DOT:10. 13374/ j. issn1001-053x. 1996. 06. 014

F18E Hel§ t " 8 B X %2 2 # VolL18 No.6
19965 12R Journal of University of Science and Technology Beijing Dec. 1996

IR PR 2 A B DR A 3k B BBOE A R

Fik#

Jb B A 3k {5 8 TR 2B, db3E 100083

RE EBAAmEEERS|I AL RERERE, TR AT P % 5B A MK E
AH RIS (ECP)E BB R EA RN — WHE X (DCP) &, KB NA | (IEHR ) — waEx
(PDCP) ¥k, A TRHR-AH WM ERBREE . L ERE L, #—3 R B I —BIR — K4 (GDC)
%, AT RSN I W 48 B B SR 247 22 080 45 0 20 1Y ) A

XA FOMBRE AHEEEE, HH - K

hBSES 01575

ERTFRENTTSEHPEEHAITENERE. “ETSMEEHY XBRE™%
W 2% B By 2 TR AR . BR BT SRR T 2 AN £ o 0 TR O 4 SR BRI 7 A 2 TR Y B B AR R 4
(ECP)¥: . UBR [2 ~SIX AT ECPEE T #— IR, HIERBHHE . CHk (61T m K&
V(m)W—N ECP X R F M ZHBABE H™ = (V™ E) M—BEW T .40 kA S
EHERUSIABH NS BEWEES, R ECP M hEA MM Ik, gk 2 MR
P 4 2 Bk J %5 N IR ) 4% T BRI SR 445 5 ) 4% R B 1 R

1 BiaMoRs¥4
REAEBEEELR, e > 2 M ERAHEMELREBOEME NWIEEEE H= (v,
E)p, V={L v}, E={E,*E} REHNE =4V Bj,A}ﬂBj =¢,IEE = E[4B] .47
AP, A WS LB LR EXR E[BI=E, — 4. A R ABUIE, & 4 BILAHE
B G(A) B R — R A, (PR3 ) 4% ERMIE, — 4| + | Swlill, icfE E[4B] = Eod,.
mIEFTEAEA ER —Nh5 D = D(m,h) = E[F,,**,F,] = {F,*, F } BB E Q5 B A
EAMKRMAEZFEF,i= 1, h FHFNER i TR, I UHRRS BRHEBLER.
D, WAL D ()& X0 E K 1Bl B G(E) A h BRI HF s 2+, F ) TFITE LG I P[AF,,
e, F3y)]s B
D) & P[HF,*Fi))] = 54F -+ F; o (1)

m WG ICE B IM h A R EECHE [m, k). KB E[L -, m]H 53R SD(m). h HRE.
SD(m )M a5 h i/ BWREXSE XM [7)E€H 2. A ZEH#IIHES SDm).m = 1,
2,3, 4, (WLIXHK [7] F#E® 1). B, = |SD(m)| F A IR Bel)¥, B, =1,B,=2,B,=5,

B = 15,B, = 52, .m S H Ml M — N IER h 53 PD = PD(m . h), = E(r,w ***>r,w,)
= {rwp e rw  BIE E}i‘]ﬁﬁﬁh’l\ﬁx*ﬁﬁﬂ@ﬂﬁm*ﬁ rIAEEIER FRA rw,i= 1,0,
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h. PD HI5L PD () 5 L4 E, (MBI 161 G (E) o BT A IEAR AL d(rw,» -+, ryw, ) Z FITE R
i) 2 T 3K Plrw, s r,wii 9] R

PD(y) 2 PHrw, = rwi )] = St(rw e rw,; Mlow )

m %A E A8 E(L, -, m)MRALEERE p = {p,,+*, p,} WIERS L SPD(m) R ERIPT
ARAIERE r2 p WIEMRS 8 PD(m - k> o) WIE S, BI:
SPD(m), = {PD(m,h,c),Ir 2 p; h = |p|,***,m;c = 1, ==,[m,h]} (3)
Hrh, = {rl, "”’;.}={P1"°"Pn”',,+ . ...,rh} »[m ’h]pﬁ EQ, -",m)E‘JEﬁéﬁ‘Eﬂﬂﬁﬁp M IEMH
h 538 PD(m , h o), BB . B30 SPD(3),, = {{21,3}, {2,31}, {2, 3, 1} } . 1R #& SPD(m), M
SD(m) B X, BL AL SPARKS EF ™, \J i+ E % ASPDUIF.
¥k ASPD /| I\ SD(m)3R SPD(m),, /I
1. p<~{ p»*.p,}s n~|pls SPD(m),~ ¢ ;input m and SD(m)
2. for h<—n to m do c < 0; SPD(m,h)< ¢
for a<1 to [m,A] do from SD(m) take out D(m ;h ,a);
if D(m ,h,a)={pw,**spw,F , >+ F,} then
~lto|F dor ~F G, )W, F., —F.,G.,)

for i
n

+1 +1

for i<~ 1 to |F,| do r,<~ F,(i)); w,< F,—F,(G); c<ctl;

h
PD(m ., h,c)< {pw;**spWpl, . W, »°

SPD(m , k)< SPD(m . h)\J {PD(m ,h ,c)}

A
srw,bs

repeat

repeat
endif
repeat; SPD(m),~ SPD(m),J SPD(m , h)
repeat
3. end ASPD
#it1 4 SPD(m) = SPD(m), . NHE Ik ASPD I #:48
SPD(1)={{1}}
SPD(2)={{1 2},{1,2}}
SPD(3)={{1 2 3}, {1 2,3},{1 3,2},{1,2 3},{1,3 2},{1,2,3}
SPD(4)={{1 2 3 4}, {1 2 3,4},{1 2 4,3},{1 2,3 4},{1 2,4 3},{1 3 4,2},
{1 3,2 4},{1 3,4 2},{1 4,2 3},{1 4,3 2},{1,2 3 4},{1,3 2 4},
{1,4 2 3}, {1 2,3,4},{1 3,2,4},{1,2 3,4},{1,3 2,4}, {l 4,2,3},
(1,2 4,3},{1,4 2,3}, {1,2,3 4},{1,2,4 3},{1,2,3,4}}
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B DR F AR QA EE, FS F + M RBE R D%, BUE i D %l . Wit
BEG =1, VEBRETA Dii = 1, -, by AR F — 4R C,, ATTA:
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D) = C,0) )
PTO)] =2 PTOID] =2 D,0) S Di0)  (BCP ) 6-1)
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BI,m = 4 A D, = E[1,23, 418 B M &R %A DCP, RE 1 XE 3 Dy0)= 3 Dy
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EHm MK, B, TN FBEELAKERU L, it DCP BT BT ER T ECP .
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PD 1 PDfy VHIE — 3 A [0 (IEAR)EA T 4 R4, iE4E PECP = (PD,, PD,) . H ) — N IER ST
R PD, = E (row > rw)(Br, = 1) sy pepskEECP%E PIT(y)] S4B, 5N, B H 5
SR RMERKEBIAPC, = E(rw' >, ", DCP®NMB, ECPEIBN,~2(m+])"
rw )V HRE SRR HIO— N ERD - 2 2 2
4 xt, iLfE PDCP = (PD,, PC,), EM R 3 5 8
PDCP(y) 2 PD,())PC,(»), A HF w* (=1, 4 15 50
A LR+ T RARBWwHFIARL S 52 432
EPD,F R ANIEHR (HENEPDF A 6 203 4 802
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BE2 AR HA#E A ERENNEIR PT )% T HOFEERD®E - K
43 314 PDCP(y) Z i, BIl:
P[T,)] = = PDCP(y) = = PD,(y)PC,(y) (PD,ESPD,) @)
KRBT E @ ETA ERSH##30 PD € SPD, #1TH.
ik: 5 | BELL W5 PD IEAREA B & @ #EH PD,H a 1 (a < b),iCAE PD;,
i=1,a,MA:

5 PDy) = PC,0) ®)
P(T,(»)) =ZPT(»)PD) =X PDl(y)li PD.(») (PECP %) O-1
P(T,(y) = ZPD (#)PC,(y) = ZPDCP(y)  (PDCP i) © -2)

SCHR [6] 3R =B T EE s 2 PECP 3K, X BB B sk PDCP 3k, K KR T it H A1k
VI ESE. B, m =4 MPD, = E (1,23, 4) M IEREREN PDCP K 2 fix. X B

gIPD;(y) = PDI(y) + PDX(y) = PC,(3).
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(a) PD; = E,(124,3) (b)PD? = E(12,34) (c)PC, = E2(123_+4)
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EE3 AEBE He > 2)MERBRNE TR PIT ()T RER:

K(T,(y)) = ZPD (y)=- ZPCD(y)*>* PC(y) (10)
R, PCD(L <j < BN EM (G~ DEWSE — SR, ER ERBH (- )RGELH
BART (- DERSEETFE (GO RELABIRE BB EEE)ERN.PC KA
EW (e- DEWHRA, ER EMKER (e — DRLEIMHEAIIT e - HEWRBBRMN K
R X3 BT A AR BT 8 R B P RO AT B2 PD M PCD, L <j < e #ATHY.H E(EBLE)
RICE A, W PD(PCD B PC,) A Al D (CD A C)IL#.

RIEEH 3, B4 S8 FEAREZ B (SST) P&, AT iRit— MR PAT) = P(T)
PR Pt ) — R — W48 (GDO)HEINT

Algorithm SSTGDCM // Find P(t)) by SST and P,(T) of H= (V.E)

Integer m,n,.t,p.fl.ns,v,e

Array EM ,EN,DM.E,PD,NS,FL.Y,r,w,SN,SE,SDM

1. Initialize: v< Ve~ |Eim < 0sn <05t < 0;r < {1};p< NS~ Z;FL<+ ¢ .Y
“—¢:;Y(0)~ ;DM ~¢ ;EN < ¢ ;EM < E .If EM=¢ then go to step 6.

2. Process state node m: From EM find a hyperedge E incident on the positive
root r ,if such E, can not be found then go to step 6 else find SPD, of E by Corollary
1;DM <« SPD,EM - EM ~ {E} ;EN < EM .

3. Generate state node n: From DM take out a PDj = Ej(rlwl, *>s,r,w,). For each
E€EN and each vEE,,if v'.EwlU'"U w, then v, must be a positive pole of E, for generat
ing T, denote it by v,"to indicate that in G(E,) all edges incident into v,* must be deleted,
then contract each subhyperedge rw, of PDj into one hyperterminal E"—i’ stored in set r,,
to yield a contracted hypergraph H, expressed by EN and corresponding to a new state
node n with weight PDj and father node label m, that is, n < n + 15 NS(m)~<~ NS(m)+1;
FL(n)< m; Y(n)< PD;DM <« DM ~ {PDJ.} sr— riU wpi=1,"h;p=<ir|.

4. If DM = ¢ then t<t+ 1;SN(H)< m ; SE(t) < EM ; SDM(f)<=- DM .

. If EN5* ¢ then m < n;EM < EN ;go to step 2.

If p = v then state node n is a leaf node,go to step 9, else go to step 7.
Delete state node n : fl <= FL(n); NS(fl)=- NS(fl) — I; Y(N)~ ¢ sn<n — 1.

If NS(fl)=0 and fl 5 SN(#) then go to step 7.

. If t> 0 then m < SN(¢); EM <« SE(#); DM « SDM(¢);t < — 1:go to step 3.

10. If +=0 then the search process forms a SST.From SST the required P, (7)) and
P(t) = P[T(y)] can be found by the following Theorem 4 and above Theorem 3 respec-
tively.

11. End SSTGDCM.

EE 4 AR SSTGDCM A K REZ [ SST LB 5455 n KT E T EM BT
AREVER Y(n), HIEAFLERF S+ ", AT FERENTFRNETZTRRSHERU
KA IRNZAN, ERER—FRXP . BAPLT) =P . PHREFANEG AP EHMN

O 00 J0 N W
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—MNERBEHTE, FHAMRT SST FMMRA 0 Bl — I i — R BE 12 (FR B,

E: E RS — W p W PN T - REE TR (H) . HI, BB pO— 6)
MELF I P, = E(12,3)E,(123)E,(23) = E (12,3)[E,(1,23) + E(13,2)]E,(2,3), EB& 24
H;: E (12,3)E,(1,23)E(2,3) 1 E(12,3)E,(13.2)E,(2,3), RE 3.2 %] 3,5,6,7 fl 8 RIEB A
HRHWE—NT . HTFXBRAr WEREA ECEM RA DM| K T, 8% 7,8 E—15
fPD, . PTLIERR 1,2,3. 4 MO RIEXER ™ H 2 T . HIEL P(T) = P .IEE.
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#itd1l ERESSTGDCM W] 2, % ERFT MK, (NR R EM T HE SD,
DM < SD, 3+ BAE4 % 3t 4\ DM B iti — A DS AT LB T E,€EN #1356 53 v,e[Ew, U
U w)Ibh e + "R EE X

H¥ SSTGDCM 3K SST M Hit Bl HERE (RETHE2 ~9) & O(en), e B HHY
A, n & SST I 2B W R Y(n) = Prw) RAIF ¥ DKTPCGP HEH, KERESE
SCHR [9].

FESE—SHRMFEEA: (1)PDCPIEM GDC ¥ PIT ()] HIH M T H AT )4
R - WEEEBERSHMFERHRA; )% - WEESHITREENES.
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Improvement and Development for Chen's Essential
Complementary Partition Method

Huang Ruji
College of Automation and Information Engineering, USTB, Beijing 100083, PRC

ABSTRACT By applying the direted hypergraph theory, the concepts of the decomposi-
tion and contraction of a hyperedge are introduced. Chens essential complementary parti-
tion (ECP) method for solving the cascade problem of two passive networks is improved
to form a more efficient decomposition — contraction pair (DCP) method, then it is devel-
oped to form the directed (positive-rooted) decomposition — contraction pair (PDCP)
method, to solve the cascade problem of two active networks. Furthermore, it is
developed to form the general decomposition — contraction (GDC) method, to solve the
problem of finding symbolic network functions for the interconnection of several active
networks.

KEY WORDS symbolic network function, directed hypergraph theory, decomposition-

contraction pair method



