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BN—TEFTNdEEREZENENILL, L £T5&
(V= —1)R, + U — I5)R, @

0=6LR + Uy —I3)Rs+ (U — DR, @
\0=15R3+ (U3 — DRy + (U3 —I)Rs B

&

(V =I(R, + Ry) — LR, — I;R, @
0=—IR,+I;(R; + Ry + Rs) — IRy -2

|0 =—IR, —I1Rs +I3(R3 + Ry + Rg) -3
INZzI{THTHRT &

R2 + R4 _R2 _R4_ I V
( _R2 Rl + R2 + R5 —R5 )(11) = (0)
—R4_ —R5 R3 + R4 + R5 13 O

A

A
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Z ZC,
R2 + R4 _RZ _R4
D = —R2 Rl + Rz + R5 —R5
= (Rz + R4)(R1 + Rz + RS)(R3 + R4 + R5) - 2R2R4R5
— (R + RYRs® — R,*(R3 + Ry + Rs) — Ry*(Ry + R, + Rs)
= ((Rz + R)(Ry + Ry + Ry + Ry) — 2R,R, — Ry — Ry?) R
+ (R, + Ry)(Ry + R2)(R3 + Ry) — Ry*(R3 + Ry)
—R,*(R; + Ry)
= (Ry + R3)(Ry + R4)Rs + R1Ry(R3 + Ry) + (Ry + R3)R3R,
L 0 — R Ry + R, + Rs
(R{ + Ry + Rs)(Rs + Ry + R5) — R52) 4
= ((Ry + Ry + R3 + Ry)Rs + (Ry + Ry)(Rs + RY)V

<
~—

L7=h'> .
V. VD (R +R3)(Rz+ RyRs + RiR;(R3 + Ry) + (Ry + R2)R3Ry
1 Dy (R{ + R, + Rz + R,)R: + (R{ + Ry)(R3 + R,)
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_ (Ry + R3)(Ry + RYRs + RiRy(R3 + Ry) + (Ry + Ry)R3Ry
(Ry+R,+R3+R)R:+ (R{+R,)(R3+ R,)

Re » 00 D& = |Z
_ (R +R3)(Ry+Ry) (R +R3)(Ry + Ry)
R,+R,+R;+R, (R;{+R3)+(R,+R,)
A_RAR)TRi4RY 11
R (R{ +R3;)(Ry, + R,) Ri{+R; R,+R,
INix TRy & R, DEFI] & [R, & R, DEF] DX TH 3,

Re=0D& =3
_ RiRy(R3 + Ry) + (Ry + Ry)R3R,
B (R1 + R2)(R3 + Ry)
4 R(R, R3R,
“R.+R, R, +R,
ZhiE IRy & Ry DALFN] & TR, & R, DIF]| DEF|TH S,

I I R
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BEMZANIEREEINTINL, 1, I3, 13,15 £ 5

(V = I,R, + I5Rs (D

< V=LR, +1,R, @

0=LR,+IsRs — LR, -

(0 =I3R3 — LRy — IsRs B

D&Y

V =I0LRy+I3R3 = 1Ry + (I; — Is)R3 = I;(R; + R3) — IsR3

@' &Y

V = IZRZ + I4_R4 = IZRZ + (12 + 15)R4_ == IZ(RZ + R4) + 15R4 @

@xR,+ ® xRy £V
(R3 + Ry)V = 1R,(R; + R3) + I;R3(R; + Ry)
= (I; + I)R3(R; + Ry) + 1 (R{R4 — R3R3)

R3(R; + Ry) RiR4 — RyR3
= I + 1) + I
R; + R, (L +12) R;+R, 1 ©
watalO4@eee



@&
0 =R, — IR, + IsRs Q)
@&
0= (I —Is)Rs — (I; + Is)Ry — I5Rs
0=I1LR;— IRy —Is(Rs + R, +Rs) @
@QB&LY., I =BEET B
I;(R1(R3 + Ry + Rs) + R3Rs) = I;(R;(R3 + Ry + Rs) + R4R5)

)
11+12_1+12_1+R1(R3+R4+R5)+R3R5
L I, R,(R; + Ry + R:) + R4R:

B R,(R; + R4+ Rs) + R4Rs + R{(R3 + R, + Rs) + R3R;

II Ry(R3 + Ry + Rs) + R4Rs
1% _ (Ry+ Ry + Rz + Ry)Rs + (R + R)(R3 + Ry)

@
(Rz + R4)Rs + R2(R3 + Ry)

®DL Y
4 4 R3(R; +Ry)  RiRy — R3R;3 (R, + R4)Rs + Ry(R3 + Ry)

= = _|_
I L+ R; + R, R;+R, (R{+R,+R;+Ry)R:+ (R{+R,)(R;+R,)
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B2 DIRE

fiz 2

S

S

R3(Ry + R4) 4 RiR4 — R3R3 (Rz + Ry)Rs + Ry (R3 + Ry)
R; + R, R;+R, (R;{+R,+R3+R4)Rs+ (Ry+R,)(R;+R,)
BT HE. DT
R3(R, + Ry)((Ry + Ry + Ry + RyRs + (Ry + R)(R3 + Ry)) + (R{Ry — RyR3)((R + RyRs + Ry(Rs + Ry))
= (R, + R4)(R3 (Ry + R, + R3 + Ry) + (R{Ry — Rst))Rs
+ (R3 + Ry)(R3(Ry + Ry)(Ry + Ry) + (R1Ry — RyR3)R;)
= (R + Ry (R1R3 + R3(R3 + Ry) + R{R4)Rs + (R3 + Ry)(RyRyR3 + R3R4(Ry + Ry) + RiRyR,)
= (R, + Ry (Ry + R3)(R3 + RyRs + (R3 + Ry (R1R;(Rs + Ry) + R3R4(Ry + Ry))
= (R3 + R4)(Ry + R3)(Ry + RyRs + (R3 + Ry)(R1Ry(R3 + Ry) + (Ry + R2)R3R,)
=h o
_ (R1 + R3)(Ry + Ry)Rs + RiRy(R3 + Ry) + R3R4(Ry + Ry)
(R{ + R, +R;+ Ry)R: + (R{ + R,)(R; + Ry)
EY, Bl E—HT B,

R
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(V = IR, + 3R, @D
J V =1LR, + I,R, @
0=LR,+IsRs — LR, -
(0 =I3R3 — LRy — IsRs B
DL Y
V=0LR + 3Ry =1R; +(; —I)Rs = I;(R{ + R3) — IRz @
¥
V=1R, + LR, = I,R, + (I + I:)R, = (R, + R,) + IR, - ®
@DX (R, +R)+B® % (R, +R3) &Y
(R1 + Ry + Rz + RV = (Iy + [)(Ry + R3) (R + Ry)
+ 15(R4(R1 + R3) — R3(R; + R4))
= (R1 + R3)(Ry + Ry + I3)
+ (R1R4 — RyR3)I5
V= (R + R3)(Ry + Ry) (g + I3) + (RiRy — RyR3)I5
R+ R,+R;+R,

.(®)

Kagoshima University watalO4@eee 8



GOrW
v ooV

(R1 + R3)(R; + Ry)

@&

0=1I1;R — LR, + IcR: (2
@&

0= (I —Is)Rs — (I; + Is)Ry — I5Rs

0=IR;— LR, —Is(Rz +R,+R:) B
@' xR, —®' xRy, & V)

0 = I,(R1R4 — RyR3) + Is(R4Rs + R, (R + Ry + Rs))
@' xR;—Q@' xRy &Y

0 = I,(RyRy — RyR3) + Is(R3Rs + Ry (R; + Ry + Rs))
DB & Y

[ = (I; + I,)(R1R4 — RyR3)
c =

- (R3 + R4)Rs + (Ry + R2)(R3 + Ry + Rs)
3 (I; + I;)(R1R4 — R3R3)
(Ry + R, +R;+ Ry)R: + (R{ + R,)(R3 + Ry)

(RiRy — RyR3)?

Kagoshima University
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I L+, Ry +R;+Rs+Ry (Ri+R,+Rs+R)((Ri+Ry+Rs+R)Rs + Ry +Ry)(Rs + Ry))



fE3 D
_ (Ri+R3)(R; +Ry) (R1R4 — RyR3)?
Ri+R;+R3+Ry (R +Ry+R3+R)((Ry+Ry+Rs+R)Rs + (R, + R))(R3 +Ry))
BRI HE. DFIE
(R1 + R3)(Rz + Ry((Ry + Ry + R3 + RyRs + (Ry + Ry)(Rs + Ry)) — (RyRy — RyR3)?
= (Ry + R3)(R2 + Ry (Ry + Ry + Rz + RYRs + (Ry + R3)(Ry + RY(Ry + Rp)(R3 + Ry) — (RiRs — RyR3)?

= (Ry + Rz + R3 + Ry)(R; + R3)(R; + Ry)Rs
+ (R1R4 + R2R3 + RlRZ + R3R4)(R1R4 + R2R3 + R1R3 + R2R4) - (R1R4 - R2R3)2

= (Ry + R, + R3 + Ry)(Ry + R3)(R; + Ry)Rs + (RiR4 + RyR3)* — (R{Ry — RyR3)?
+ (R{Ry + RsRy + R Rs + RyR)(RiR, + RyR3) + (RyRy + R3R,)(RiRs + RyR,)

= (Ry + Ry + Rs + R (Ry + R3)(Ry + Ry)Rs + 4R RyR3R,
+ RyRyRyRy + RyRsR,Ry + RyRyRsRy + RiRyR4Ry + RyRyRyR3 + RyRsRsRy + RyRyRsRs + RyR,RsR,
+ RyRiR,Rs + RyRsRsR, + RyRyRyRy + RyR3R4R,

= (R; + Ry + R3 + Ry)(Ry + R3)(Ry + Ry)Rs
+ RyRyRyRs + R{RyR,Rs + RyRyR3Rs + RyRyR3R, + RyR{RyRy + RyRyRyRy + RyRyRsRy + RiRyR 4R,
+ RyRyRsR, + RyRyRsR, + RyRsRsRy + RyRsR,Rs + RyRyRsRy + RyRyRsRy + RyRsRsRy + RyR3R4R,
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=Ry +R,+R;+Ry)(R{ +R3;)(R, + Ry)Rs + (R{ + R, + R3 + R,)(R{R,R3 + R{R,R, + R{R5;R, + R,R3R,)
=Ry +R,+R3+Ry)(R{ +R3)(R, + R4)Rs + (R{ + R, + R5 + R4)(R1R2(R3 + R,) + R3R, (R, + RZ))
Zh o
_ (Ry + R3)(Ry; + Ry)Rs + RiRy(R3 + Ry) + R3Ry(Ry + Ry)
- (Ry + Ry + R3+ Ry)Rs + (Ry + Ry))(R3 + Ry)
i) Bl E—T B,

7. BB3DFE1IEIL, RiRy =R,R; D& X

RyR3 R,
(Ry + R3)(R, + Ry) ( R, T Rs) (Ry + Ry) (R + 1) Rs(Rz+Ra)  Ry(R, +R,)

RitRo+Rs+ R Bofa i p 4 Ry+R, (R2+1)R3 (R2+1)R4 Rs + Ry
4

R R,
ETRB, INIE. B2DE1IETH S,

Kagoshima University watalO4@eee

11



Kagoshima University

I R, Ry, Re 2 N-YERY % &

_ R1R;
® R, +Ry+R:
R<R
Rb: 501
R, + R, + R«
R,R
RC: 21\5
R, + R, + R
ThHHH o
Ry + R:)(R. + R
R=Ra+ (b 3)(c 4)
(R, + R3) + (R. + R,)
. (RS + Rb)(R4 + Rc)
" Ry+ R, + Ry + R,
_ R{R;
" Ry +R,+R:
RsR,q RyRs )
(R3+R1+R2+R5)(R4+R1+R2+R5
T R<R R,R:
511 2
(Rs+ R+ R R, +R; TR T R, T Re
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L7=h> T,
R =

R.R, +
172 (R; + R, (Ry + R, + Rs) + RcR{ + R,R:

((Ry + R3)Rs + (Ry + R2)R3)((Ry + Ry)Rs + (Ry + Ry)R,)
(R1 + R, + R3 + R4)R5 + (Rl + RZ)(R3 + R4)

(R3(Ry + Ry + Rs) + R5sR1)(R4(Ry + Ry + Rs) + R3Rs)
R, + R, + Rs

155,
BEDO-H, ZORD{ YRNEENT DL, DT
RiR;((Ry + R, + R3 + RRs + (R, + R;)(R; + Ry))
+ ((Ry + R3)Rs + (Ry + Rp)R3)((Ry + Ry)Rs + (R + R)R,)
= (Ry + R3)(R; + R)Rs® + (R1R,(Ry + R, + Ry + Ry) + (R, + R3)(Ry + Ry)R, + (Ry + R,)(R, + R4y)R3)Rs
+ RiRy(Ry + Ry)(Rs + Ry) + (R; + Ry)*R3R,
= (Ry + R3)(Ry + R)Rs” + ((R1R2 + (Ry + R2)R4)(Ry + R3) + (R1Ry + (R + Ry)R3)(R; + R4))R5
+ (R + R3)(R1R;(R3 + Ry) + (Ry + Ry)R3R,)
= (Ry + R3)(R, + RYRs” + ((R1(R2 + Ry) + RyRy)(Ry + R3) + (RiR3 + Ry (R; + R3))(R, + R4)) Rs
+ (Ry + R2)(R1R(R3 + Ry) + (Ry + R3)R3R,)
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= (Ry + R3)(R; + R (Ry + Ry + Rs)Rs + (R2R4(Ry + R3) + RiR3(R; + Ry))Rs
+ (R; + Ry)(R1R2(R3 + Ry) + (Ry + Ry)R3R,)
= (R1 + R, + RS)(Rl + Rg)(Rz + R4)R5 + (R1R2R4 + R,R3;R, + R{RyR; + R1R3R4)R5
+ (R; + Ry)(R1R2(R3 + Ry) + (Ry + Ry)R3R,)
= (Ry + Ry + R5)(R; + R3)(R; + R4)Rs + (R{R;(R3 + Ry) + (R + R3)R3R4)Rs
+ (R; + Ry)(R{R2(R3 + Ry) + (Ry + Ry)R3R,)
= (Ry + Ry + Rs)(Ry + R3)(Ry + RyRs + (R + Ry + Rs)(RiR(R3 + Ry) + R3R4(Ry + Ry))
=Ry, +R; + RS)((Rl + R3)(R; + RyRs + RiR,(R3 + Ry) + (Ry + Rz)R3R4)
7=H 5
_ (Ry + R3)(Ry + RYRs + RiRy(R3 + Ry) + (Ry + Ry)R3Ry
(Rl + R, + R3 + R4)R5 + (Rl + RZ)(Rg + R4)
cmlY Bl E—ET 5,
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14



ARe]pg % FMAaYRRRICEZTHEZ S

S

R,

i FEDOBIIANFEL BB
Rs(Ry +R;)  RsRy + RyRs

Ry, + R. = —

b e T R+ (R, +R,) Ry +R,+R:

R +R — Ry(Rs + Ry)  RyRs + RiR;

¢ " "R,+(Rs+Ry) R{+R,+R:
Ry (R, + R RiR, + R:R

R, + Ry, = 1(R; 5)  RiR, 51t

Ri+(R,+Rs) R{+R,+R:

Kagoshima University

R

3XDMOEN XA EDELY
R{R,

R. =

® R{+R,+Rs
R<R

Rb: 501
Ry Rs

R.=
“ R;+R,+R:

watalO4@eee

W
R.Ry, + RyR. + R.R,
RiR;Rs(Ry + Ry + Rs)
" (R + R, + Rs)?
RyR,Rs

" Rs+ R, + Rs

IN&E R, Ry, Ry EDEEZENS &
 R4Ry + RyR. + RcR,

B R,Rp + RyR: + R:R,
2 = Ry,
R,Ry, + RyR: + R.R,
5 — R
d

15



ER D7) v PREIEOERIETIE
_ (Ry + R3)(Ry + RYRs + RiRy(R3 + Ry) + (Ry + Ry)R3Ry
(R{ + R, +R3+ Ry)Rs + (Ry + R,)(R3 + Ry)

_ R3(R; + Ry) N RiRy — RyR; (R, + RyRs + Ry(R3 + Ry)
R; + R, R;+R, (R{+R,+R;+ R4)R5 + (R, + RZ)(Rg + R,)
_ (Ry +R3)(R; + Ry) (R{R4 — RyR3)?

" Ri+R;+Rs+Ry  (Ry+Ry+Rs+R)((Ry+Ry+ Ry + R)Rs + (R, + R))(Rs + Ry))

_ ((R1 + R3)Rs + (Ry + Rz)Rs)((Rz + Ry)Rs + (Ry + Rz)R4)
R+ R, + Rg (Rl + R, + R3 + R4)R5 + (Rl + RZ)(Rg + R4)

THRIND, INDIEFTXTEHETH %,

25 Sk

o KB BB 7 EE [RFHRE BEXEEKQ)] B3R F— Ltk 1999

- R B B B LA RE TREAR 0EYWE (7)) BREXE, 1983
- P15 IERR [EXF] ALk, 1973

(e,
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