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CRIRFRT 2, 77 78— RETOARREINT VW AITHRFRTH Y, “5H-(EREOEH DIk, &+
DA — 2 OEEDBEIIZE VW THEHWONTWSIHEERKRTHD. TNETDI I 7E¥—-XEBDKEIRZE
R T 72 UTEHREI N, TORFERROEHIfTONTE 2, ETHIZH D “—RMEY — XHE 1Z
Morita [1] 12 & > CEAXNEARAE S T 7120 T 557 78— XERTH B, Zhixs 7 7€ — XEHRD
GEBFERY, “A AT RN, “REARKIR” OWISL 2R B 7202, BFD T 5 7 ¥ — XU Rl e &1
LEOEIEHRINT VS, ARTIE, ~BAEY - XEEAPRRERREZEO0EMEL T 5.

ﬁﬁﬁ77J:’C777-\z—§?1§5(%ﬁ%’§'57’:&bk ,MT — 2 OEHRERETRENH L. Hw T T 7

EiE, &l e = {u,v} 2 2D0HWIZMOHFEAEDT =7 a, = (u,v),a;! = (v,u) TGS &2 WA
W77 7R UTERT S, Lzh>T, AT T 7OEEDT — 2 a 2k, HHEALTRT Loz
WEHEDT =2 a ! BH—DHIET D, ZTOHAEDT 7% a DHT — 27 LEHL THEH->TWVDDHBRENK
DITTITX¥—=REHTHE. LU —BROEBEINT T 7D5E, T LEMHEDT —IDBFETEEHRS A
W, IS, TR -RBIZEEF L LIRSV, AT, AEDT =2 a TN U THHEDT —T %%
TaDHT—7LELETDHILT, TOMEREMMHE Lz, Lizhio T, HWEDT — I BHFLELIRNT —2
BT =7 BFHE L. 512, b= a= (u,u) IZNTEHET— 7t a 2ECTHM u IZEHRET 20—
BCLR5. ULDBREIRK> T, ~BTEY — X HBMOFRFR 2B U7z

75 7 ¥ — REBDOMFEDOFE, Thara [2] IZX D ERI N7 2 x 2 p-HERFRIRIHE D & 2 B O LA
OZ EFIZET 5 ¥ — X (FHEY— 2B OWETH 5. Serre BWHFE Y — X EBULILA 75 7124
TEHE—XEMTHD I L 2MEML, T D% Sunada IFHF Y — X HEE 7T 7 HERINMHFIZZ D EH/ L 72,
1% B2, Hashimoto [3], Bass [4], Bartholdi [5], Mizuno [6], Sato [7] 21X U & T 2% < DHIFEEIZ &
D, M4l T 7IINET 207 78— BB ESE - HRINTE 72, ILETIE, 81774 —27 L DORERIC
DVWTHMHEINT WD, ZOYHD DN SH- (DT 8] THS. INid “fhit — B 7]«
O—"2'y—"4—2" OBBITHORELIER 25225 2 20RTW5. 72, HRERIIMOITFFIRER
IVEEFIA—TDOWEEZFARDIDIGEHLZERRTHEI LR L. J0—U 7 =04 —22iZT7 VXL
U A — DR A THIET T A - DREBNBRETVD—DTH5. BFHEBIZANSGNDEZ L
DY, HHRAFZONHZILDETLI2LE DT TIASHEINT WS, 61T, Ju—T7 =T 4 =237
7 7 ORMEEIZBET 2 P9 I2E£B5 L TWD. SH-FHEOEHILEDFHOMR, 540577 7H



RIREOKERP PRI HFLG Uz, £/, 0 —TU 7 — U4 — I WMEHRE—RITHRTH I LicEonT, —
G EY — XEBIZHIR U 28TV A — 2 ETVOBRERES S Z LTI L7z [10. ZOBEIZIEIT o —
Ty = A= R BEF VAT ETILULEENT VS, SHOMETIE, BFUAr—28 7778 =%
BEBUIIEWZHEO - ED S S.

DI, Bz ¥ =& EEZART I 7 —XEBEET I T 5.

B, AIUIFHETE (R TR) | Rk UhLU&EE) & oIFEME 11 12ED <,

2 BA
21 U57DER

FAEVIZHUTE 2 2 HAOM {u,v} (u,v € V) ZIZHD2HELTL. 2D20EADM G = (V. E)
 (fEm) 777800, VE Qe TN ZNEMA, e L8 Hidlu,o € VIZH U, ayy,deg(u) %
Ay = #{{u,v} € F},deg(u) := #{v € Vl{u,v} € E} £BL. 175 Ag = (aun)uwev, NATTHI
D¢ = (deg(u))uucv 2 ZNTH G OBEEATH], KEATH & LR 2 HNDMEFEN OEE {(u,v)|u,v € V}
DHREGAZRZTEDZLE BEON A= (V) 2FHWTI 7200, ADLEET—2 (FlHE) & L&
T—2a=(u,v) € AL, u,v ZENZTN a D (tail), B8 (head) & W\, t(a),h(a) TKRT. BT T 7
G=(V,E)IZxtL, 7T—20%E%Z Ac = {(u,v), (v,u)[{u,v} € E} 32L& 7537 AG) = (V,2)
EXNMAINT T 705, IOUEVEANT I TREART S T7ORMNEEETHELEVAS. T — 27 DY
x=(a1,az,...,am) PETH5 LI, h(a;) =tair1) (=1,2,....m—1) BEOIDEDE VD, ZDLE,
mzazDEI LV, I(z) TEY. T5IT, 8z r HEFKIELEDZ 2" TR, hlam) =ta) DEE, x
ZHE W, A EOMEeKkofEEE X, BRI m OHE2KOEEEZ X, TERT. o T L W EWHARD
HTRELWGE, 2 BETHD LW, £z, 2 BN TH S L3 t(a;) # blaip) (i=1,2,...,m—1) 2D
tlam) #bla1) £%25D0%ET. BEX m OXEEH o = (1,2,...,m) IZHL, xo T (az,a3,...,am,a1) &
EDD. Bz, € X, (meN)IZXHU, 2/ =20k £725 kWFHETELE, 2,0 BAMBTHZ L0, Z
DORfE z~a2 TRT. ~ICL2HE 2z ORMEEHEZ 21 702 X0, A EOFET A I NVLEKDESLEE Pa
THY.

22 —MEEE—YEHK
REMBQRELTE. B rv: A > RIZNL, B0 :AxA - REUTTEDS:
0(a,a") = 7(a")dy(a)e(ar) — V(0" )0g-10r

ZZT, g1y (a,d €A)iFa,d PEWIIMDOHT -2 DL Z 0, ZhUADE E 1 L 2EBET 5.

A LOWHIFAE © = (a1,a2,...,am) (a; € A) IZX L, ZDFEZ circy(z) = 0(a1,a2)0(az, a3) ... 0(am,ar)
TEDD. Npy(cirey) 2 A BRI m OHHHABOMEDME U, AT 2 —REEY —X ZA(t;0) ZBAF
TEDS:

Za(t;0) :== exp (Z th) .

m>1

I —RAEY — ZEHOEHTRR L L5



AR L NFEIRZ 77 AG) 1TNT 2 - BIEEL— X Zag) (t:0) 1220 T, 09 =§|,—, & L7zbDHK
Bt — %, 05 =0|p—1 EULTbDOMEMEY— X, 01 =0,y L UL ODBHREY—RTHS. T72b
L, BAEEY -2 X INS 2 RANLRGEEICE DT I 7Y - THS.

757X -2 %RELTIERNFZRDOBL ¥ — ZITIFIEBEROMIZ “F1 5 —FR” P DBREKR
HIFAET B, Morita [1] RENSDY— XD B L2 ¥— R A2 52, TANED &S RlEa iz diE st
AT =R, BARRERFONER L. 51T, ~BAELX-XBENSDORREE IR ->TVWEI LHRU
TW5:

EH 1 (Morita [1]). ARERZZ 7 A = (V,A) IZ2WT, 15l M = (0(a,d))aaen ZEDSZ. &1 7 —F
Ea(t;0) 4751 Ha(t;0) ZBAF D X5 128K<:

1
Battit)= 1] e .
1
HA(t;G) = m (2)

IDLE, —BHEY —ZIZOWTUATOERNE D LD
ZA(t;Q) = EA(t;Q) = HA(t;Q).

X (1) & BHEL— 20415 —Fx, X (2) 2HARRLNS.

23 SH-EBEOEE

¥l 57 G = (V,E) IZRULT, H#EINZ T 7 AG) = (V,A) 2Ex2 5. W#E K EO n RILE115
EROEE%E Mat(n; K), K LD m x n {75 2KDOEE%Z Mat(m,n; K) £ &L 175 U(G) € Mat(|A|;R)
D (a,0) KAET =2 a5 o NEBIRIE 12 On(ay(er) — Ou—ra THEEBIFHIET B, ZOF5I% Y
-7 —BRI eV, INNSEEIBRFIUA—JET L EIO— Ty —Ugx—22 05,

257 G = (Vg,Eg),H = (Vyg,Ex) WAMTH 2 &%, RO OB HERZ RTT 52 K
fiVog—=Vy BPEIETEHILEEL, 2h%E G~ H TXY. Emms 61375 7ORMEEL Jo—7 7 —
7 A —7 DEFRMEIZOWTO RO FHENL T,

748 1 (Emms et al. [9]). G, H Z8EA 7 F5 7835, GDru—7 7 —EBI5% UG) £75.
G~ H <= Spec{(U(G)*)T} = Spec{(U(H)*)*}

ZOHXT Emms 5% U(Q),U(G)", (U(G)*)+ DEEHEE 5 272, J0u—"77 —BBIFHNS 00518
D, ZNIIEHY — ROBAXRRIZET 2175 M = (0(a,d))aaen THY, ZOEELHNIBARAL RO
BITEZoN%. ZO/IZHOTHEH L7z Konno and Sato &, 70— 7 —EBB4T5 OFEH L IEHADMERH
-2 THEZONDZ L 2HXLL, SE-EHEDOER L IFIENSIROEMZ R U 72

¥ 2 (Konno and Sato [8]). V = {v1,v2,...,v,}, Ml m OLES E o528 5 7% G = (V,E)
LB IOEE, GOIO—Y 7 — BB UG) ORISR RROBTER 5N 5

()\2 - 1)m—n det(()\2 + 1)DG - 2)\Ag)

det(A\I - U(@)) = [T, deg(v:) '




Konno and Sato XEEZHR 2 FHEBRTE22I LT, HAME+]1 2BEHEZ2EDTEZ DL, *
NUNDEEEE 5 X PEELERNE T TEZXD I 2L L.

3 —REEL—YDFERT

PR R R I T H R BAT A 2 W7 AT A AR R TH . —7, BAKRIZT — 7 M BRDIFHN & 517
FIRKRTHD. WA T Z 7120 2FHE - ZDFRFZRIILATOEY TH5:

EH 3 (Thara [2]). HR¥EFMZ S 7 G = (V,E) CHTENHAERS T 7% A(G) TRT. ZOLE, AG)

1
(1 —2)IEI=IVidet(I —tAg +12(Dg — 1))
UKL, BRERZ T 7059 2 — M EY — X OGHRFRIE “FrEBEE 57 & “RERBUTH % H
WTRIND.

Zae)(t;0") =

EH 4 (I-Morita-Sato [11]). A = (V) 2% EH7 — I/ P LELV -T2 ECERAERNI 77895, £
WAy 27— 27 DWNES {a € Alt(a) = u,h(a) = v} &BL. DL, 175 AL € Mat(|V]; R), X 1741
DY € Mat(|[V|,R) #IRD &5 IZEHT 5

(AeA)uv = w(u,v) Z T(a),

a€Ayy
(DeA)uu = Z w(u,v) Z T(a)’l)(a/),
veV,u#v a €Ay ,a’ EAyy,
7272, w(u,v) = {1 —t (Za’eﬂw U(a’)) E;a”@luv “(a//))}_l u F# v,
{1+t (Caeca,, v(a))} z D,

E72, 0 S EE BT ((a')0g 10 )awen & J EBL. TOLE A= (V,A) IZxT 2 —fHEY — X 1ZH
LT RDEAD D LD

7 1

~det(I +tJ)det(I — tAX +t2D%)’

Za(t;0)
ER 2. AL, DY 2 TN ENMEBETY, MERETE LR EE, AR5 7 Gzl T, SR
AOAI(G) =(1-1*)""Ag, DGAI(G) =(1-1*)"'Dg
UNDRRVASR
Proof. VR TIRER 4 DFEMELS . 751 M = (8(a, a')).wren 125 L,

J = (U(al)(sa—la/)a’alem
K = (5b(a)v)a62l,v€\/
L:= (T(al)dvt(a’))veV,a’te

LBLE MG KL—J THA505. 1741 A, BIZX U det(I — AB) = det(I — BA) H D YLD T L2



BB, ZA(0) RUTDES CERTE 5:

Za(t;0)" = det(I —t(KL —J))
=det((I +tJ) —tKL)
=det(I —tKL(I +tJ)"')det(I +tJ)
=det(I +tJ)det(I —tL(I +tJ) ' K). (3)

ZIZTHENBIH T —tL(I +tJ) 'K %58 U CRIEE 750 BRI 2 BT 5.
u,v € VIZH L, A DEFREE Alu,v) := A(u,v) = Ay Uy, ZEDD. & 2 HN u,v € VIZRL,

J(u,v) := (v(a")0g-10)a,ar e (u,0)
K(uv ’U) = (5h(a)v)a€91(u,v),vev
L(u,v) = (T(a’/)évt(a’))vGV,a/GQl(u,v)

B, Tol, HAEAGV Z2lERE ANS. THICESVWTES AN LTHIERE 252 5. THMA
u,v,w,t € VIZ2WTu<vw<z,u<wdDeE 7—7acWu,v),d € Aw,z) DIEFIFa < a EE
DB, X5, 0 €Uy, d’ €Uy AT BNEF%2 a<a &T5. INSDIEFIZHE> TITH J K, L % ETE
OI/IMTFITHIRTED LDITERL, 5tE T2 2 & T, ROEANFoN5S:

LI+t))'K= Y F(uv),

u,veV,ulv

727U, F(u,v) := L(u,v)(I + tJ(u,v)) ' K (u,v).

ZZT, Flu,v) &0 2 HABDOEMLDES A(u,v) DEFIZE D, LFD 3FHDGED ENNITHHEZ
Nnb:

(i) #HEZ 2 2 DDTEN u,v € VIZRU A(u,v) # D TH D, Ay =0 F 721 Ay = 0.
(i) T w e VT U, |A(u,u)| =k #0
(iii) AHEZ2 2 2 DDTHM u,v € V IZHU [Ayy| =k £ 023D |Ayo| =1 #0

PR, 2D 3 20551231 T Fu,v) 251853 5.
(i) DB, J(u,v) = 0 THENS, Fu,v) = Lu,0)K (u,v) = g2l v 72,
(il) DB &, Tbb, M1 DOV—TITHT 2 Flu,u) 52 5.
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ZD&E, 115 J(u,u), K(u,u), L(u,u) ZEARD LS 1274 5:

J(u,u) = € Mat(k; R),
/(1 oov(k)

~

1
K(u,u) = ) € Mat(k, 1; R),
(1)

Lu,u) = (( ) € Mat(1, k; R).

(I+tJ(u,u))~ ! ZFHET B7-017, ROEHEH NS
EE 5. LA A= (a;);jepn CHU, A= (tr(A)] — A) LB ZOLE,

(I4tA)~" = m(utﬁ)
MR DAL D,
IhED, (T+tI(u,u) L BUAFTEZ 5h5:
. {1+ T},

det(I +tJ(u,u))

—

Ju,w)K(u,u) =0 THDIZ &b, F(u,u) i

1
det(I +tJ(u,u))

L(u,u)K (u,u)

AN
BB, (iil) OBLEIZDOVWTERS. Thbb, M2 07— »¥6d 1 DU EFET 5 “Flicx$ 2
F(u,v) k3.

2 W7 —IWBRBRTEET DT —2



178 J(u,v), K(u,v), L(u,v), ZATD L 512725

O vk+1) ... wvk+l)
- ok +1) ... ok+0)| (0 B ,

J(u,v) = o) ... u(k) '_<C 0>€Mat(k+l,R),

v(1) v(k)

0 1
K(uv)= | (1) € Mat(k +1,2; R),

10
v = (70 Y st ) SV R

ZITC UTORMEAWTEHEZED S:

N A B
FEIE 6 (Schur). 7o v 7175 M = (C D) (A,D: IEFHTF, A FERNIZNL, M © AIZBS % Schur
#4175 D - CA B % M/ATEY. 20L&, M OFrH 70 REMTchERoNn5:

[y (A—l +A7'B(M/A)~tCA™! —A—lB(M/A)—1>
a —(M/A)~ICA™! (M/A)~ ’

det M = det Adet(M/A).

LEO M 25 BEMRELTEE, M O (1,1)-70 v 2 OFFFIRROEHE BV TR T 2 L 25T
x5

EIE 7 (Woodbury). EH 1 THWZ{T5 A, B,C,D 22T D PEAlO L &, M ® D \ZB$ % Shur
#151% M/D = A— BD71C TEDS. ZDOL &, UFDEXNK D D!

(M/D)™' = A7 4+ A7'B(M/A)"'CA™.
THILZDeE, T 1O M DHHARNIUTFTTCEZSNS:
det M = det D det(M/D).
ZOEEEHNT, (I +tJ(u,0)) A TDO LS 12ET 5:

([ U-£BOY B eCB)
(I—FtJ(U,U)) = <—t(I—t2CB)_1C (I—t2CB)_1 )



(I —t>BC)~%, (I —t2CB)~! %354 5. £, BC,CB %

v(l) ... v(k)
BC = (v(k+1)+...+v(k+1) | : € Mat(k; R),
v(l) ... v(k)
vk+1) ... vk+I)
CB = (v(l)+...+v(k)) : : € Mat(l; R)
vk+1) ... vk+I)

Y%, EHS WS E, (I —2CB)Y, (I — 2BC)~" BLAFD &> 128135

1
det(I + tJ(u,v))

— 1 —
I+#?*BC) = I+ t*BO).
(I+#50) det(I + tJ(u,v)) (I+#50)

o 1
~ det(I — £2CB)
B 1
~ det(I — £2BC)

(I —t*CB) (I +*CB) = (I +t*CB),

(I —t*BC)~!

X512, BOB=0,CBC =0 Thr I IitHEETRE,

B B
~ det(I +tJ(u,v))’

INSDEEEMS, (I +tJ(u,0) " RIKD &5 ITHKES

o 1 ,(BC O O B
(I +tJ(u,v)) _det(I+tJ(u,v)){I+t (O C/'E>_t<0 O)}

(E?:o

—tC
det(I +tJ(u,v))’

—tB(I —t*CB)™* —t(I —t*CB)"'C =

— K(U,’U):O
O CB

WD NDZ BT T nd. £oT, Fu,v) &
L(u,v)K(u,v) tL(u,v)J(u,v)K(u,v)

det(I + tJ(u,v)) det(I + tJ(u,v))

na.
(i) OFERE D

B L(u,v)K (u,v) L(u,v)J (u,v)K (u,v)
Z Fluv) = Z det(I + tJ(u,v)) ! Z det(I +tJ(u,v))

Or

THZ
(1), (i

~—

u,veVulv u,veVulv u,veV,u<v

&%, det(I +tJ(u,v))™t =w(u,v) THDZ &nbH,

L(u,v)K (u,v) B B
(det(I + tJ(u,v)))u’v = w(u,v) aezmw 7(a) = (AeA)u.,va

(L(u,v)J(u,v)K(u,v)> _ {zvew Lo (V) Y g, wea,, T(@u(@) u=wv
det(I +tJ(u,v)) /.. 0 Z DA

MDD, BAE&D,
L(I+tJ)"'K = A% —tD4

WD 0. ZER (3) ITRATEZET, ROZNEEANESND.
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