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AR F R R 0 ML R E

FER®  KBEIT (Naoyuki  Ohsoko )
EKE P EED (Masaharu Nokoashima)

R ARFAMNE TR N
Axay + Bxts =9d
A eL(R") singular, B €LRY
Ko OKMERA > T, 2FHBEY L &
A
Bhk AelR) HT5index ERTEET S
ind (AY=min [keNViot] ker(A*) = ker (A™) }
BIA=1LT5
RIE | im(AY® ker(AS) = K
iff kzind(A)
FE 2 AeLRYD: ind(A)= k , rank(AR) =T
StrSrrSm o = SRARIL , Si= [ $1,-Sr, S, -, Sm ]
im CA®) = spoan (s1,., 8 )

ker (A“) = span ( Spi.,Sm ) £ T AL
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A=Sdiag (M,N)ST | where
M eLl(R") tnon singular
N € LCR™) : nilpotent with order k
L E A
ME3I Qel®RM :non singular , A € LR
nES d(QAQ) =ind(A) | ¥ 5K
QA=AQHL =
nd (A Q)= ind (QA)=ind (A) #XR Y L
BH A, BelR) NI L-AFER (AB) N
regular (7 | < 13 non singular ) ToHdH LI
32eR such that det GA T+ B) * 0
(A, B )M singular £13 det(ZA+t B D =0
E1A T resular WAFFIR (AB) I T
KOBEBE ) . md(AB):=ind ([cAt BITA) T
index MERT 4
I 4 md(AB) 11 CeROEUWH L SO
(proof) c,teR with ¢#T and
Jet(cATB) + 0, det(CATB) 0 £Lb 3
lokx . Gi=(cA+ BYA, Gi= (TA+ BOA
EBRFVWT . md(G)=ind(§) EXRT.
(cA+ BJ'(FA+ B) =



= (cA+ B {(cAT B+ (E-c)A}

=I+&C-o0g &9

[1+(E-06)G=(cA+ BI'(CAT B)G
=CcA+B)TA =g

-7 G={I1+C-oal'&

T {IHE9, @ uTHRE LK
W 38Y ndG)=mdF) £48A QED
RS (AB) : regular £ | T

D Q : vwon singular

= md(QA,QB) = imd(AQRQ)
= ind (A,B)

D AB=BA = ind(AB) =ind(A)
AR 1 |
Ed U= (Uy) e LR, where
| Uy i=1 0 g F L+ |

1 b= 1+ |

NK = i u lu :d\ 0\3 ( u(qul))) ;gS)) ,YY\O}X {Q;}_—:

€128

' @) _ l _ /701 G
11 <§O>,u, <OO\>

6 06 O

?
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R L (AB) : regqular with index k and
ok ([ATBYTAIY) =+ o &=
IP, Q €L(R™) : non singular with
A= Pdiag(Ir, 1)Q , B=Pdiag (W, Inr)Q
U e NV |
ML RBEENS LR LT . FRROEEL A,
AN AN
i) (A,B) :singular o & =
9 =0k L= oFREBRIRE. Xt)=0
ARSI T, BASHR S v
e, mrl 1TATL T
det (KATB) =0 : | £ k=wmt] ¢ ')%ZK“QH\
Uk € R™ such that (KA+TB)Ux =0 ¢ | £k<wm
LWL Uy U Unn -~ RAE BT AL

O(iE R . lSISWHl ) (ul:---,dwm O(VM-\)T:F 0 O\Hd

m+ |

2OkU=0 NEWD, 10k F
) M-;\ K(t‘t:) i, )4- 7+ N
X(t):= 22 o€ Ue 3. REYRERELTGS Y
RS TVNA,

@ (A,B) regular ok F
3ce R such that det (CATRB) # 0

k= k:=wmd(AB) |,

mi

|
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F=ronk ([CA+BYTAY) 34 L. EE b0
BRS.

3P, Q €LR™ :wnon singular and

PAQ =diog(I, U), UeN

PRQ =diag(W, Iur)

DL TUREA® Y=Qr & moBmWKREM
SPEAMER It AT LTS ). W3,

)+ (")) ™
s | Ejz(é;)%w ,Pﬂ=<%)%aé

REMEEHTNA, L2 AT @02k 8 0BARN

U+ Y%=9 =80T W=0%4tK
mﬁ;:ﬁ%uﬁmgﬁfﬁétﬁhﬁ
4= 8 Uy

= & - UGy + -+ =D Uy okuRyr
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HE> T3
Y'= - Wy, + g 3)
g= B g
T b EFBFMANEAR () KEBHH N0 5

ﬁ&:?(\\éﬁ

“)

ANELE S 0 EARARIUMNT AR N e B R KX
Y= f(t,9)
CE = 9(t)
O YARBEE 1L > T A B T,

Lo B RANCH T AMMN e | T BIERMND I
EMERDHET. RERICENAC S HEN, X
¥ Ty ERG TR, Bink, oA LT ELAM
‘f{?‘\&)éo AN, oné stage KBTI, A1
T - T A ARG | Th b,
L8 R-KE 1T, one stage T IIALAIL S A
NEFEI LB e RNAnNS, JokoMBiov
T, ROERBRYFERKCGEER AL, ED LM
20 THER K,

AR EERKEAN 7 LT Y XA

G = Yo+ bulda= Bo) R L b



‘&\:_{;(tﬂ-l; 5\’\‘\) N ﬁzz{(tﬂ;ﬁn) )
o= £ (Tt G, Yat Qo (Yn= Yoo + 020G K5 )
=
3< | £ M
M
Zm\ =Xyt bo<ZV\—ZV\-I) t ﬁl;; bJ’QJ
Eat Qoo (Ba=Ep) T2 0GG = 9+ Gih)
=
1< 1 £ M

C; = Z_]CUJ + Qi , Ta=Taat h
5=

one stage (M=3,b;=G;=0:j=1,2) 1IHVT
order 2 condition

for Y =4(1,Y)

Vﬁim+b3=:
R0 = byt 2byC = |
for 2 =30)
o bet by= |
Ef{ D= by th (-t (G+C) /G ) = |

stabil ity condition

€t ~ {1 +bo—bs(1TQs0)/ Gs3}En +
+{b, —bs Qso /Qs3 }Ene = O

|€n] <+ |

ol iHBETAAF AL\ T
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O30=Cs/ (2Cs+ \); 033=(C§+C3)/7(2c3+\)
bo=(2CG—1)/C2G+ 1), b3:2'/(2c3+ V)
Gz 1/42 |
TR
FoxF¥-LT. GG=1&£1T

¥ =1/2)9 , Y0 =]

£=cost
RBERTAL. ROKLBENFL NI,

S dn T 9
N |/ 2% |/ 2° \/ 2°

L1=%14 7013 1E-05 |-2.3T9273 |E-05 | -6.060631E-06
4 |-8.8104139E-05 |-2.2026139E-05 |-5.507T139E-06

81-2.413173945E-05|-5.9970595E-05 |-0.0000014945

121-4.91 69 64 T5E-0b|-1.2197 3775E~06|-3.0378 0T5E-0Y

Zn— Z2(th) = 0
T 5L two stage K20 T LAN[,
M=4—,bj=Ck;J=OI\j=l.2 , 0304 ¥ 0 kL T
order 3 condition
for 5'.: f(t,4)
A botbsthy = |
0 —bo+ 2biCs t2b4Cs = |



D 0 bt 3bsCF4+3baCy = |
D ¢ bt 3bs{(2Gs3=1) G+ Qa3 )} +
+ 3by{2043Cs + (20— 1)C4 + Qa3 + Qa4 |
= |
18\ D=2/t + F3/2y
for 2 = 9(t)
% botbs+tba = |
W o~be + by (H+(CGG+C) /a3 )+
+ bal =l = O3 (G C3)/ Q3 Qg+ (GT+ Ca )/ 0]

= |

0 bt b (14(C5=C3)/as ) +
+ \74{| = (3 (G5~ C3 )/ Qa3 Qg +(»C43*C4)/a44}
= |
Cstability condition
= [ 1+be +{~Ras (| + Qs0) bs + (O3 (I + Cz0) =
~033( 1+ Qa0)) ba }/ Q33 Qs 1€ +

+ [ bo = { Qsolaar by + (O3 Aao = Qap Qa3 Ibal/ Qs Qs €

=0
Jen] <+ 0o

FolMrERETHAF - Lk LT
Gs6=1/15, Qa3 =4/15
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Oa0=0 , Qa3 =3/4 ,044=\/4 ,

be=0, bs=3/4, by='/4

G=1/3, Cs= |

£/,

LORAX-LATHo FRRNEATE L, Rofk
TRENFS NI,

In = Yt
N |/ 2° L/ 2% 1/2°
| [0.000001295 .71t E-07 2.29E-08
4 |1.2792E-06 I.604E-07 0.0000000 2|
8 |35I18E-07 4.374E-03 - [5e3E-o09
12|71 794E-08 8.902E-09 [\I56E-09
Zq = Zta) = 0
Rk LHR
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