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AX = Bx,.,, (1)

ﬁql‘] A = [aii]nxn: B = [bnbz' ‘ 'bn]Ta X= [xlxz' * 'xn]T *ﬂ X1 = 1. T%-}f\‘%ﬁ.
X BTCE R R AR X BB 43 47 B A TR EL I W A B AR B R, T IR
HmAEERH A, RIEERER (Cramer) ZEN1E3]

. D bty
i e k=1 ALY [ ==1,2..n 2
o dtd =p° 24y s (2)

Hip Ay BER o WREATR, ded 2 A RTFIR.

HARTREETER s S MEAREERIM R.C KA )R AR %
WE detA M1 Ay, BERIHINTETRAREGHEINARRIE detd 51 Ay, B0,
HABRR (Chen) FAEITHE detA R Ay BEHBIRAFEMAAER 2 5 R KEER L
R FERE, FIAGAR B WFROR & 0 I B AR EI RS . #KES (P. M. Lin) ZESCHRLLIrR#8H, A
HRNERFRITRE, T OFE -GN E AN BRQR BN D, ik
T HWARS S, EHAEHNASGU LI —FINEEOE AR, REENEE
R, UK A RGRIEINEL R E 2%, AR S B A T4 REHNERSH. AL
B—RERRGGRARM: (1) WERREY: EWE AL FETE; QBEY
RSN FERINE LRI EAGE. ASCHET Ik (31 f [41, %A HERER
B — R, 18 0B F T & 2 L 0B — Bk R 805 12> 3 TR T PR 2R ROk A
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EE1 % W=[W;lx, f1€=1[0---010---01%,, TR LALT &, NFE p 1T,
EW-=W+F, & F—Kee], K HFT W HETRZHS, M
detW = detW + KA;;, 1,/ = 1,2,+-+,m, (3)
X Ay BIGE W, BREATA.
Nl BT
j %

F = Keg€] = K i 17,
1 W BT SR § ITAERIE I (Laplace) JRFF/E
detW = [Widy + o + (Wi, + K)Ay + -+ + WinAs]
= Wala+ -+ + W,h; + -+ + Wih,) + KAy,

LAEES
detﬁ\’ == dCtW -+ KA,',‘, %fﬁlﬁl{!ﬁlﬁ
S & X 2 5ERE M s Re
M, M,
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H My Mo M, F My, (3R r Xrar X(n—r)s(a—7r) Xr J (n—7r)
X(n—r), 1<r<n—1 %K M, B2FEF50,0
detM = detMydet(M,, — M, M*M,,;), 4)
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EE 2 EMEGE)R RSN ERE
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AH 0 & 7 %F{\i%% B ARERFRN, & =1[0---010---01pen, TE 14T 8,
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dCtW = dCtA + K 2 bkAki’ (6)
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W=w+rF=[" 7] . )
Ke; 1 Jatiyxcatn
i &P R AR
detW = detAdet(1 + KeTA'B), (8)
Horh g
A" = (1/detA)ad;[A].
XH adi[A]l = [A;17 B A BRRREAERE iR
b,'
KelA™B — (K/detA) Aty -2 |
b,
= (K/dCtA) i bkAk,‘dCt(l + Ke,TA—lB)
k=1
= 1 + (l/dCtA)K i bkA’(i' (9)
k=1
)X RAB)KEEH]
detﬁ\’ = detA + K 2 DrDgie EEITEE
k=1
=W NI HE

X1 W =W ;] ONEEREERGE R, BFE G(V,E.N &
R REBV RS BTEI 1,2, -l oy n 55, V] =0, TARS 15 W BE
LAFRERERE s B RSB B BRI 12 { (s i) [£5] = 1,2, -+ +>n3(ir0) € B} > {Wldsj = 1,
Y ,n},
PERE R M ERRR. B (.1 € B, BEXATHERY
(s i) = 1G5 1)), (10)
AR F((51)) B (o) MR, BRI 18 W TSRS RA B, = B —xt
—%F. FRMNEEEHEEEBOEE, SRTR ARG ML (Mason) E)R
T 170 B (A o R BB I S (Maxwell) 1), th 21 2 B8 (90 o T 0 A AV
FARRREAE. DUSRITE W it EEiEs GIW.
S} Al L 4T R S R B
detW = 7 (GI[W]), (11)
Ay =D(GLW),
RHET T D SRFRRAREETIRERABA TN GIW] %A IE I B
WL RN T BEM D BE.
R 1F 2, HEAG DR EREIN TR,
FE3 §W=W-F,GIW] 2 W iMssE, X8, (1) & W=[w,] f
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F=K€i€;r: DUJ

T (GIW1) = detW + KA,;3 (12)
(DEWER AX = Br,,, W35G F = Ke,, & + €,.65., H A ZRIEF T, U
T (GIWT]) = detA + K D b,A,. (13)

k=1

FE 3R, QBRI 2AEEANERERAIRERIREATR. HF
TRNET B T EEKMAAN GG RS T BE, MATHINERETHE
GIW]. TEHRIALEES, GIW] Whx GIW] #FERES. Hii GIW] £
GIW] WiRRE GIW] (REEE XILXHEI4]).

EX2  # RCGIWI, BBRIEIMER P, f(R) = [[ /(G,))s% REIT

G,DER
TUshs> f(R) = 1,3 f(R) BHRE PHTHE R,
BR, FERBGRZHI(AOZOMREIHE. FrilhiMEREEENTR 528
KRR, '
EX3 mpys@igl. (1) EFBE G0 AHTE GDo-H506 00, R
B8 1((,1)) = 201005120, AR A LIS 85 (DB HTIBGE Doy -+, (1) es - o -

F—#d G, 1) R, E8 DG, =(G:1), WIRAHHAKL.

SIS R A I A T B AR AR B — R
FE4 B T(GIW]) ==« + >, L(R(R) 71 RCGIW], FERAHHI

IR P, s RERLXMEE, LRES PEXNE, WE GIW] XTI BETHT
WIS L.

BB 4 G,DER MR =R — (3,1, W HR) =G, iNAR). Roe—f
P, 1(G,1)) = F(G,D0) + 1G> 1a)> B G b= (G100 BLE Goi)ab—>1(i51)2).
BT R=(,))UR, H MR EHIMER P, R = (i,i)) UR" 1 R, = (i,i).UR" #
WRRIMER P,BBET 9 BEHRWFE, # L(R) = L(R,) = L(R), EEMHTE
Giside 1 (G,1) HOE LREAT IR, 185

L(R)H(R) + L(R)F(R) = LRI, Wf(R") + LRI (i,1))f(R")
= L(R)[f((#,i)) + H((i,)2) I(R")
= L(R){(R),
Wi GIW] WTF 7 BEA#HFLNS %R, FEWTE, GIW] ¥F 9 BEFRAET
B, EEIFLE,

RENFE AR GREAESH I SERNS, SIISHRE 4 k. R
fist 7 BEB AT HOSMALNL., KEHE GIW] &Y RRE CIW WHibHk
1.

ol % WRRRER, W, 2 WIHEE T2 5IFTE T8N, InE
B detWy; Rl Ay WIEEE CIWLKE A, B WRZHRER TR,

RUEEm 38, W, =W, + F; f1 F;=Kee!, i&
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Keeo—K- s T
F= : ’
K K- i fT

¢ i3l
FRAEEE, I W =W+ F W RzEN. SRR SRS, 55
GIWI1. & GIW1 ERAL (s, Oy (s i)
(s5) R (i,0) f9S FIOEBTRE R, B
W, f((5,0)) = — (W +K). ¥ (5,8) IR
KW H AT s B 1((s ) = — W A1
1((s5)2) = —K, 1)
1((s58)) = 1((s5))) + 1((552)s).

ot Hob = 4 B VRS DU A4, T GIW T (i
GIW] Fshnbas T4 2 (9B B AR (A
B 1), Bl GIW]=GIW]=GIWIU(s,0)
UGs)aU s, 72U Gyt)s R (G 0)2) = (G,
N2) = —K,1((ss1)2) = 1((i,£);) = K, X53HI4 1571845 BAER.
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1 HEREERNRRER CIW]

W, BRk E Aot AR W3R R

1 BRERE
TRREER 4 oz, RIEEHE 35 (13) iﬁu&ﬂﬁ@@ W GBS E, 37 BD
AREVE daW 0 A, Iy GIW], W 2 froR. BB

/'\ WHFR, WH CIW] = EIW] = GIWIUG,i):
. ¢ H((Gridn) = K.

b B2 8 0 L HE R B SR IR R T S W

OB B BEBERI R GIW] B(D)RWREES,

Gelw] SR 3 (13) RENWERNKE CIW] ZTE 3,

B GIW1=CEIW]=GIWIU (G,n+ 1)U +1,
B2 HH deW R ag WERE 2+ 1),,f((,e+1),) =K f1 f((n + 1, n + 1)) =1,

X6,
T (CIW]) = (—1)™ %}(—I)Lf’f(ﬁ),

R AR CIW] WEEGRR 1ET), Ls £ ANEAEKK. IAHA HEK) 4
BRRAREMEER YK WBER, Ly R Law SRIEHA H(K) R fE S5, B

FTEIWD = (=) 3 (=D #) + (=1 (=) (mk)).
H H(K)
RIE(13)5, 3621851 (2) RSH
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G lw]

G.lw]

B3 wmRE GIW] B4 BLERE G W]

sl = (1K) (=" 1K) / > (=) ) AN/D,.  (14)

H(K)
EH5 i C W1 =GIWIUG,n + 1) Ff((Gn + 1)) = —K, [ C.I[W1]
EHER(4)ERE,
R AW RTFE4 % CIW] 5 9 B85, 386 KEE H(K) TR
SRS H, 58,5
N, = (1/K) 3 (=D wf(HK)), D, = D (—1) (K. (15)

Hy(K) H,
RAEER 1 EENFE, S THAG+DE da+1)=d(+1)=1,XB
A FRTUEREEMAR, X, CGIW] EHEIR (0 +1,n 4+ 1), REHIE
Hi, i H MESIUTUEG + 1D, (RERAE C.IW] EETHA (» + 1) RIKK
LB (on + 1), 5hy HABAHHBD)HM H=HU@® + L2+ 1), X f((» + 1,
n+1)) =1, N
f(H) = {(H,U(n + 1,8 4+ 1)) = f((n + L,n + 1),)f(H,) = f(H,); (16)
MH H Z2—AHE (2 + Lo+ 1), [
Ly, = Lyg—1, (17)
B, ((H(K)) =KH{(H(K) — (i, n+ 1)) f f(H(K)) = —Kf(H(K) — (,
n+ 1)), BA (»+ 1,n+ 1), RPELAE HK) 1,0
f(H(K) — (4,2 + 1);) = f(HJ(K) — (i,n + 1)),

[EE)
f(H(K)) = —f(H(K)), Luyxy = Luw. (18)
B16)—(18)RARA(15)K, HH R FI(14)X, FEH
N,/D, = Ny/Dx. EFREEE
2B HE

HF WEBHE G.IW] = G.LL + W1, I, B » B0, WitE deW R
Aj; 1) GulW1 =8, IW1=GIWIUGi)s 1((j»i)s) =K, WES5 Fiix.

W W OLG)R) BB AE G.IW] B(DXWERE, B G.IW] =
Gl + W1, Ly Bon+ LB GRS, 23831 (13) Kb W oM B8 16 25 1
CulW1 = G.ldyss + W + Fl, Eifi G.IW] HTE% G.IW] HFFHERETE, 5
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Xi Xi 1 Xi " X

Gulw ] 1 Galw] Gnlw]

B5 R deeW Fn Ay ERE B 6 ERE G.IW] E7 SHERE GulW]

G W1 =C,[W] =G, WIUG, 7+ 1)U + Lyn + 1), H(,n+1)) =K &I
f((n+ 1n + 1)) =1, G,[W] RTHE 6., EBEERRY G.[W] LR (»+ 1) 7
TEHIER (1 + Lo + 1),
i REN T BEARE
F(Gul WD) = (=11 + 33 (= 1(d)]
Qi1

Kb Oy B C.IW iy 1 BHEIRERIE § A L WER, [ =1,2,---. JH Qa0 0u(K)
A BFEFARE RS G K BT 1 P E RS, 0

F WD = (=11 + 33 (=110
Oi7

+ (=1 3 (—1DH(Qu(K)),
0j1(K)
RIB(1)R B BEN ()6
s/t = (1K) ) (—DPHQu(K)) /|1 + 33 (=1@n)|aN/Ds (19)
271

0j1(K)
G CIW1 TR, BB 2pn BRAERAMLN (0 + Lo+ 1), A
f(n+1,n+1)) =2,
FE6  if GuWIl =G, WIl—(n+1,n+1) fl G, [WI]=G,[WIU(,
n+ 1), f((Gn + 1)) = —K, 0 G [W] BEOUNREHREE.
i8R CnlW1 RTHE 7. ¥ G.I[WI T 9 EE, HESKH I BEK
O(K) RS K I HEE 0F o, EEH
N, = (1/K) (2)] (—1)f(0u(K)), D=1+ Z(J (— 1)), (20)
057K 057
BT = 2P EBES  ATUEARHEEREBAR, THRF (s+1, 24+1) L G, n+
1), METUR xan FXEEE, W (n+ 1,24+ 1) 5 02(K) LRk, Mifi F(0(K) —
(i,m + 1)) = f(OP(K) — (i,n + 1)), X HQu(K)) = Kf(Qu(K) — (iyn + 1))PL
Fo [(OP(K) = —Kf(O5 — (isn + 1)), Wl
FOH(K)) = —f(0a(K)). (21)
B O0a DBAELHEZTHINE: REEWRM + L+ DE 0F F&EEHKRG® + 1,
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n+1) B O, BB 6 F17 B 0F = 05, Hsh, 08 HER (»+1, n+1) M
R AR B Qe = 0P U + Lin + 1),0 =1,2,- -+, /T

= 1—[2+ o) + [2 Srcom+ 1o

o5 R o5

B [2 210D+ 2T H0R ] T

of o
= ‘[1 — DTHOR)+ DT~ DTHOR) + ] 22)
ofp of9 o5
H(19)—C2)RE
N,/D, = Ny/D;. SEREILH

SEELS M6 A MRV REME R, HERERBERXERARERENRBER
B b n— gk, i X TR AR E M TSR £00 B9 E IRTRSE IR,

., & &

AR 34 H RO HR TR A — IR B SR T B AERE AT PSR RBUR TR R RO
BANBRRET T sEROE—HE, BRMEETETEN LR, by
IR SRR e R R AR, W AmIN A MG EEETE A, At
WAY R Z B8, mERBERERMNAE DB ERERARE, FriltinREER &
3, (EITMEHRINERBPER 2 SRR BARLER, MMEERIRERK N H
> A 55— R R R PR KR M B0 R R BN A T R EREO B4, T
WILSCHERI7 ],

g2 #% X #
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A UNIFIED THEORY OF AUGMENTED GRAPH

Hu Zongxuan

(Department of Electronics, Shandong Universiry)

This paper presents a unified theory of augmented graph. Two basic theorems for a matrix
are proved. By making use of graph augmentation, evaluation of the determinant and
cofactors associated with a matrix is carried out in one single analysis which is referred to the
T -operation, so that is of a set of linear algebraic equations. The augmented Coates graph
and Mason graph are topologically simplified. Since the need for the formulas called £-
operation is eliminated, the augmented graph serves as a theoretic basis, on which the existing
network topology could be reduced greatly.



