goooboooogn
0 1576 0 2008 O 11-28 ].].

Noncommutative Spectral Decomposition with
Quasideterminant

CHIFXERE BHEXBEF— K #K (Tatsuo Suzuki)
~Center for Educational Assistance, Shibaura Institute of Technology

e

I. Gelfand and V. Retakh iZ & > TE®E X 7= quasideterminant DB ZFH L T, 8
AR RIT B AR M MBEROFTRIREER L [S]. S OB TIX, FicFEmk
ST Va2 ERL, Gelfand - HDH Ty —Y— - NINL N OEBRLESDYE
DTk, REAVFHEAMBRRITINIXH LTS, (THOBREPRE-HFHRETHATIZ
ERTED. FlE LT, BT, R— —175, WREFZRO B ITH O ETHR
A7 M REE L, TREAHALTERFROBEITHZHETS.

1 quasideterminant ) E#¥

R: (FTRE ROV AR SR

A = (8rs)1<re<n € M, (R) EEDFDH BRI OME (i, ) ITHL T,
v ADIATHD a; BBROWTEITRS b

(:j"Z ADj S Qi5 FERWZFIXT R L

AT ADPGfTE jRIERYBRNTTE S (n—1) x (n—1) 175
15,

Definition 1. (4,7) (T8 L T (AY) ! BFEET D L3 5. AD (i,j)-quasideterminant & KK
TE®TD ;
|4l = ai; — 17 - (A7) - ¢
Ezample 1.
A= ( 211 G112 ) WXL,
azy a2
[Al1 = an — anpazas, |Ahz = a1z — anas; ag,

|4|21 = a2 — azalyan, |Ala = az - 021“1_11&12-
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Remark. RO K 5 2B EHED

=

—_ -1
= Q11 — A12Q95 A2y
(21 Q22

Proposition 2. §XTD (A BEETD L&, AMEIROEICEFTS ;
A7 = (M) 1giggn
Remark. R D3 RI#723BE, quasideterminant 7= Hid det A IZ—ET 5D Tii# <,
| |Ali; = (—1)i+jdi;%
&5,
Ezample 3. MtEITH A = ( ; ; ) XL,

1

AT = Q-i k)T =4k =

A7 = G-k T =G k)T = (2) = _35'
Alm = (G=1-77%)1=(i+jk) = (2)"1 = _;;
A} = (k—j-17%)" = (k- ji) = (k)™ = _g

XoT Al=

N =
TN
| =

~.

1|
x> S,
v

Ezample 4.

aiz @

[AY )z A5 as
Q21 Q22 Q23 | = Q11 — (012 ax3) — _
( |AM 2 |AY 5 @31

a31 @32 0433

-1 -1 -1 -1
= 11 — 012 (azz — (23033 032) a1 — an(asz — Q33043 azz) a3

-1 -1 -1 -1
—als(azs — Q32039 033) az — axs(aaa = Q320499 023) as;.

2 AR —1— - NS FDOEE

SERTRALLY DITF] A = (“" “‘2) XL, KO 20D (FETR) MHESEXLEZD

®1(A) = A% = (a1 + a12822037 )X + (a12022077 a1y — ay203;)
= A —try(A)) + det ;(A)



13

®2(A) = A% = (ag + ananazt)A + (az011058 ags — az1a;2)
= )\2 — try (A)A + det. 2(_/4.)

L&, ROEZELXNR20 =D

9 try(4) O det 1(A) 0 _
4= ( 0 trz(A)) A+( 0 detz(A)) =0

IARE—Y— NI ORBOETRIECHS.
HETRBED n REFITH A = (a;;) 1CRHLTH, FRORBRY Lo LML TV S.
ZIT, FMI[GKLLRT] LY b BAEHA VS5 2 5.

Theorem 5. [(GKLLRT] A = (ay;) € M(n,R) XL T, ifTHICHT S [FERMEHESEN)
ERDEDIICERT S ;

o e e [0 ]
ag'_l) a?;—l) .. (n 1) yn—1
%) = | P ®
p S S
@ 2 S 1

A" — Z C(,-)k/\"—k,

k=1

ZIT Ak = (a(k)) £ 0,(\) NEBIND L E, ROBD Cayley-Hamilton DEFRDIERTMAK
ASEL Y 3.
Cay

n C . '
A" — Z (2)k y _An—k =0. (2)
k=1 :
Cin)k

Proof. REEE% Cup (i,k=1,---,n) ELT, FBRA(2) 2E23. ZOLE (2)D(i,j) R
i

=Y Cawa™™ =0 (,i=1,-,n), (3)
k=1
Trbb
a(."_l) cer ("_1)
i1 n's
(Ciiys -+ 1 Cliyn) : : (a(n) . (n)) (4)
oy afy) |
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B\ BEBEND L&, EIXHER (4) FBIAT T Cup BBONG. SBIC(3) LV, ifF
BTt % FE T B B TH T

‘(m—k n—k n
k=1 C(")kagl b D k=1 C(i)kagn "Ta
a n—1) L a(n—l) A1
31 in
®:(A) = . .
X
0 . 0 I A" :_Z:=1 C(i)k/\n_k I
agl—l) o as:—l) an—1
ap o a) 1
n
= A"- Z C(,‘)],Xn-k.
k=1

O
CDFMALY, RORBEFLNS.
Corollary 1. 8% (2) B8V LD, (1) RD quasideterminant ®;(A) AERS AL, &:())
A =30 Cap AV FIZE L. #Z, AIIXT 5 (BE D) Cayley-Hamilton DEBEISR Y 3T
D (ie. TRTDUIRL Cup =Ci)y & () BEBESHIUL, TTOHN) (i=1,---,n)
B OFELZEX ) II—FKT 5.
BT, HELLTRORZRBEFELND;

Corollary 2. 5 bl (FEFHARSY) 1751 AT LT, FETHRAHERER 0,()) 1= b8 T
RN, AIZEET 2R Cayley-Hamilton D EBOF DELERIIFEE L2V,

Ezample 6. A % B8 GL,(n) D generator DITF Ay = (ay;) L5 &, FER#E Cayley-Hamilton
DEH (&F Cayley-Hamilton DEE) ALY IO Z EHBMON TS [GKLLRT]. Flxidn =2
T,

BILR= .
(11022 — Q22031 = (q‘l ~ q)G12021, Q12022 = ¢ lageais,
a11091 = ¢ laga11, G120 = G21012
ZRAVWTRBRRY L.
-1/2 0 -1 0
A§ - (ql/zau + q“"”azz) <q 0 q1/2) A+ (an1a2; — 9—1012021) (qO q) = Q0.

LU 5, BITICRT I EFRGEHSHR- LIRS

®,(\) = A2~ (a1 + (1—1022))\ + ¢ lan1a22 — ¢ %azas,
®3(A) = A —(gan+an) X +qaaxn — aay.
X T, AICBIT % 7F# Cayley-Hamilton D EBEDOFEDEZERITEE LRV
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3 TIEAMRRY MILSERIER DS

Definition 2.
Ty,%T2, - , 2k € R IZX L, Vandermonde quasideterminant # X CEHT S :

x'f‘i ;z:k—l
Vigs: - ze) = zy Tg
1 1
Definition 3. (FEFMT 7T ¥ =2 HHEX)
x;‘-l ces x:—l -1
xla"'aanR‘:ﬁL, zﬁﬁ&?ék?—é zER@?ﬁKf,(z) (Z=
1 ... 1 _
1,--- ,n) ZRORXTEETS.
fi(2) apl o gn? R
f,,(z) 1 oo 1 1
Example 7. n =20+ &,
-1 —1
ZTo ry T2
= z 1
fi(z) 1 1 + 1

= (z1-22) 2+ (1 -2z !

= (.’Ifl - .7,'2)_12 + (_.’L'g - .’11‘1)—1.7,'2

= (21— 23) (2 = z2),
Lemma 1. x3,--- ,2,, 2€ RIZHL, WRHBLY IO,

(1) 2fi(z) +aife(z) + - +alfale) =20 (j=0,1,--+,n—1)
(2)  fi(z;) = 6y

Theorem 8 (XEH). Ex bl z, 24, ,2, € RHS
V(xh' .t ,33,,,2) =0 %ﬁff_?—& %, &Zﬁf&b EIZ’D :

zr e ™
mn——l o mn—-l Zn—l

V., = 1 n =0 (m=0,---,n,n+1,---) . (5)
1 1 1

LAY, quasideterminant @ [Sylvester’s identity) % V% (%I Y).
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(B)EFEXET L, EFMMRT VTV aBRIROERND

) Pt ... gt e

= Iy fl( )+ +$mfn(z)
RDT, 2 DITHEART MR

8
I
=~
8

3
8

™ = .LTfl(Z) + - +‘Urfﬂ(z) (m =0,1,-- )

2B5.
BT, » BIETRRIITEH A= (o) DLER, 51, 2, ERHABITFILBE,

V(zy, 20, A) =0

EEXDE, 1, 00 ORBRAIETRY — U — - AL b L OEBIZHG HHEHBRL
LORIZRD. LoT, FhbiEiThid,
A DIERM AT R VLYAR

"'mlfl( )+"‘+-’If:‘f,,(A) (m=0717"')

2/15.

3.1 #: BTWTRDRRY FILSRRERBITH
PEE A RS &4 BITFIE LT, Lie B sp(2) O

j —i

EZ2, TOHEEE K exptA ZROTHS.

LY, T 0B RNT,

—2 2k [ 2] |
N =| i j A|=XN-2A=0
1 0 1
v, A=0, 2i,
~2k -2[¥]
BN\ =| j =i A |=A+2r=0
0 1 1
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£V, A=0, —2i.
WICHETHRS 7T D = BRI

fi(z) = (21 Jl’z)—l(z —x3), fa(2) = (22— 1?1)—1(2 — )

IZEBWT 2= A4, :1:1=(2i _22_), x2=(0 0) LB ¢,

. -1
P = fl(A)'—’(zn _25) =%

e[ (L) () ):

IDESIBE PP=PF, PBP=0(i#j),P+P=E WL TV2I L b@IDHOND.
FLT, BEDARY MRBRO LI ADEEBEELMBEICRDDZLBTED. TR,

exptA = (exptx)P + (exptz) Py
G (1 k), (1 \1(1 &
- et 9 \k 1 1/2\-% 1
1 f ¥ 41 —eFk 4k
- e~ 2tk _ L e-2£t+1

2
etcost esint 5\
= _ - € Sp(2)

e sint j e

2 0
1= o)’ T\ -~

EBWEE, [A,n]#0, [A4,1] #0T, fi(4), f2(4) IEETHIC/2oTWRV. EHICH
PP LY, EESICLST, A™ =27 fi(A)+ 2P f2(A) BRY XD, exptAPHETES ! (R
BE') |

cost

Remark.

3.2 @ R—IR—FTFRDODRARY LSRR EERTH

I3, 3:2791992 @B@‘E‘?\’K% {*’U}nxv] = [‘rm Ha] = {Hasgﬁ} =0 (iua v, a’aﬁ = 1; 2) &‘?_5' AR—R—
175

_ T 01
‘ Q - (02 t(l?z)
DAY MNVAHR L FREATHIZRDD.

Q? = 224+ 6:,0; (z1+izr2)b;
(il'»l + idfz)al 026, — T%
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2+ 610 (x;+ i$2)91 ,
‘I’l()\) = Ty 0, A =x2- (1?1 + 'l'L‘g)A +ix1T9 — 6160, =0
1 0 1
J:D )“-ala /81, ZZT,
6,6 . 0,6
o =1I1+ 12, ) ,31=Z£132-— 12; .
Ty — 1T — X
X7,
(.’C]_ + im2)01 0201 -— .L'g ‘
@2(A) = 92 1:1:2 A = Az d (171 + 'I:L'Z))\ + i.’l?].’l?z + 0192 =10
0 1 1
& D A= Qa, ,32, ZZ ,
6,6 ) 6,6
0y =1 — ik , B =iz + 2
1y — 12y ‘ Ty —1r2
ZITRDE D RERERL TS ;
610, . 016,
=11+ —, Y2 =T2—1 —,
Ty — 1T ry — 1Ly
61 b2
w = - s Wy = — - .
Ty — T2 Ty, — X9
Dk E,
_ [z 61\ _ [+ wiwa(y — i) wi{yr — t3)
Q=" )= | e |
by iza —wa(y1 — iy2)  iy2 +wiwa (Y1 — i)
I bz,
a; =Y, /31 = iyz + 2&)1(.02(y1 —_ iyz),
az = Y1 + 2wiwa (1 — iys), B2 = iy
ERBDT, (14 2wiwy) 1 =1~ 2ww, REITEELT, FE|TF ST Pa@HIRED,
-1
— _ {oa-— P z1 — B 2
=hH@Q) ( ay — ﬁz) ( 62 iTg — ﬂz)
_ 1+w1w2 Wy
B Wiz ’
-1
- _ (B~ Ty — o 61
- fz(Q)_ B ( P2 — ag b2  izg—oay
_ —WilWe
- Wa 1- Wildo
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IDEIEBE PP=P, PPj=0(i#j),PA+PR=FE ZBL TVl LLENPDLND.
kv,

e2erealn =) ) = (1 4+ wywsa (Y1 — 1Y) )wz = wo

R ICEEB LT,

e e ,
expR = ( e"’) H(Q) + ( 652) £(Q)

_ e 1+wiws  wy
- evl+2‘ﬂ'lwi(yl—im) _...wz wlwz
e‘!ﬂ*‘“l“?(l‘l —iyz) —Wia —wi
+ :
e wa 1 —wiws

e (14 wiws) — €Pwiw, (e — &),
- —(em — e )w, eVlwiwy + M (1 — wyw,)

e + (e — e )wyw, (e% — &)

- ( —(e¥t — e )w, et + (et — e‘“)wlwg)

EbiZ, A—/3— kb —R &R —/3—4T7F|X (Berezinian) %

A B ‘
= -t
str (C D) tr A—tr D,

sdet (é g) = (det(4 — BD“‘C))(det D)™
= (det A)(det(D — CA™'B))™
LEETDE,

sdet(exp Q)
(€% + (e — e¥)wiwy)[(e™ + (e — e )wywy
+H(e¥ — e )wgy - (e + (eM — e )wywy) T - (e — e )w, ]!

= MW = P - SIQ PEEPD LID.

3.3 # : BNREBFERIIZLDOTHNDARY FILRHE & BN
a,af ZWFREF L3 5. BIRRAUIL [a,at] = 1. £/, number operator N % N = ala £ T5%.
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0 a O
A=v2lal 0 o O (FETH) L7 rADEERDI.
0 a' 0
N+1 0 a? 0 (2N + 3)a 0
A2=2| 0 2a2N+1 0|, A*=2v/2](@N+1)at 0 (2N +1)a
(at)? 0 N 0 (2N - 1)at 0

L0, FEFRAHESEX

0 2v2@2N+3)a 0 |
2w+ 0 207 M| _
BN =", J3a 0 3 |=N 2N +3A=0
1 0 0 1

LY, A=+202N +3), 0,
0  2v2(2N -1)at 0

_t2at® 0 2N M|, _
e\ =| " J3at 0y |=X 2N -DA=0
0 0 1 1
X9, A=%202N-1), 0.
Remark.
2v2(2N + 1)a 0 2v2(2N + 1)a

_ 0 22N +1) 0 A2

®2() = V2at 0 V2a A

0 1 0 1

IX quasideterminant B EBTE T, RE LRV, £ THE
A+ UA+VA+W =0 UV, WITHAETH]
ERE2TEZRDIEITLY,
N uN — 22N+ 1A —2u@N +1) =0 (uHEE)

LRRBDTu=0EBFIEA=%/202N +1), 0 %2HE 5.



WIZFEFRT 7T ¥ 2 iR A FET 5.

-1 -1 -1
EAE s 1} o o} 2 73 o}
2
f(z) = |21 22 3 z 4+ a:z 3 z+|x1 T2 73 1

11 1 1 1 1 [1]1 1

= (2] —23(z2 — 23) 'my — 23 (25 — 22) M

— 23 (23 — 22) 'z — z3(2g — 23) Luy) 122
+(@1 = 2223 — 23) 721 = wa(a§ — 23) 7}
| — (23 — 1‘%)—1‘”3 z3(2] — 23) 723 )_
(1 — (23 — wawy) el — (aF — waws)~la

gy — (23 — 25t22) " 1zy) 7t

—(z2 — 3 xz)
B 2y=2, 20=0, 13=—z DL X,

fi(z) = (@ = (o) (=2)2) P + (2 = (~2)(~2)*2®) 2 40
= (2237122 + (2z)7 12

I T2z?D0KRNEZL homological relation ZHWVWTKRD L 5 ICHET S :

-1 -1
2 .2 .2 2 .2 2 _
T1 Ty I3 Ty Ty I3 2 .2 2 2!
| I3 I3 Ty T3
ry Y2 I3 = "‘.’Dz Z3 1 1
T2 | T3 i
1 1 1 1 1
—1
2 .2 .2
i =3 I3
2\—1
= —lz1]o @ | (22— 257231 - z3%3)
1 1 1

- —(22)7'-0-1=0 (21 >z, 130, 23 = —z).

ZLl7T
A(N)
2=A, = AN =-1) y A(N) =+/2(2N +3)
AN —2)

21



EBNTHRD L,

Py

= fi(4)
= (22%)714% +(22)7'4

(@MN»*
(AN — 1))

It

1
2(2N+3)
_ 1
= 22N+1)
1
2(2N-1)
1
2V2N+3
+ 1
2v2N+1

N

N+1
2(2N+3)
1 t
( 3/ANT1e 1
1 2
sa-n(a)? sopperat

N+1 0
-2 0 2N+1 0
@w-2)2) \@? o

2A(N))™ 0
+ (2MN - 1)) V21 at
(2A(N - 2))™? 0 o' 0

N+1 0 a?
0 2N+1 0
(at)? 0 N
0 a O
at 0 a
1 0 a' 0
2V2N—1

1
275NN+' 1%

l__q 1.2
2V2N+3 2(ZN+3
i
?
2@N-1)

FHRIZ, f2(2), fa(z) Tz=A, s1=2, 22=0, 23 =—2 LBV HLDOND,

I

= f2(4)
(—-2’:2)—1.42 + I3

1
2(2N+3)
1
2(2N+1)
1
2(2N-1)

211\(1+23 0 - 2Nl+3 a?
0 0 0 ,
__1 (at)2 0 N-1

2N-1 2N-1

N+1 0 a?
2] 0 2N+1 0|+
(at)? 0 N

a 0
0 a

1

)



THHZERbnd. ZOXiL
V(e,0,—z,A) =0
I—FHLTH5D.

4 AR ML RERO T FEHDEHA
4.1 quasideterminant DL\ DHDHER

Proposition 9. (i, j)-quasideterminant {Z3&\V T
L TS DITDER D 7—fFE M2 THRE
2. RIS DFIDE R 1 F7—fE A THRE

Ezample 10. i =2

11 12

az; + kayy | aze + kays

Rk = —agrafd &FHUT

~1
= ag + kayz — (@21 + kayi)aggann =

-1
a1 012 a1 12 1 —aj; G12

a11
az

ai2

Q22

an

=1
0 ! Q22 — Q2104; Q12 i

-
0 | ass — agia;t a1,

Proposition 11. [A|; BERBIHh D L &, KD 3 DILFE.
1. |4} =0
2. 15 A OF i 1713 A DMOFTOE 1 KIS
3. 1751 A DE j FliZ A DMDF|DE 1 KiES

Example 12.

a1 G2 ] anA + app l

a2 G2 a2\ + axp
| as1 asz asn X+ azzp

-1
a a a
an A+ apnp — (a3 ay2) 2 T A+
131 432 a3y

1 0
= and+app— (a ap) ( 0 ) A — (a31 azp) ( ] ) 7
=0

a2
asz2

)}

23
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Py =f3(4) = (2277142 — (22)74
SENTI) N+1 0
= 2(-21\—1,—5) 0 2N+1 0
I?Tz—J\ITIIT (at)? 0 N
2 2}v+3 ) 0 a0
- 2 2}v+1 al 0 a
2 Z}V—l) 0 a* 0
s At e )
v @) -~z e /

Ihboix PP=PF, PP;=0(i#j) WL TVWAI L bEEIDLNS. LT, BHEDAN
7 MVHRED X SIT, Tl AF A OERKBERAMBIIRO L LN TES. Thbb,

cxp(—itgA)
= exp(—itgx)P; + (exp 0) P, + exp(itgz) P3
M2 (N Y cosltod(V) —ikmesin(tgA(N))a  srig(-1+ cos(tg)\(N)))az)
= ( —im sin(tgA(N — 1))at ~ cos(tgA(N — 1)) -—im sin(tgA(N — 1))a
an=i (=1 + cos(tgA(V = 2)))(a')?  —iphes sin(tgA(N — 2))a! NoLeN cosltgh(N-2))
ERES.
Remark. ZD A TR LTiE, “BFHABIEICL-T
1 1 0 VN+1 0
e s al =2 (x/lﬂ_l 0 \/N_+2)
azm ;7;;11-,;_7)(0“‘)2 0 VvN¥2 0

BLOTFIITRR IO HE S ODT, BEO L D ICHEFBREHETS L,

X —2@N+3)A=0 XY, A=0, /22N +3)

CORFHRHAMEL AV CHE L -BEE [FHKSW] & 4 EIDHTHRRRT MASBOFIEIZL B
RERITI-HFLTWA.

Remark. FEFRIEEFBRI-HOWN L, AT 2FTHs—Y — - IV FOEBORIL
A+UAL-?A-U-22N+1)=0, U = diag(0,u,0), ulIEH,

iZu=0LB L
A3 —-224=0
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4.2 Sylvester’s identity

Theorem 13. 4 = (a;j),-,j:],..._n ;:*‘T L/,
FED/INMTFIA = (afij)i,j:l,--- K ﬁgﬁﬁﬁﬂ%ﬁo ET5.
IDEE, pg=k+1,--- ,niTHL,

A.o . i
Cpg = ) C = (cpg)pg=hti-in
Qrq

Gpr t Gpe g |
LB L, ROEER (Sylvester’s identity) H3FE Y 3.

[Aly =ICly  fori,j=k+1,---,n. (6)
(Ao % CIZ%tF 3 pivot & IEE)

Ezample 14.
1 a2 a3
0 az ax (4,7=2,3)
0 a3z ass i

IZEWT, (1,1) B0 1 % pivot &THIT,

1 ay
Cpqg = 0 alq = Qpq (p7q=27'3)
P |pq
Lo,
1 an as (22 aG23
0 az ags = lclt’j = (Z’] =2,3)
Q32 ass | .
0 a3z ass i 8
4.3 FEE (Theorem 8) MDA
Proof. RODITHI A L 2 DAMTHI Ay 225 -
e |0 2™
¢ --- xTn |0 2" oyt .. gnt
A= | 270 oo arto | Ay =
1 1
1 1 1 1
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p=1,2, ¢=n+1,n+2THL, Ay % pivot &3 5 quasideterminant 25 b TFIC = (cp)

2EZDE,
.
Zn—l
cl’““"z = . = Vﬂh
Ao .
1
ap -
zn—1
Coami2 = . =V($la"' ,.Z'n,Z):Vn
Ao .
1

THY, Sylvester’s identity (EZE 13) LV,

CLnt1
IClhinsa=1| " '

IAI 1n+2 =
Cont+1 C2,n+2

-1
Cin+2 ~ Cin+1C ny1C2n+2

-1 r
= Vm — Cnt1Cops1Va

—7,
P e 2™ |0 zp am [ )0
i n n n n ”
- 2y r, 10 =z ] xh 0
n—1 n—1 n—1 n—1 n—-1 n—1
|Alinee = | 21 e 2p |0 2 =| ] oz 0
1 1 11 1 1 1 1 1
m m
Tn e r® 2"
1 n .
g1 gl pnel (n+2,n4+2) D1 % pivot
= 1 Tt Ty - . .
1T L T Sylvester’s identity
xy Zn z
.E’ln_l xr—l zm—l
n-1 n—1 n—1
11'71 Q,n
— x;t—2 m:-—? 27;—2 z
| B 1 1

n+1FIBRAH T —EREITHD

= Vm—lz

( 1, ,nFUIEA N 5 —EFE, )
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DEY

V12 = Vi — 01,n+102“,,1,+1‘/;¢ (7)
BV ILH>DT, V, =00 & X,
JEREIZ LD Vm=0(m=n,n+1,---) BV ZLO. O

Remark. FFiln=20¢ %,

-1
Vi=2"— (a7 27) (’”; ‘”1’) (1) = 2™ — (&7 f1(2) + 27 f2(2))
RLEY, ESX(7) X

{z™ = (@77 f1(z) + 277 fa(2)) }2
= 2" = (27 f1(z) + 23 fa(2))
~ (237! — 27N @y — 1) {2 - (22 fi(2) + 23 f2(2))} (8)
(m=23,) L %25,

5 HE

1. FEAIRANT NASIHERIE, FEFTHRSY 2 - T2 ATHI D & ROEXAINE RD 3 DIZHEIC
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Remark. quasideterminant i%, FERTMBTITFIICH T 2 HITFIRE 2 OFTFAREM—A9IZHK S
BRLLTHATHY, FETRAMIZ~DIEA [EGR], [GN], [GNO], [H], £ Oftikk~ 725
[L1], [L2],MR] 22 & 83H 5.
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