ooooobpooooo
980 1970 O 88-104

88

e ) LA o5 LT T~ A0

7 F 7EFH T § 3 FeV 698% %

HAEZR Wk KM BR

1. 13 v = =

AN

N

SV ) oA wEd L T T Ak, R RERIR
. ¢ = _ Y ? > ' S =
X FOERNY @A s et (BETIII0E %0

B b YU TACHBER L T B N) o b T B S hansssn N

(o)
ROGLE S e 9 s aBdind(T I mmeon T6H 3« >l 37

/

0T A n BT T TN L & e TIRR G <D
\(3).(4'). 43 &)

N AN C A Tz AT B rume-, \A/e/inbef‘a- MRE L XiPH o

S RAR BN R e 5 23 b o TR0 AT O

AN > = d D TH3. > T HEXRey bl I8535 0

(§ 3T ITITY T, 2 mi3ten® 3 Tl n BT et 8 1%y

I 2 AL ’(tt‘é&é*}?gﬁ?z‘m Fs (24 -7, (Raa’

TRG) KAz bt s&vi T 3,

%’E(a:ﬂi’("iV) SHARXALA wHE L) - T - ArE 3t o

KRR LE bt bie LR NN N 0 TN I



59

N Bz TIoWERL AL T, BAEIESTC TV 7
CE3RMRAER AT - Antfe cAREcIte TEIRE TS
T LT3 T8 mnennTds, t~‘5m|1, B runo,
Weinberg 17§ » TRE&T = HEHFT I 20 E 2 s
FRH 0 AN Rt o re B89 0 BHR 0 901 A w iz BT
FeTawE, bt ) MATERTIEALT 30 ATH. P
CE T BBd b Y- T E 3T 70 RKAR
PR AFRETR L ¢ 3 W50 PEE, TETIPBELC T 3
K BRI T a o L P g KGO 1EE B
LT 3. 54 Z7w s LOuAMWULEr QLB TR, &
fa!}tmé)m/ﬁr’ﬁm LEE LT o 3,

F Brumo,Mernberﬁ N FPHre Poo bk LT, Y v v
NRA e g T AT 2 IREETEAT S T T TR
NG poBE c Tz &

2. Bridge - it

B sv) AR G LT T AT BA LT
z Hm 3 Bridge- it &x~b7"~A§§t:7\‘7@%iﬁ4€¥m
AR FAE B AL 4 ’)ol MRl @EERTE ) ITE ¢
EoRfe I RTELRE T 2007, BREE g0
PR A A RERABIGIOFE L F 3 & D ires T30
AL T ToZ vl lhbag ) i (G)ofeTn .



90

L

- a3, T@tTH - = 3 A T LRk wih T
e trgmels . =4 8% Fr LIMNIRE T >
' HNEL TG PEer Y Ta T LES NG > [ IHB X
KE3. B3 E0e nBiE. 9, An vrEF - T
BFnBesE s bt Fraantets. |

Bridge— 2 3R eV G TN S EAb =TT § 91677
'7 tTE 3. ?,(é) NI LT T EAN] > 0 fz RoR

ST T CE T ) RTINS o R, B e
(SC) aBlzaReE&T O Tl ) BEL T) LT 2182
BV R5 L vEBRAR '3 2, 2 0 38 17 Bridge— 2t 13957 7
IR e 5z o 2.0 Ns1aELT, —48 4B 757 G0
THINFE LG ) DARNEFFE 1T RIEE T VT Bridge—L
t@ufé!a'lm EEn T —aon b FALTIHYY ) L0
RA G s 79 —a ey 03, Pedprbe 700
RANEx ) > 24 wvG LT - F—AazT I 70T FH
o TEROR T 3N, A0 EBH L R CENNURRYS HE A
TR RIZ % FHE AR 3

3. 79 7590 R ETE
TS5 TIRIMAFLEZ2 TR TAC R ¢ >k"( LB 5 &9t T

f(?‘c; MNTv3ba Dz, > TE&ESLE 3 3 r:,o’wt"?"

R TERol L W&ot GEFER L T TR 195 T2



91

© 772G cx VERIEIENEAEG EIRE
_E%?_\‘?;o)%@V(G-) B0  2D& 10Tty T4 THS. ¢
rxﬂﬁéﬁaﬁfmﬁéqwﬁgfn%‘)mmﬁ(:M
CEREEHAFE D) o TREATM I be TR 2. K
T CEB&EEF e T 61 T2 5 0. ?‘7"370)
FEE, TAME YEF AT 3 37N, BB 1E <
A zro bE N30 TFnskellizges1 > .

757G dERE 757 08530 <9 maBEET T 70
5%6 e 51, B 0BT E Go R A LEZS. TEo
Web, HE0F 7, KAHMFF 0t TwT
1G)=n-4
ME)=b-P(G)=b—n +4
TRAI N3V s ANTHNGoIEE, BEE L Z27,
@ 757 aFEEEIR PR IRIE FHIURE , Rk 0
ﬁ§w4@wk%r,ﬁm@mﬁeﬁAu717m%

B 3B R ISR E L E S, 757Gtk 0
53‘5/%\%/6\'XCE(6')€@7W’1\£, 1 0 B 32 AHE A
,YCE(G-) ;XOY=% FxL&mik L7189 3 755 %
GaspAv7y 7 eoto, GUXGYE TEnT v

T3. |
©) @Z(:’KT{(’)IT%I‘E’ R sPBEINL T H3IF)rE



92

AESTANT 77 % TWCI polygon graph, bond fraph
vz 5 9Gor3Fha EAPCE(G) =1L
Gle(@)-P; ¢ | N polygon. praph i< re 3k, P
W -9 9. X G3Fho £ BCEG) 1L 1
G‘{¢}E(G)*.B} N bond graph 1Ttz EE, B %
N bheow b ¥xay.

@D 797G -7 by b)) EEFTBROERK

RoaE btk (E) 2. KOME) orbo¥07,

. wa P

PER (BE ) 2% v .2 | » 0 KIE() (TTTTZJ%‘%
Al oMK TH3 .

® EaKiATL 7Tk (MEX) 0FkeE [>T A

Y
wvhew b (iL-7) R&e K (ML) o fidt L T,

SETGEETI. cmekEky b cub (FEL-T)
T |

® 7379GnthBorkoxtT,, T, 1t T
(T, )2 P(Gg)—«(T, NT,)

ThzHmsFrs 7{<mﬂ(T,,Tz) NEIORESL ¢ ). O
T (A) T ELA-BTsE R BT bt

@&y
2. 33K I ok (FK) n#% € (¢ > T3RTEDTN
ko b (EKwv—-7) 02T N 244& 018 E(#E)
¢ oo s TiE e T AT, L)1 prps s Aredque R



93

T %152/« KorZREY ).

4 sx) 024 w527 T—-na

:/)V,\/m74“,z,\/7-». T — L3 '7"’77Qrt"(nh¢?@
TNzl sofled> TRAEINS, - N% F(Gg,e) ¢
CARSTENT. —F o LM v 17&aa T LI T EX
Shotk & — > T HRFLFEE L T, € o@mihs «MAI T 3 -

r S EHETET . D 0A T edet plajer £ F) . it 07

LAY — &% m7°l/‘4 T exslpFR % | - o WAFE L
T, Eo @R T BT - L REIETE T 227 A
Cat player ¢ Z7) e 2AMTELFL— %470 TR L
AN | o pil-F (Nobeo b) v T 3160
EPAT T T INE F T, Short Leat) player nIETH 3 .
DT - ATROEGITEEBEN I T UAKET 3 o
& 1]
D1RF o Short (cat) player WETF ) Cat ( Short) player
PEST 0T EUE T, T2 5D e b0 Short game
(Cul game) & z 7o |
2% F 20> T F AN, 15T 2 E o o 1 W%ru A5 1% &

Ate b 0% Zewlial fame L) o
A0 AN A LR, PP TEEMNL = Bridpe- £ 13,

neutnral ﬁm BT 3 b3,



94

L3111

BB e T, @3 x5t F(G ,e)5 i=1,2,3
AN kol fame , Cat fame, nestrial pamt T
2H TN NTH >3

5. ImB%asesawr, &K, EKAz

K& T1k Brums, Weinberg »° F . = fhpk e #oat i B
Rz Mr{iﬁf(m,cw, NEEF « BRI LENT 3 .

. 7sz£m§é\@,AUB=E(G), ANB=¢ k
43 V12> nTAEBA(AB)IEAEILE b 3 6‘A§&{53¢}

B G-B::-&{%A} TRRI N 22547 77 23T
crivt ¥ = P& + 2 (§°)
THE2 AN IKEE23. ol e 3G TG 0 HEI 0T
5§ 0 T—h3 B M8 E AN, U9 1RO 3G
Fle LT, e VR NE 5 2 %;//J\%‘l.n\@ﬁ’@’?) SR il
3B A NT 3 .
[ % 2]
r(§)amn{y’)

" 75 7o (LA REIFEEE ¢ ). T TR T EE)
NAT o FEnRAd ifvT1e3do T 3.

D0 AATERETS 696 @ Ty %Tﬂ{@li&ﬂ*émﬂf%a@ﬁémﬁ
TFIERN A T3FHMETER o - —2 L T30 TH




{6)

%
MMERETF eI ERE % 5 2 2 ANF s — X — &4 T,

17T, % md?’é"TfTITJO(/&A),/‘(Q‘B)%EK»!\KT 3§ ) I AE
twrn (S ,E(G)=S), (EG)-C,C) ¢
3,

Nl - %,
Twd, SRORFERIN )T 5 2 b REEelg AT
[ R+ 1]

[ ' Srecn—-8rRE3.

2. SECIRRREER LU .
f)(e')/“(e')Kﬁlw T v Ble% et mormt X(A),
0((B>61%ul\l Toa2.

Lmﬁﬁ’%&y)
v E@)—(SUC)

THE2HNE0EANY —C RT3 21543, 204

D VTR - 2 EG) 0T R A LTe 3 5> 0 FFAE A
(S.N, C)An AEN TR LT k0 & 5 re6rg 3 > 0 ep A
57 %%z % G=G{cun;e)

G=6ic;5)

| GaGle;vus)
[R%A3] |

717G nrH e a N TRT?30 0 234 75 7 6§ &)
THC e Py AR T




96

REE1 547957 M52 0F, 4 pBm AR N —BUER ]
o R TAEAS 9O B E b= 53k N A M3 T TH
3. 4 TR ITAKRAE Wk o 3 B RYEITaRE] ¢ F 1K
Kevrmb s ven. 795760 1 ok sT,Trs
ﬂEE%d(T,T)ﬂ“ﬁf/ﬁ?(WﬁE})rglvmfF%’Jf:Ev/b

7396 okt AT, T) s 13 rraxT s
A Cextremal tree) e > « 498T 6/ > 0K ¢ e s ¥

2R TN, Koflednd W3t rash by b o
WEBD e T3 §9mef s L eRRR VY a\\(?ma\-m
Jar " T RR ot t (T, L) o Ao, a(T,T,) % 8K
RT3 FAradaz H KREERE - & 3
Kottt RAvT 2. YT g kg e TR 3.

T OTRAINGERERK L S REATI R Ry A A
BAE| Y18 RN D 3 @ T m 6560l - 0k
FrT b o= TEIMBY \%j??’mﬁwzvmﬁmﬁf\
NEN™ HETR, EARAEI®NEK E3 0 £ NEEOHI AT 0 3.
[ERAEIs A2 7 LT )z 4]

D bto 797G+ ¢ H<

2 Gl imsT ok K)o e ey s -7



97

N bewh) chTsRrto YN 3T T 3
BEAiL- 7 (EXAohaewbh) mBT2 KOFH K)otk o
£8% SMCH R, SMCH=F rrinwsT T
3 |

3) Grc%)ww‘y Stcch <7 HH%?%‘?@&W%( B PR
£) LR a7 59 8 G5 ma T, At b,
[ RIF 27
T35 7G I T EnzZz s T LT ) AR L= IBA
1, T ST =4 cH e,
S=8°+8"4+----+8°
C=C+Ct+ ----+CF
o SN E@ nEFE T L R3ABICS, v C,) 13
G oBRERKAB|S By T3, AU V=EG)-(SUC) THs.
AKETIINERAENL ] > xR EF B> 32 kit o
TES 2k § 3% nnelln n\ttrofvr:o RINGEERER] » 0
ERKtere T vTEodaa, roAETH. > 07
W) 2 b eEFEER D ©TIR, BRI A APA T e an‘\', e
B AR ERL T, T3 0 @ TR ki H R
MeBIBE, B R T:-b1m§> TROTFHE T St 3
SRR M T B e

[#21]



98

D4t 7y 6ok L ERAL (G G G ) nmls %
LT 3.

(. BT

AP TR EAAE R TRE o MR GRAEL R, R
f v o7 T-pnofBhsB8MNT3. 5200 R24v5
L As TG )t Ta. % GoAAAE (GG 6)
Ld 5, ;

Bruno, Wecnberg 1 nr-| > o

22 fa\ffé‘% T XRORIFTH D -

[ RfF 3]

FlGe)-r. 7 es8, eeN,eeC T tmn
Short gome , meatral gams, Cal game T 9 3 -

r mif@kﬁ‘?ﬁ‘m: Zowrat 0%, T § R Le hmam
(Td > THIFH N TN, BERETIRC0 94 0BT 32 %
¥IR T3 PILT ) ZaME25MT T = f”‘@Lrgrnfy
AEAAZBN KN 3P Lo ) ZaRNAHZDY 2RI 3 & OCK
o N BT N FE s Y rz{é Nt L T&%F%FH->aT H3 . K
tr%?*x"'ﬂ#n/w’(;i«“z{

[ 30T 1] short{cwt)game. .
* F o cat (short ) player ntof]re 3
v 1 VRTF 0 Short Ccwt) player 2N 5 5= h o 87 %



99

52 % . Cut (Short) ploayer N Z=F¥EB o 7v 1 11 PH
w1, TR 6eS(6el) & MIIMRE (546K k) T3 LIRR

T 3. 2 wXsl ofT s %%Short(cw)p/a/er
EE 3BT T s
3/ BTV — SR T U1 0 T2l £3 Gle;ps

(Gltsel ) o w T el (G T) cris i 21l » 0 F& Kk +
KNz, 2o AnfRkads T reET 3(f)3/wrv (et ) ployer
(2 Cr it LT bt 2w b v b (EA-7) 12
et2s €n,e xslath&onth « 1168 % (HFRE) T n
BV .

SOo0FN L TAREG (k1) BHo LM MEARTL T2
BRE. TT SN T3 T 05T R4 w0 G5 L T4
IHE T W, BIRAE ¢ Short (Cut) game 7' 63 - X 0T
T if\ < FUR 8% ) B« TFRIR 17 (% Short (cat) player 7\
5~ - b (2T 3.

L3 1

B 53 Cet fame éﬁz'lz"ﬁ)%. Sepz C=1€,1,2,34}
(CBT3Ta N2y o BRAFUTCEERT 3. Fl2 Wik, 2,3, 4,
ANE ST - NT e\ T, 15 F o Cat player PR .
CEXT 2] ° 7neutnel Qome \

% F n\“%l? 572 BoBaTe B2 3. short (cal)player

REFopET, MbrxTe0 CesFEarkke’ tendt



160

PICET) ~Hsks et o TE 52 R Short (cat ) fame
nPBIRE L g 2. {2 TIBF o Cab (Short) player Nt - F
Lo 7T e'tRiIE (528385 ) T2 b A2 7L — %
47 - =LA e & T L T, ﬁ*{’a‘iizt'l'%fastr 32 b mMaE 3.
X E 75 71 ted > T, BREAR, v) L g A4
4o e T - A NERRESRBNL T =N, 20 B3 A
EFEHR D 3EN Y FEO N T 20T R St &
BERICERBI L = S5 DA PRET (FIRITIRR + 7~ B2 n i
mth’H*immjétuvﬂﬂoé}%@a@afﬁtiuT -

S

ODEBEM: Sv) L0245 7 - T —aniTth  IIE
%, /9665 4 A

) C. E. Shannen : ”Grm //aydng nack; neo /’ T. Franklin
Inst., Dec, 195&

B A. Lehman 1 ' A solutiin 2o th Shonnon s Witehing poms,
J. Soc. Tnd . Appl. Math ., Dec. 7944

@ 7. Edmonds = "Lekman's switehing gome and o Ueorem
of Tutte omd Nash-W; Miamns’y T. Res. N8BS, Tan = Tum
1965

G)T. Bruno amdk L. . h/e[mber/ A Conctractive



101

Groph—Theoretic Solation of e Shannon Switching
Fows” TEEE Trans. 6n Circait Jheor/, Feb./970
ORMBK . Hulithal 327 10" @ RSRBRAT b1 Fak

SIEEE" G I RETARYA )68 4 A
NBERw TBRSFS =T 757 P 3 B KEERE (2 )
2= anKR" B, ,285% tA
GAFECEK . "R ok FoERIREE-F T — > 0k
KB R®  BlE, /962% EA



(a) (b)



|

polygon graph bond graph
2.

/ / /

/ / /

e| €| el

\\ \ \\

\ \ \

G, G, Gs
3

4. 757 nERNE

103



104

i
¥ |
\& AR 4 |
e
¢ o
I [
]
e;, (b) short game
| !
C‘%\ e {
e,
r‘%‘i; ?
(a) neutral dame e'|

(c) cut game



