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*m~f;J:, wJm!IAJ~~ L, < :t&xJJiJ>-:::, t.:IZ.Yft.JJ<Jf-*■·E-:?lJE.O){~JJlHR~O)z¥t±\7J~/;::--:::,I,' 

L~~G-~-~t~GBO, ±~g~r~ft&fflmO)JJ<~*•~-:?l~, -&O)ffmff~~77 

---1:~~•L,LtWLlll~~et--:::,J :: t~~Q. ;:O)±~g1:::s1tG~1~1:i: • fflmtJi1Fl:iJ~~~Q:: 

t • f!\€~~7 7~t:i:tci: < ff~7'·7 7 ---1:~~-:?l e~■ L,t.::: t • -t"O) ~ 5 tci:tx3cr~tWLlll~~e 

fif"'.J;: t~~G. W!Jll~~~7'J-/;:: t 3 --:::,O)~~iJ!~ o, ::ttGf:J:l:iJ~{i:RfflmO)~i'if:l:'ffl'f;::,qx}'lT 

G ;: I::'. iJ!~~ tL Lt,' G [7]. L,iJ, L,, W!Jll~~f;J:fp. < 0) :7•7 7--E-:?l /;:::;]31, 'Lffi.ET Gfi)'IJ:i:\~~~ 

~ GROD, -t"O)~~~!c~T Q t.:©O)~{tf'f;J:*tl4x. Gtl Lt,,tJ\,'. 1Fl:iJ~fflme:t& -5 § i¥Jf:J:, l:iJ 

~--~f;J:Jl'.x_/;:: < 7Jl -:::i t.:fflm-?fi>7U:i:\O)'f'i'it etm~T Q ;: t ~ ~ Q. *m~ ffl\, ,f;: Study 1-HU 

:i:\f:l:, B'ffl"O)f'r>1U:i:\ I::'. ~{.l;.{O)•f'i'itefp. < fif--:::,-:1J, ~~tci:·l'i'it t:i'¥1'.ET G. -t" 0) 2 fj~O)fiJU:i:\O) 

~~-?::ttBBtJ, G, Wllll~~e t--:::,t.:iltlO)~ftf:e~ o t±:1-t:: t tJ!*lilf5'i'.O) §~O) 1 --:::,~~ Q. 

ff~~57J:::~O)~•ffi-•~we4x.QO)~, ~77~-:)lO)fflmO)tro:1J~~Q. ~77 

·lz'-:?lO)fflmf:J:, ~*i¥J/;::{~!Jll-lz'-:?l O)fflm 01(a, a') = ()!J(a)t(a') -c\"a-'a' (a, a' f;J:ff~:7•7 7 IAJO) 

7-:7 (ff~JZI)) t[AJ;fiO) "Jf;:i:\" ~4x.GtlG. *m~:t&-57J<fr-*■~-:?l [6] f:l:*~1:::W!Jll~

:?l e-&{I:: L,t.: t O)~, -t"O)ffimf:J:WJ,lll--l:t-:)lO)fflm1:::~--:J1,,L 0(a, a') = T(a')(c\"()(a)t(a')-c\"a-la') 

~4x. GtlG. ;: ;: ~, 6a-'a' f;J: a I::'. a' iJ!lf.1,,f;::{{!!O) r~J ~~ Gtii'i 1, -t"tl~7'J-O)tJi'i O e~ 

-tJER~~Q. 

5tf'j'li}f5'E~f:l:, ~ 7-:7 f;::j<j"L,~tJ!-;fJ;::~* Gj<j"~ff~:7·7 7 f;::j<j"L, L :7·7 7~-:)liJ!~-~ 

tlL~t.:. -ftO)ff~~77/;::j<j"L,Lf:l:, *'f, 1[1,,1:::~ttJG 2"'.J0)7-:70)*£1.el:iJt~tJ~.IB~ 

~ L,, •J~:5t0) 7-:7 f:::t,tL, L f:l:~il11¥1'.EL,1J1,, l::'.~ilb G O)iJ1B{91J~~ -:::it.:. ;: O)~i'i, tst~ff~ 
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:7''7 7 h:l'J"-:t G :7''7 7-E-jl t iA.lt.l!H:;J:ffc5 :: t ibHiJfm-c_,il) Gib\ -1J-c_,, 1[1,,f:~ t tJ G 7-7 0) 
me~O)l5R~~G~Rl0L?77~-::5l~~b0LL*50)~~-""0il00k. *M~L'~, 

{:f.0)7-70)~e 1"~fPlg<" 0)7-7~LJ t~•-:tG:: tf:l lJ, ~O)~CJ1Jf:{&GtJ1'':7''7 

7~-jle~mLk. ~GR, ~O)l5~~0)~•0)tt""0~, ~ft•*~*•~-jl~@m~ 
~f:~JW-c_,gr Q:: tib!Jil~-c_,g<t.::. 

2 ~flffi 

1H -c_,~ft-f;f;:e~-:t:: I:'. I:'. 9 Q. ~ft- X = Xo +xii +x2j + X3k f:l'J" L, x* e X O);l=H)¼'.t 9 Q. 

9tJb'6, x* = Xo - X1i- X2j -x3k -c_,il) Q. X 0)/ }VA e llxll := VXx" = ✓x5 + XI + x~ + x~ 

""0~-9Q. :::neffli,,L, X O)*~~ftf;J:. x-1 = 11:11 tifftG. {:f-O)~ft- X fi 2 --:JO) 
1l~- s,p effli,,L X = s + pj t~-iiG. 9tJb'6, X = Xo + X1i + X2j + X3k i:J-tLL, 

s = x0 + x1i, p = x2 + x 3i EC I:'. :B < I:'., x = s + pj ;blp\Z IJ Ji.--:J. Mat(m,n;K) fi,f,$: K 1:. 

O)mxnfi~O)-~l'.'.9G.{:f•O)~ft•fi~Rl'!"LLt00~0)15~~-~~~fffr9G.9 
tJb-S, fiy!J ME Mat(m,n;IH) f:l'J"LL, 2 --:J0)1i~fHIJ M 8 ,MP E Mat(m,n;C) iJ!fffrL, 

M = M 8 + MP j t~-iiG. '¥~ ip: Mat(m, n; IH)--+ Mat(2m, 2n; C) e 

M = M 8 +MPj H [:: -::] 

L'~~G. td~'L, MP, M 8 fi~:h-t'':h MP, M 8 0)1i~~f)¼:fiJIJL'il0 G. *Wiij-c_,)'§1,,G Study ff 

3nJAfi*L'~■~ :hG: 

Sdet: Mat(n; IH)--+ C: M H det(ip(M)). 

Study fHIJAfiiffim'O)f'r3nJA t iAJ ~, * tdi~{.1;{0)•11:'.ie 1,' < --:Jib>fif 0 L 1,' Q. ~J .:tfi, fiJIJA 

O)fJtO){*ff'itt:fi Studyfi3n1Af:~i'ib0L1''G. :::nf:l lJ, fi>1IJA~~L'il0G,m*~~O);l#/±I 

fi, pJ:M,tl\lf:ffl:O)~~t~{tlLt.::-¥/l[&L'fi5:: tiJ!pJfj~-c_,il)Q. ~ Gf:, .±~:f1l1.L'tffc5ffft■e.1;cn:~ 

«G: 

m 

Sdet(M) = IT m;,;mi,i 
i=l 

k 

(I+ M)-1 = I - (1 + L mj)-1 M 
j=l 
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~m 3. 7"p o/ :71-rYIJ M = (i ~) (A,D fi.IE:nrr:11J) f;:j,fl.,, M/A := D- cA-1 B ~ M 

0) A 1:ifflTG Schudmfi'7'Jt 1,, 5. A, D - CA- 1 B iJ!.IEJllJ--CibG t ~, M O)~;f'j':7IJ/i 

_ 1 _ (A- 1 +A-1B(M/A)- 1cA-1 -A-1B(M/A)-1 ) 

M - -(M/A)-1CA-1 (M/A)-1 

--C~,±-Q. ~ 61:, M iJ![JBjf:~fiylJO) t ~, Study fi71JJ'.\fi Sdet(M) = Sdet(A)Sdet(M/A) t~ 

,i"Q. 

~m 4. 7•p o/ :7fi:71j M ~$~ 2 t [Aj:jfO) ti 0) t T G. M/A, A, D i:n□ :t "'C, M 0) D 1:00-r G 

SchudilHHIJ M/ D := A- nn-1c iJ!lEJlljO) t ~' 

(M/ n)- 1 = A- 1 + A- 1 B(M/A)- 1cA-1 

t tJ: G. ~ I? h:, M iJ![IBjc~;f-171jO) t ~, Sdet(M) = Sdet(D)Sdet(M/ D) iJ!fll<: IJ .l[--:::>. 

2.2 Lyndon word 

X ~7Jv7 7.r-i:..,y 1-, -t:"O)J:O)!gO)jf@j~ X* t~T. X J:O)'/i'f~j:\/l[i[FF < f;:J: IJ, X* ?b~ 

/l[i[FF~i?i'ttJ:G. !i§w = x1x2 ... Xk EX* /;:jsj'l.,--C, k ~ w O)*~ ti,,1,', lwl "C~T. ~w iJ! 

*--c 2b Q t fi, w tit g $t J: IJ ti ~1, ,ffJIO)!ttO).r< ~ --c~,±-tJ: 1,,.:. t ~ 1,, 5. -rtJ :b t>, lzl < lwl, 
nlzl = lwl ttJ:Q{f~O) z EX*, n E z>o /;:jsj'l.,"'(, w =I= zn iJ!fll<:IJ_:j'[--:::it ~, w fi*'°CibG t1,, 

5. '¼ t-:, *~tit O --Cfi~ < *"C 2b G ii§ w tit§ $J,O)ili)@J!l~~O)r:j:I--C;fi!i1j,O) t ~, w ~ Lyndon !a 

ti!¥~. {91J;tfi', X = {1 < 2 < ... < n} J:O)!ttw = 123 /iLyndon!tt"CibG. w fi*"Cib IJ, ili) 

@J!I~~ {123,231,312} 0) q=i--c;fi!i,J,--c 2b G .:. t iJ, I?~)% iJ>"C 2b G. -:n, w = 1231212 fi*"C 2b 

G ii\ Lyndon ~"C/itJ:1, '· w O)ili)@JJI~~ {1231212, 2312121, ... , 1212123, ... , 2123121} 0) 9" 
"Cfi!! 1212123 iJt;fifi,J,--c 2b IJ, ~ I? /;:*--c 2b G iJ, I?, 1212123 fi Lyndon !!--C 2b G. X J:O) 1J Y F 

Y~HO)~i?i'~ Lyn(X) "C~T. 

$m 1 (Lyndon's factorization theorem (cf. [2])). Vw E X*, 3li, l2, ... ,lr E Lyn(X) (li 2: 

l2 2: ... 2: lr) s.t. w =lib ... lr. 

Lyndon factorization theorem J: IJ, .L-;.Cf O)j:\i)tfll<: I) .l[--:::>: 

2': ( )-1 II (1 - n-1 = 1 - L x 
lELyn(X) xEX 

tdi l.,, IT;::: fi1F:ltl1J□)l[j[/;:ij!~ t Q.:. t ~~113KT Q . 

.:.0)$~iJ,6, ~iJtfijl?tLG: 
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fil'~ 2 ([1]). ~ X E X /;:j'<f L, -C.i£7J1HU Ax :a:-j<f Jt~ --l±" Q. Jm W = X1X2 ... Xk E X* h:j<j"L,, 
Mw := Mx, Mx2 • • • Mxk /: 5E■T Q • :.: 0) /: ~, J;.{r O)~j:\;aifflt IJ J.l."J; 

det(I - L Mx) = II det(I - Mz). 
xEX lELyn(X) 

.,g. X2 Ii X J:::O)i"fil:i:t/l~ff < i: J: IJ 7 Jv 7 7 ~ o/ J- t t,J. 7.i. J: -::J -C, J:::0)$/mli X2 1: 
j<j"L,-CtrnJ,¥,JH:Rl<:IJJL"J. -ttt.:b1-:>, (x,x') EX x X t:j<j"-t7.J.i.E7Jfi)llJ M(x,x'), ~!½ l = 
(x1, xi)(x2, x~) ... (xk, xU E (X2)* /:j<j" l, -C, Mz := M(x1, xi)M(x2, x~) ... M(xk, xU t 5E■ 

L t-::: t ~ , * 0) 5:\ iJi Rl<: IJ JI. "J : 

det (1 - L M(x, x')) = II det(I - Mz). 
(x,x')EX2 lELyn(X2 ) 

(1) 

.,g. V t, .,g. { ( u, v) lu, v E V} O)Jj~7J'·i:l- sit O)f_§_ ~ = (V, sit) :a:-lfllJffi[P] 7·7 7 t T 7.i. V, sit 

O)ft:a:-.:C-n-t'';tl.,JJi#-(, 7-7 (lf[P]ill) t 1,, -5. 7-7 a= (u,v) 1:j<j"L,, JJi_g u,v :a:-.:C-n-t''n a 

O),ij\ (tail), ml (head) tr!>¥ct, t(a), fJ(a) til<:.: t!:-t7.i. 7-7!iUiUi:9s:~PL'WiilID~n, 
9s:m,fJ{UO)JJi#-(:a:-rui, 9':i!fflUO)JJi#-(:a:-,ij!,t-t7.i. ~!:, t(a) = fJ(a) ttt.7.i7-7:a:-1v-:tt1,,5_ 

t(a) = u, fJ(a) = v t t,J. 7.i 7-7 a E sit O)•i:l-:a:- situv til <. ~ 1?!:, 2 JJi_g u, v E V fcl]0)7-7 

O)•i:l-:a:- sit( u, v) := situv U sitvu L'~T. 7- 7 a E situv (:;\"sf l, -C{fjlO) a' E sitvu :a:- a O)J!f!_7-7 

t"t7.i. -ttt.:b1-:>, at "J!i!_[P]~" O)~-C0)7-7:a:-aO)J!f!_7-7t-t7.i. fJ(ai) =t(ai+i) HM!t-::T 
J:57J7-70)JUp= (a1,a2, ... ,ak) :a:-~~ kO)~t1,,5_ ~!:, fJ(ak) =t(a1) ttt.7.it~,p:a:

M~ t 1,, -5. ~ pqO) M~•i:l-:a:- c(~) -c~-t. '.¥~ T : sit--+ 1H 1:j<j-L -c, '.¥~ 0 : sit x sit--+ 1H :a:-* 
\!;E~Q: 

0(a, a') = T(a')(o~(a)t(a') - Oa-'a' ). 

* t-:::, M~ c = (a1, a2, ... , ak) E C(~) /:j<j" l, -C, circe( C) := 0(a1, a2) ... 0(ak-l, ak)0(ak, a1) 

t5E■T 7.i. 

~~1.li~lf[P]?'77~R~"t7.i[9ftR*ff~■~-~■R:a:-J;.{r-c5E■T7.i: 

1 
Z~(t; 0) := II (1 - circ0 (C)tl 0 I)(1 - circe(C)tlCI)• 

CEC(~) 

5i~ 1. 17BftR7J<ff-~■-e--~■Rli.tJ.TO) J: -5 !:il!t 7.i: 

Z~(t; 0) = exp (L L 2Re (ci:e(C)n) tnlCI) 
n2'1CEC(~) 
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::O)~~~ro~~~t1i,s. ::zt>:mO).±.J:Ef!r!-rii, ~-17-~~~ffl*~~,=~ffH,, ffl::zt>:~~zPG 
ff!"Jffe:~~~:lJ/:l:! T Qt.: ilb, :f'l§~~~liffl1i ,t~1, '· :: :: -CfiJ:-.J\O)iiEaJH;t~R@T Q :b'l, [4] t [PJ1i0) 
.cf /l!Ji-C:lJ/:l:! T Q :: t :b1Pf'/i~-r ~ Q. 

~ = (V, 2l) ~~.ffl7-:7-?~.ffl;v-7°~i1F-tfl~lHH1'tJ:7•7 7 t L, ~ G i: 2l t:~/l!Jiff~J:E 
i\DQ. 0(a,a') ~~J1x:B-l:'r-f--::Jfi3'1J ME Mat(12ll,12ll;IH) ~JJ<!l!f-~a~--:)?0)12Hr37Ut11¥~. 
Ea,a' E Mat(l2ll, 12ll;Z) ~ (a,a')-J1x5J;b11, .:f0),f{f!O)Jjx5};b1~-C 0-C~Gfl'JUt L, M(a,a') := 

0(a, a')Ea,a' ~J:Eilb Q. tm~ 1, J'.\ (1) J:: 0, 

Sdet (I - tM) = det 'lj;(I - tM) 

II 
= II (1- circ0 (l)tl 1I)(1- circ0 (l)tl1I)*. 

lEC(b.) 

~JI 1. fl~iflfAl :7''.7 7 ~ t::-k<t-t Q IZBft~JJ<!l!f-~a~-- ?l O)ffl::$:~~fi.I;.l_T-r--3-;t GV-G: 

1 
Zb.(t; B) = Sdet(I - tM) 

~JI 2 (Ishikawa 2021+). Tuv := LaE2luv T(a) t:tJ <. ~ 2JJt~ u,v i:tsfL-C, .1-)(rO)~JJiJ\~ 
JE~--3-;zQ: 

JJt~fll~~O)fj3TIJ A0 := (Tuvw(u,v))u,vEV, D0 := (DuvLu'EVTuu'w(u,u')Tu'u)u,vEV, J := 

(T(a')Da-la' )a,a'EQ( ~ffl1,,-c, 

1 
Z (t·0) = --------~-

b. ' Sdet(I + tJ)Sdet(I - tA0 + t2 D0 ). 

A0 ~f,1J.ffl~~fi3'11, D0 ~f,1J.ffl~~fiJUt1,,1,', ;:O) 2--::JO)fi7U~ffl1,,-c~~V-Gfi37UJ\~~~ff!" 
Jffe:~~t1,,5_ 

~ 1 (Konno, Mitsuhashi and Sato [4]). G = (V, E) ~ fl [lJHl!i [Al :7" 7 7 t T G. ~;ill e = 

{u,v} EE 1::-k<tL-C, 2--::J0)7-7 ae = (u,v),a~ = (v,u) ~J<tr,t~-ltt.:flfAJ:7'77 ~(G) = 
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(V,sit(G)) :a:-~x.7.i. ae ta~ :a:-.f:n-'t":n~7-:7 tJE~'"t7.i t, fllHl!~fflfiJIJ, {ilJ_m.:3{~ 

fjJIJtJ: As = (LaE2luJ1 - t2r(a)r(a-1))-1r(a))u,vEV, Ds = (6uvLwEV,w,iuLaE2luw(l -

t2r(a)r(a- 1 ))- 1r(a)r(a-1 ))u,vEV t tJ, 7.i. 2: 0) t ~, ~(G) f;::J.f'"t 7.i IZ.Yft~JJ<Jr-~)fl-1!- ?l 

0) W JJA ~~ I i.:J{L' l} x. G :n 7.i : 

1 
Z (t·0)---------
~ ' - Sdet(J + tJ)Sdet(J - tAs + t2 Ds) 

1 

flaEm(l - t2r(a)r(a-1 )(1 - t2r(a)r(a- 1)*Sdet(J - tAs + t2Ds) · 

Proof. (JE:f!I!. 2 O)iiEf!Jl) fi'Jlj M f:J,f l.,--C, fi'Jlj K,L :a:- K = (8~(a)v)aE2l,vEV, L = 
(r(a')b"vt(a'))vEV,a'E2l tJE:~7.it, M = KL-J;b!p\i;l)if."'J. J:0--C, 7J<Jr-~)fl-!t-;$(0) 

:m21s:~~1Hxr0) J: -s 1:~m--e~ 7.i: 

Z~(t; 0)-1 = Sdet((J + tJ) - tKL) 

= Sdet(J + tJ)Sdet(J - t(J + tJ)-1 KL) 

= Sdet(J + tJ)Sdet(J - tL(I + tJ)- 1 K). 

tf~-5]':7''7 7 (V, sit( u, v)) 1:Jt-t 7.i J, K, L 0)/NrJIJ :a:- -f :h-'t'':h J( u, v) := ( r(a')b"a-la' )a,a'E2l(u,v), 

K(u,v) := (8~(a)w)aE2l(u,v),wEV, L(u,v) := (r(a')6wt(a'))wEV,a'E2l(u,v) t :8 < t, J = 

EBu,vEvJ(u,v) t~'lt7.i 2: t;b>G, L(I + tJ)- 1K = Lu,vEVL(u,v)(I + tJ(u,v))-1K(u,v) ;b! 

ffltl)il."'J. ~!:, J(u,v) O)Jfj/i sit(u,v) O);ji;j-§f;::J: l)~{r.-t7.i. l.,f-:;b!0--C, ~sit(u,v) t:J,fl.,"( 

L( u, v)(I + tJ( u, v ))-1 K( u, v) :a:- l., "(;j<~ 7.i. sit( u, v) =/- 0 fi.l;l.T 0) 3 "'J O)tJ;;}-&'i'O)\, ,f:ti.,;b,f;::3"( 

fi*7.i: 

• sit(u, v) = situv, 

• sit(u, v) = sit(u, u) = situu, 

• sit( U, V) = situv LJ sitvu, f-:f:::,' l., situv, sitvu =/- 0. 

mli'£ u,v E V v=:J.fl.,, sit(u,v) = situv :a:-rrlillt-:-tti-&'i, 9tJ.:b1:>, {f:J@'.0)7-:7v:J,tl.,"C~7-

:7:b1:(.¥ffl.,;IJ1,,tJ);J-&'i, J(u,v) = 0 via}JG;b>--c.'a!:>7.i. J:0--C, L(u,v)(I+tJ(u,v))- 1K(u,v) = 

L(u,v)K(u,v) ;b!ffltl)if."'J. 'ffl!1Ll:, fjJIJ W(u,v) := w(u,v)I121uvl EBw(v,u)I121(u,v)\21vul :a:-ffl 
1, ,--c 

L(u, v)(J + tJ(u, v))- 1 K(u, v) = L(u, v)W(u, v)-1 K(u, v) (2) 

t!c~-t7.i . 

.:3{/:, sit(u,u) = situu O)~-&'i, -ttJ.:b1:>, mli'£ u /U,Ht7.i1v-7";btt¥1:E'"t7.i~i'i, J(u,u) = 
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(T(a'))a,a'E2l(u,u) I:'. t,J. G. J(u, u)K(u, u) = TuuK(u, u) I:'. t,J. G::, I:'. f:r:U!'."t G I:'., fii)m 2 J:: IJ, 

L(u, u)(I + tJ(u, u))-1 K(u, u) = L(u, u)(I - tw(u, u)J(u, u))K(u, u) 

= L(u,u)w(u,u){I +t(C 1(w(u,u)- 1 - l)J - J(u,u))}K(u,u) 

= L(u, u)w(u, u){K(u, u) + t(TuuK(u, u) - TuuK(u, u))} 

=L(u,u)w(u,u)K(u,u) 

= L(u,u)W(u,u)- 1K(u,u). (3) 

jif& f:, sil( u, V) = siluv LJ silvu Cl) :!:~ft, 9 t,J. :b t,, u, V f!li Cl) {=f ~ Cl) 7 - ::7 f: ~ 7 - ::7 ;b! Y 
tJ.< ttl--=>f¥t£9Q:l:~ft~~X.G. muv = {a1,a2, .. ,,ak},silvu = {ak+1,ak+2, .. ,,ak+d 

t:t3<. B := (T(ak+j))i,j E Mat(k,l;IH), C := (T(aj))i,j E Mat(l,k;IH) t:J:3< I:'., I+ 

tJ(u, v) f;J: (h tB) I:'. 7• o o/ ::7 fi'JU I:'. L, "'C ~-1:t G. fiilm 3,4 f: J:: IJ, (J + tJ(u, v))- 1 f;J: 
tC Iz 

k l I:'. t,J.. Q. f-r>7IJ BC, CB f;J:IE:nfi'JU"'t'J!i IJ' ~7'JCl)fflc ( 
(J - t 2 BC)-1 -tB(I - t2CB)-1 ) 

-t(Iz - t 2CB)-1C (Iz - t 2CB)- 1 

:½';ot~--c~ L 1,,f'r7U7J.Cl)"'t', fiilm 2 J:: IJ, (Jk - t2 BC)-1 = Ik + t2w(u, v)BC, (I1 - t 2CB)-1 = 
I1 + t 2w( v, u)CB ;btf~ I? :hG. J( u, v )2 K( u, v) = r 2 (I - W( u, v ))K( u, v) ;btfflZ IJ .ll--=>::. t t:t.± 

~9GI:'., 

L(u, v)(I + tJ(u, v))- 1 K(u, v) = L(u, v)W(u, v)- 1 K(u, v) 

-tL(u, v)W(u, v)-1 J(u, v)K(u, v) (4) 

H~Q. 
3:\(2),(3),(4) ~*l:'.ilbGI:'., 

L(I + tJ)- 1 K = L L(u, v)W(u, v)- 1 K(u, v) - t L L(u, v)W(u, v)-1 J(u, v)K(u, v) 
u,vEV u,vEV 

u#v 

I:'. ifft G. ::, ::, "'0, Lu,vEV L(u,v)W(u, v)-1K(u,v), Lu,vEV L(u, v)W(u,v)- 1J(u,v)K(u,v) 
uc/v 

Cl)~fflc:½'~~t~"tG I:'., :f:h.:f':hAo, Do t~L,1,,::, t;btlit~L'~G. tJ.J::J:: IJ, 

Sdet(I - tL(I + tJ)- 1 K) = Sdet(I - tA0 + t2 De) 
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