€y = €] = -n:g5:_:0"

4 ’
€] T ey =S e wE g E 0.

AR A (1.8), (1.9), (1.10), (1.11), (1.12), (1.13), (1.14).
(1.15) W, BIFTAShEN 40 BAAL R

Px qx oy ﬁx F;u Uy
e=1 _ _ _ _ _ 1406
= 2381 °
3 1 11 590
x==2 2 — 3 2 — 3 0 2381 e
.3 31 _ 2 107 _ 31 o 282
e 15 3 10 5 2381 ©
) 13" 1061 313 2
x4 3 -2 30 is 0 2381 ¢
=5 9 1 769 227 0 24
ah 4 4 10 5 2381 °¢
) 2381 __ 703
v 6 7 — 4 p 3 0 0
(W) KETHAEK:
B
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BRI - - R 75 8, IRAPR o I ks

P Ix ay ,B,v Fy Uy
L .
v : 144 €
141

S 3 — 1 3 -1 — ¢ 144 ¢
136

o : - oo 144 ©
; 123

x- 4 3 — 1 ) 21 — 8 —ec 144 ©
. 89

x::5 3 =1 55 — 21 — e 144 €
x=6 3 —1 144 — 55 — ¢ 0

. WS BRI ER R MR RE

EIRMMR 1 PR RS ARG, TR B TR B R

MEH AR R V8 SR ATl o SR A B I, e PR R T B SR AT
AR

R AR F R 0420 MR RIS AN AR ) AB A - BN , AR

FIF A SRR B A AP R L (3] ARG,

BLAEARMM AT i o] A% 6 & WRSEHIR i 0 4R IR S S RO £E AR G 0 v I8

SR T A Al BRI A A B

131
{4
151
1o}

HI 4, R

1;"1; +Ri+%, J;idtT‘-eo»:e(t), (2.1)
Hp iy BIER, o BEEE LARENEL.

Gardoer and Barnes, Uransients in Lincar Svstems, Vol 1, ju42,
Churchill, Modern Opcrational Mathematics in Engincering, 1944,
Doetsch, G., Theoriec und Anwendung der Laplace-Transformation, Springer, Berlin, 1937.

Widder, D. V., The Laptace Transform, Princeton University Press, Princeton, NJ., 1941,
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73_%1” - %_Bﬁfﬁfﬁ E a5 AR X B GE BRI W
R L <
-—-.-?- J I_‘
\fq ec
t
S
4 -
ew)
4.

#(2.1) Fhr R ER 2 W .

gL 2+ Rit %ﬂam o] = le()].

IS
Qi = 1(), Lle ()] = E (),
Bl BT B

(Ls+ R+ 2 1() = E() =2+ Liy.
.y S

Wt 8 4 RO ERR AR I D T A HL (e 5).

A
¢S

Y g
_/
)

R . Ls '
| ( ) Li,
+

(2.2)

(2.3)

(2.4)
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L

HEF ksl JE2m , SR
Z:(s) = Ry + Lys + S%ﬁ (x = 0,1, n—1);
(2.5)
Z(s) R+l s+ - C,,(x—lZ---n—l);
Ei(s) = Qley) + Ly s ——-"f” , (x0,1, 0 n—1); (2.6)
E.(s) = Q[e.] — L. iy, + "g"‘», (x=1,2,n—1); (2.7)
Qlogd = V. (5); (2.8)
2 le ()] = E(); | (2.9)

HH ioy B egn 2 x FI 2 + 1 HIRARGRIBH MBI BIEE, T fos” I ey 2 x K
* GMEERIIEIR. MR 1 R o, e, e o SSIEHRES V.(S),
E(S), E«S), ES(S). ¥ z. f1 Z. W% (2.5) FRORBLEAGME, SEAEE
) T E B SRR AR AR, SERFI RS AR R

V() = 2 () Vet () = 00 () Vs () = By (5), (2 = 2,3, )5 (2.10)
Torp

A A 6 N A ol

ge () = — Ze=rl) (2.11)

Fy(s) = By () = 22t By () = S50 B (0.

HEKX (2.10) MEEME

Vi(s) = Py (s) as () + 00 () Bu (s) +

5t Fis1 () Bi(s) a,(s) — a,(s)g_ ).
+ § “gin1 () i () Bi(5) — o () B (9 (2.12)
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Py() = — ey [E () Bue) +

S Fisi () Bi() o () — i (s) B ()
P2l a0 B —a ) gy e

0, (s) = E(s), (2.14)

sz () = Pe02 () Genr () + ga2 () @ (5) (2.15)
Bas2(5) == pus2 (8) Bus1 (5) + uar (5) B (s), (2.16)
a () =0, a(s) =1, Be(s) =1, Bi(s) =0. (2.17)

s D R AR (12) X, ERERITREOER, Wi

ve(e) = L[ Vi(s)I. (2.18)

ELECTRIC CIRCUIT ANALYSIS BY THE NETHOD OF
DIFFERENCE EQUATION

Yeu Kar-yuan

(Peking University)

ABSTRACT -

The method of difference equation recently employed by Prof. Chien Wei-zang in
his treatment of continuous beams is applied here to the solution of electric circuit
problem. The superiority of this method over the customary ones—viz. (1) classical
method, (2) Heaviside transformation, (3) Fourier transformation, and (4) Laplace
transformation,—lies in the fact that the tedious work of solving a large number of
simultaneous equations in the customary methods is avoided. The present paper is
confined to the problem of the continuous network. The investigation is divided into
two parts: (1) the continuous net-work in steady state, (2) in transient state. In the first
part, the chief result is

> Fins  Biox—aiB
=P : B —aBi A
v o Oy + QO B + § Giv1 Oi1 ﬁ,‘"“ai 3:’—1 ( )




200 ' L] i g # 9 %

where v, is the voltage at the point x, a, and B, are defined by the following three
equations:
Ouy2 = Pey2Oust T Gug2 s
Buiz = Prs2 Bes1 + dsa2 Bs» (B)
a=0,a =1, B =1, B=0;

Pxs 4x and F. are defined by

Px:1+_l_§;L+_‘Z‘Jf;l,, )
x-1 Zx—-l
Zy_
9=~ Z= r (©)
Z Z
F., = — x=1 . -1 e
x €31 Zx—Z Cx-2 Z;—l €x—13 )

ey and Z, are the applied voltage and impedance between the nodes x and x-+1; ¢, and
Z; are the applied voltage and impedance between the nodes x and x™; Py and Q, are
integration constants which can be determined by the terminal conditions, /.c.

QO:: ¢,
"

Py= — L. (Bne + Fiyy, Bia,—a:B, ) (D)

T i=1 i+l -1 B: —a:Bi-1

x,

In the second part, Chien’s method is generalized. Here, we use the Laplace
transformation to solve the problem of the electric circuit in transient state as shown in
Fig. 1. At first, transform this circuit into one in an equivalent steady state and hence
obtain the equivalent steady voltage with the previous method. Then we get the
required solution by means of the inverse Laplace transformation.



