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skew-Hermitian {P, k + 1} Hamiltonian matrix

0 7l

A R™(CT ) MU KR T m x n By SE () 5 BE Rln < n B P8 5B 19 46 &
Cy M CEy LR PFTAT 0 x n [y Hermite 1%} Hermite A1 R 48 15 A* R HiBE A (1 3L Pe i
H, L, Rann x n [ ALK BE. Ao BRI (A, B) = tr(BRA) 4 53 78 Hadamard e i Fl P £
[|Al| = /(A, A) LR A ) Frobenius y5.41; AT R7RHIFE A ) Moore-Penrose |~ SUi¥.

B, 4t n x n R Hermite{ P, k + 1 }Hamilton % PRI} Hermite{ P, k + 1} #} Hamilton
FRBE IR E X

EX0.1 B PeCniift Pr=—P =Pkl

(1) Wk A e Cifi /e A= —A* = PAP, WFK A 27} Hermite{ P, k + 1} Hamilton FfLF%,
JT47 %} Hermite{ P, k + 1} Hamilton % M A4 4R & id o SHH.

(2) MR A€ Cm it A= —A* = —PAP, WF A/ZH} Hermite{ P, k + 1} &} Hamilton
YERE, BT R Hermite{ P, k + 1} & Hamilton 50 MM B 8410 SHSH.

M PRRFXFRIELZFHEERN, 5 PT = —P = P!, [IEMAFJT T Hermite F1) R
Hamilton f# K045 AE AR 1) R L. BRATT 28 R 4 1 B 7 F2 190 8% Hermite{ P, &+ 1} (#}) Hamilton
fiff. 1r Hopfield #1484 £ Hn 28 5 5 S8 2% JE A N 1oy J7 R

% =T (—u+ Qg(u)).
T RN ABSEUG A BN OG T AR etk B g R

o

AX =B, B,XeC™m, (0.1)

RZ2EF T R (0.1) AR EREE MR, a0 8RR B SRS (P k+1} A
AR A AREEL (P,Q) I~ X H Az A AR FATT%01E Hamilton A4} Hamilton 4 4 (1)
MRS 2, et mii, Hy 2,

AL THZH BT IR (0.0) A8, 1565 72 (0.1) (48} Hermite{ P, k+ 1} (R})
Hamilton kB i £7 75 1) 2 A ik 2 ok, 9T % (0.1) S AR b i) & ik — 2, 477
B2 (0.1) AAHZRI, 25 B8 S5/ 3R 40 HRR T 20 I Ja 4 H 3 o B s 491

BEE 1 J7RE (0.1) A} Hermite{ P, k + 1} (#}) Hamilton 1 FEARAFAE 1 S HEFI R L

EIEE 2 VKRB (ARAE, TS A A e ¢ SR A e K i

|4~ 4| = min ||4 - Al

ORI 1 R e e T ) R 32 P S e B v 4] S s B T A B R AL A T
SR B R T A AR AN T AL T T 1 4, I 5 32 SR 7E Frobenius J0 4 ¥l A2 7 1 45
Fe) R e M I R AL

H IR 2 RS, A5 38 (10 SR A B AT R AN AL T R (0.1), BT REANH A I 5
T G AL R IR AR I /s e
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BIER 3 45EMilEAc Cvn B, X € O™, U= {A|A € C%y . ||AX — B|| = min}.
KRHPE A € vy, fHi15

1A ~4|| = Jmin 14— 4|

B4 HEMFEA € C B, X € C™™. B Wa= {A|A € Clygy,||AX — B|| =

min}. KIEFEA € Uy, {H1F
1A=l = pip 1A~ Al

1 R&5iR

SE 5| JHE—245 R} Hermite{ P, k + 1} () Hamilton i FEIEACE FTH 5 | 2E.
51 1.1 ®&PeCvm M Pr=—P =P HICHEAERERE U € UM, fiif5

i, 0 O
P=U| o —i, o | U, (1.1)
0 0 O

s, r 23 B KERE PIORFEAL 1, —i IR, & € {4m + 2|m € N}.

iE B R P =PRI R 4 RN T P = — P, WEERE P %y
TEAE 2 0 B 4l e 8, I, Mk = dm + 2, m € NI, PR IE(E N 088 1, s, r 2004 4,
—i EE RS NS A, AFAE U € U A0 (1.1) AL

81312 &P ecC*"HP =P =Pl IlA € Cv ) Hermite{ P, k + 1}
Hamilton #7822 452 AT LLR IR A

0 A5 O
A=U —AT2 0 0 U*, App € Csxr,
0 0 0
iE B HEX 0 FIEFE 1L, A R AR
i, 0 O i, 0 O
Ul 0o —il, o |UAU| 0 —ilI, 0 |U*=—A*
0 0 O 0 0 O

All A12 A13
LUAU = | —A%, Ay Ags |, BHHAUN BB A1 A = —Aqq, A =
—Af; —A3 Ass
—AQQ, Az = 0, Aoz = 0, As3 = 0. %@%iﬂf
AT 51 HE 1.2 (AE B, FRAT195 0 R 51 H
51313 %P ¢ C"HP = —P = P IIA € C™" & Rl Hermite{ P, k +
1} & Hamilton A FE I AR L4502 A ] AR IR H
A 0 0

A=U 0 Ay O U*, A € CSSH, Ago € CgH (12)
0 0 o0
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Sl ¥ 1.4 WA MEB, X € v N5 FE(0.1) F Al Hermite i 1) 78 2 4 1F
& BX'X = BH X*B=—-B*X, H— B n] &l

A=BX" - (X")*B* + %(XT)*(B*X —X*B) X"+ (I, - XX"Hw(1, - XX1),

Hrhw e Cly.
5138 1.509  EHifE A c ™, C € CP*4, B e C™P Il D € C™xa. MR R 5 2l
AX =B, XC=D. (1.3)
TAAEMR X € CP 78414 AATB = B, DCTC = D, AD = BC.
TEARSAE I — e vl Ko A
X = ATB+ DCT — ATADCT + (1, — ATA)V (1, — CCT),
Hrhveccy®.
513 1.60'7 WHiIME B, A e Cvn fELEME—HIFERY = 438 € c {45
Y — AP +|IY - B||* = Yglciym{llY—AIIQ +[Y - B|*}. (1.4)
BlE1.78 W LeC™r, M eC>, HeCP TecC* L'L =1, M*M = 1,.
W |LHM* —T||? = ||H — L*TM|]> 4 ||T — LL*T M M*||?.
2 AL AR M
AR, FATT K R n) L AR AF AR 4% AT, JF g U7 R (0.1) 1 # Hermite{ P, k +

1} (1) Hamilton fif.
EMH 2.1 WHEB, X e v PR (L) HIU, 4

X1
U'X=| Xy |, Xi11€C™™, Xy €C™*™, X3 €Crsm)xm (2.1)
X31

U*B=| By |, Bi1€C**™, By €C™*™ By € Crsmxm, (2.2)

W75 72 (0.1) A5 & Hermite{ P, k + 1} Hamilton fif A [ 78245112
AwXo1 = Bii, —X0 A = Bly, Bay —0. (2.3)
B
leXLXu = Boy, 311X§1X21 =By, X{1Bu=-B3X2, B3 =0. (2.4)

AR

0 Ay 0
A=U| -4;, o o |U%,
0 0 0
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y
|

Arp = — (X]))"B3, + Bu X}, — X1 X], B X},

+ (I — X X)W (I, — Xo1 X)), W e, (2.5)

iE B R A L)1 (FR) Hermite{ P, k + 1} Hamilton fi#, 153 1.5, 08 147
& Hermite{ P, k + 1} Hamilton fift [ 78 Z A RAFERPE App € C7 {F1]

0 A, O
A=U| -4, o o |U~
0 0 0
FRANTTHE (0.1), H2 (2.1) ML (2.2) W15
A19Xo1 = By, —X[1A12=DB3, B3 =0. (2.6)

AR 513 1.5 0] 50, R4 (2.6) fATEfR Arx € CX" IR H
B21X}L1X11 = By, 311X§1X21 = By, X{1Bu =-B3 X2, B3 =0.

BEI Ay AT (2.5) SRR, Bl BAIE.
EM2.2 KB X e ¢ AUX FMU*BAM I (2.1) 1 (2.2) kKo, W
F£(0.1) A7 % Hermite{ P, k + 1} #} Hamilton fi§ A [f] 7o 25172

BllXLXll =DBy1, X{1B11=—B; X11, B21X§1X21 =DBy1, X5, Bo1=—B3,X51,B3:=0. (2.7)

Fofnr #on

A7 0 O
A=U 0 Ax» O U,
0 0 O

An :BllXL - (X}Ll)*Bﬁ + %(X}Ll)*(BﬁXll - XﬁBll)XL
+ (I, — X0 X{ )W (I — X0, X])), (2.8)
Agy =By X, — (X1,)" B3, + %(X§1)*(B§1X21 — X3, Bn) X},
+ (I, — X1 X3V (I, — Xo1 XJ)), (2.9)
Hrhw e Cyy, Ve Clyy NATREMRE.
MEORBR (B HEE A A1 R Hermite{ P, k + 1} & Hamilton fi#, H 513 1.3,

14 4 Hermite{ P, k + 1} # Hamilton fift (1) BB EAEEHIE A1y € CLyy, Ao € Clyy,
2

An 0 0 A 0 0
A=U 0 Ay O U*, AX =B, Hp 0 Ay O U*X =U*B.
0 0O O 0 0 O
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H (2.1) 201 (2.2) A4

A1 X171 = By1,A2X91 = By, B3 = 0. (2.10)
MRPETIBE 1.4, J7FE4 (2.10) R0 78 B AAE R
BlleTlXu:Bll, X{1B11=—B{1 X1, 321X51X21=B217 X51Bo1 = —B31 X921, Bs1=0.
BB Ay, Ao AT 233375 A 3K (2.8) 1K (2.9).
3 mARBEM

I T R ) 2 A, RIS ) R 2 B R Hermite{ P, k + 1} (#}) Hamilton fi#. X145 &
HibE A e crn, &

- —;&{2 Avgg A23 B (31)

~Ajy —Aj Ag

S An A A
) (A—A*) 11 12 Az
u 2

/E\:EF' Avll,ggg S CSSH ﬂl Avlg S CSXT, Avlg S Csx(n—s—r), AV33 S Cg;[sfr'
X (2.1) MK (2.2) T X B X oy BEAT 75 S AH 20 AR A

1 0
Xy =U vE, 3.2
11 1( 0 0) 1 (3.2)
Yo 0
X21_U2< 02 o >v2 (3.3)

,E\:EF‘ 21 = diag(al,ag,- . ',Oérl) > O, r = I‘&Ilk(X11>, 22 = diag(61,62,' : '767“2) > O, ro =
I‘ank(X21>. /%\

Upr=Un Uw), Vi=WVi Via), Us= (U Us), Vo= Var Vo). (3.4)

EHE3.1 FEATA e Cv (ERI 1AM T, 4 U (22400 %5 hk (3.1) )
TE, M) a) @ 2 45 ME— 5} Hermite{ P, k + 1} Hamilton fi#

0 A O
A=U| -4, 0 o0 |U%, (3.5)
0 0O O
ot Ay = A% + (L — X1 X],) (Arz — A) (I, — X1 XF,), X HLAY, = —(Boy XJ,)* + Biu XJ, —
X X!, B Xy,
WEOBR B KO AR, W) 2 S5 T
||A— Al = min, VA € K. (3.6)
é\
B Yiu Y2 Yi3
U'AU = | Yo1 Yo Ya3 |. (3.7)

Y3 Yz Yi3
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holH 126
|A— Al =||[U*AU — U* AU||> = |[Y12 — Ava||® + |[Ya1 + Afol* + [|Yaa]|* + [|Yaa]?
+ Vool + 1 Yas||® + [ Va|I* + [ Yazl|* + [ Vas|*
HUEFE 2.1 50 Ajg = A% + (I, — X XT))W (A, — Xo1 X1,), T (3.6) 2540 T

2
iz = (A, + (1 = XX WL, — X1 X))

2
+H—Y;l—(A?2+(IS—X11X1T1)W(IT—Xnggl))H — min, W e C***. (3.8)
. T I7”1 0 * * T
X (3.2). 33)F(34), AXuX, = U 0 o Uiy = UnUf, XaX), =

Us ( 1;2 g )U; = Un U3, M, — X1 X1, = UpUsy, I — Xo1 X3, = UnoUsy, Arp =
AQy + UroUiy WU Usy. & Wi = Uiy WU, HRHES (3.8) RIS HE 1.7, 45
149 + U113, — Yao | + (| A2, + Va1 U3, + Y35 |
= [|Wh = Ufy(Yiz — A)Usa|” + || (Yiz — AS) — UroUpy(Yiz — A%)UnoUs, |
+ [ = U= A% — Y1) Una | + [|[(= Y31 — A%) — UnaUso(= Y31 — A%)UnoUss ||
FisI e, 1A
2 — Yo

Y
Wi = U=

Ay = A% + UpUT, (

Usz — Uy A5 Usa,

Yio - Y5
2

=AY + (I — X1 X{))(Arz — A) (I — Xo1 XY)).
PRI (3.6) B dpe /M 4 HAX
Ay = A% + (I, — X1 X 1) (A1 — A%) (A, — X1 X)),
SN fe @ T AR 2K (3.5), g FRAHIE.
) @ 2 AT R Hermite{ P, k + 1} & Hamilton i, 28I 15 T 5114518,

EE3.2 (EELTE A e Con, R 2.2 MAAT T, 4 U (355 ) U o (3.0) 11
JE, T a) @ 2 45 ME— &} Hermite{ P, k + 1} &} Hamilton fi#

- A?2> U22U2*2

An 0 0
A=U 0 Ay 0 |U%, (3.9)
0O 0 0

Horpr Ay = A9 + (I — X X{p) (A — AY) (L — X011 XT,), Azo = Ay + (I — X1 X5, ) (Azo —
ALY, — Xo1 X)), IXH
* % 1 * * *
A} = BuXn — (X])"Bj, + §(X1T1) (B, X11 — X{,B11) X1,
* % 1 * * *
ASy = By Xo1 — (X3,)* B3, + §(X§1) (B3 X1 — X3, B21) X3,
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B WKL, T 2 S T (3.6), B (3.7) MG B 1.3, FAi T
|A— AP =||U*AU — U*AU|P?
=[[Vi1 — Aua |* + [[Vaz — Ago||* + [ Vaa|* + [|Ya])*
+ [[Vaul|* + [[Yas|* + [[Vaul|* + [ Vaal|* + [[Vas]* -
e 2 2.2 505K (3.6) S T
Y11 — Ap|? + |[Yaz2 — Ag|[* = min, (3.10)
o AH:AQH—(IS—XHXT YW (I, XHXL), Agy =AY + (I, — Xon X3 )W (I, — X1 XJ,). 1M1
Y11 — Anl|* = ’ +} L An|| , [|Yor — Ago||? = ’ Y22J2FY2*2 2+} Y22;Y2*2 —A22H-

MR (3.2)0 (3.3) M (3.4) 13 A1 = A} +UroU, WU12USy, Agg = AQy+UnoUsy WU Usy. 2 W1
) 2
/ % - (A(lJl—f—UlgUfQWUmez)H

Yi1+Y7
2

=U{, WUz, Vi=U3,VUz. M5 (3.6) Hlds /)

* 2 N
= min A1 | 22X — (A9, + UnoUp, WULUR,)|| = min, XEFAERI W, V € € I
WHEGI 3 1.7, Tl

’ w — (A} + UrUf,WUU) 2
e e B [ e A |
FIA Wy = Uy (B350 — A9\ Uy, MR
A =AY+ Ulefz(w - A?1)U12U1*2
=AY+ (L - X11XL)(¥ - A(l)l)(IS - XuX}).
FIFEAT T Agy = AD, + (I, — X1 XJ)) (P25 — AG) (I, — Xon XJ,). H130(3.1) 45

Ay =AY + (I — X0 XT) (A — A9) (0. — X1 X)),

Agy = Ay + (I, — X1 X4,)(Aga — AS) (I, — X1 X3)).
P CLAR S 5128 1.3 e BE 2.2 w] k02X (3.6) HOME—fif n) FH 2K (3.9) K&K, & BRARHIE.
4 RN RMAEARAEZEM

H S50 sl B AR X, B SEUT RN, 5 D e, X R
FE 7RI Hermite { P, k + 1} (R1) Hamilton fz/N —Fefift. Je45 i —5 HL.

5l1#4.1 &m,neR,beC. D_”Jmln(|mx — al® 4 |nz — b?) fE & = 24D KEHRAG IR
IME.
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AR5 #1205 (2.1). (2.2) I EIER, Lt

|AX — B|” = ||A12X21 — Bua|]* + || A}, X11 + Baa]* + || Bus|[*.

I, [|AX — BJ|? = min, A € Oy 24 HALY
|A12X21 — Bu1|]* + || A3 X11 + Ba1||* = min, Ay, € C¥*7,

H /N e
B X1 Al Xoy BT M H 20 (3.2) (3.3) FI (3.4) &5, &

D D
Ur ArplUy = 11 2
Doy Do

UES)

|A12X01 — Bui||? + || A%, X11 + Boy|?

= ||Uf A12UsU3 X1 — Uy Bua||* + U3 A3 U Uy X11 + Us Bag ||

2

_ D11 D12 U§1X21 . Ul*lBll
Dy1 Do 0 Uiy B
* 2
Dy1 Do U1 X1 L U3, B2y
D> Do 0 U3y B2y
= ||D11U3, X1 — Uy Bui||? + || D21 Uy Xo1 — Uy B ||
+ (| D3, U1 X1 + U2*1B21H2 + || D3U X11 + Uz*2B21||2 .

+

TR, |A12Xa1 — Bui|® + | A5 X11 + Boy ||* ORI/ IME 24 HAX 4

| Doy U3, X1 — Uy By || = min,
| D35Us X1 + Uy Bar ||* = min,
| D11U3, X1 — Up, Bui||> + | DU X141 + Uy Bat])* = min.

HOE, A

| D21 U3 Xo1 — Uy Bua||” = HD21U21U2 < 02 0 ) Vy' = Uiy Bn

. X2 0 .
= D21U21U2 0 0 —UlgBll‘/Q

= | D%y — Usy By Var || + || U7y B Vaa | -

|| D21 Xy — Uy B11 Var || = O, 38 (4.5) A3 B/ MHE, BEINE Doy = Uy B1iVar X5t

EEES]

| D3,Us X 11 + UsyBar||” = || Dio %1 + Uy Bar Vin |* + || Uz Bor Vo[ -

(4.1)

(4.3)

(4.5)

(4.6)
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M Dip = =37 Vi By Uso N3 (4.6) BN B /IMH.
BT R S T
|1D11U3y X1 — Ugy Bua||” + | DUy X11 + Usy Baa ||
= | DS — Uiy BuVar |* + |Ug  BuiVas||” + | D121 + U3y Bot Vir || + Uy Baa Vaa|?, - (4.7)
W (4.7) WG /IME T | D11 S — Ugy BiVar ||® + || Dy 21 + Usy Bor Vi ||* HUASH8 /M.
é'\Dll = (aij), Uilell‘/Q]_ = (bij), U;lBglvll = (Cij). E’a%]ﬂ‘llﬁ
1 T2

ID11 S0 = Uy BuaVan [P+ (1D, 21 + Uz B Vi | =) Y (lai B — biy [P +|asjos +25f). (4.8)

i=1 j=1

Bay = BT i = 12y f o= 1,2 rg, B SUAS) IR B Dy =
Qo (Ulell‘/élzjz - ElVl*lB§1U21), /ﬂ\:EF'Q = (wij) S CTIXTZ, Wij = Ei12+_ﬁ]2'7 = 1,2,- AT
3=12,---ro.
¥ D11, D12, Doy HMEARA (4.3) 7/ 15
Ap = Uy ( Qo (U1 Bi1Va15s — X1 V1 B35, Un ) —21_1‘/1*13}1(]22

D U, (4.9)
Uty BiVor S5 L Do ) ’

i Dyy € Q=) x(s—r2) AT 24 B
Sof T i) 3, 48 HiBE X, B e CnXm il A € G, sREFEA € Uy, fi43
||A—A||=£{£ll||A—A||~ (4.10)
Ha (3.7) RIS 1.24
~ 2 ~ 2
HA _ AH - HU*AU - U*AUH

= ||Yi2 — Apa| |2+ ||Ya1 + AL |17 + [|Ya1]? + |[Yi3])?
+ || Yool + [|Yas || + [|Yar|® + [|Ya2||® + [|Yas||*.

AR L (4.9)f7
[Vi2 — Avo]” + || Va1 + Al
2
Qo (U, BuiVa1Sa — 1 V)5 B Un1) =57 Vi B3, Uso .
= ||Y12 - Uy . 1 =~ Uz
U12B11‘/2122 D22
— * % 2
+llevg — o Qo (Uf1Bi1Var Xs — E1‘/1*11_315‘1U21) —X 1V11BA21U22 Uz
U1*2B11‘/2122 D22
2
— Uy U Qo (Ui BiiVaiXe — $1Vy B3 Un) =37 Vi By Uso
- 12U2 — -~
! U1*2Bll‘/2122_1 D22
2
. Qo (Uf, BiVa S — SV BiyUst)  — 57 Vi By Uso
12B11 V213, 22
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FRAE (3.2) (3.3) Fl (3.4) %01 (4.10) Z5EAh T

_ min (1U35Y12Uz2 — Doo||* + || — Ug, Y51 Uss — Das|[?). (4.12)
DyoeCls—r1)x(s—r2)

m 51 HE 1.6 Al 20t (4.12) BUAS B/ MiE 24 HA Y

B, — Ula(Y12 = V51)Uss

22 = 5 = Ul*QAvlgng. (4.13)

A DL rishie, AT A T A4 5

EH 4.2 HEX,BeC™r KU*X. UBAHAR(21). (22) %R, X1+ X
TR MR (3.2)s (3.3) %R, Ao 30 (3.1) 24 . ) 3 4E /N 3R LR Y
& Hermite{ P, k + 1} Hamilton I &8 I ff N

0 A 0
A=U| -4 0o o |U",
0 0 0
oA = U1<QOWﬁBqulEz—ElVflzf;lUﬂ) —; Vi1 By U )U;, 5, -
Uiy B11Va13, Do
Uf?gl?U”’Q:(wij)ecnmawij:oc?+ﬁ§’i=1,2,---,r1,j=1,2,---,r2

XTI 4, FRATRIAS U0 45

EM43 HEB X < cmxn. WU*Xs UB AR (2.1) (2.2) %R, Xi1s X1 I
TR DR (3.2)s (3.3) R, Ayrs Ago HIC (3.1) 4 . W) i) 58 4 7 f /N — e 75 L
NI} Hermite { P, k + 1} &} Hamilton B @8 VT fif 4

A 0 0
A=U| 0 Ay 0 |U*,
0 0 0
/\q:[
Py o (Ufy BiiVinSi — S1Viy B Unn) =37 Vi B Ura .
A =U; X . ~ Uy,
Uiy B11Vii1 2] Do
L e 1 -
Dos =U12A11U12, ‘1)1:(901‘3‘)60 1X b Spij:m71<z,] <y,
_ @3 0 (Usy Bo1 Va1 52 — %o V5 B3 Uo1) =35 Vi B3 Uss
Age =Us ) 1 Us,
U3y Ba1 Va1, Cos
Cas :UfgflzzUw, Py = (i) € C™X™ afy; = Fr e +527 <i,j <12

iE BB s (1.3). (2.1) 1 (2.2) Al

|AX — B|* = [[AnnX11 — Bu1|[* + || A22X21 — B[ + || Bus|[*. (4.14)
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||AX — B||2 = min i_—,IEJRi—/I ||A11X11 — Bll||2 = min ﬂl ||A22X21 — 321”2 = min Iﬁ‘]ﬁj‘ﬁij
B2 (1.3), B Xqq 1 Xoq I 37 55 20 8 20 (3.2) (3.3) M1 (3.4) 45 HH, 2 UTALWU =
Du =Dy

, Herf D1y € CYyy, Do € Cy*. WA
Doy Do

||[A11X11 — Bul|? = ||Uf A UUf X1 — Uy B |2
= ||D11 U X11 = Ufy Bua||* + | D1 Uy X101 — Uy Bua |2,

) Dyy = Uiy B Vi1 87 P I || Doq Uiy X 11 — Uiy B | |2 US55 /ME. X || DUy X1 — Uiy B |? =
[D1121 — Uy Bu Vi |2 + [|Ufy BuiVaz |2, ¥ Dy = (aij), Ufy BuiVan = (bij), HI51PE (4.1) 7

T1 T2 T1
1D1151 = UL BuValP = D > (laijay — bigl* + laijoy +bi|*) + > laiics — il
i<ji=1j=1 i=1

Yay; = ybig—aibiy i} aij = —@ji, i,j = 1,2, r1. JTLLH D1y = @1 0 (U B11Viish —

a?—i—a?
EWﬂB;‘lUll), ;H\:EP o, = (gaij) € Crxr, Yij = 1<4,5<ry. JH:ﬂ’?%"

1
2 2
ai-l-ozj

P Uty B11 V1121 — 51V B U 27V BHU
Ay = Uy 1 O( 11P11 V11241 1 1_11 11 11) 1 YuPu 12 Ul*u (4'15)
Uiy B11Vii1 2] Do
D e Ccyy.
[EEZRIESS
P U B Vo129 — 35V B3, U —¥; 'V B5 U
A22 :U2 20( 2121 21* 2 2 2711 21 21) 2 21 ~21 22 UQ*, (4.16)
UQQBgl‘/élEQ C'22
622 S CSS;ITZ, Py = (1/}U) € Cr1><r17 1/}ij = ﬁv 1< i,j < .
~° J N . — ,
P I 4, 45 EHE X, B € G Hl A e Cv<n. SKEREA € Uy, {13
1A~ Al = min |14 - A (4.17)
S/

it (4.7) FI5I B 1.347
~ 2 ~ 2
HA - AH - HU*AU _ U*AUH
= |[Y11 — Aqa|]? + [|Ya2 — Aga]® + |[Ya2]]* + |[Y1s]]?
+ [|Ya1|[* 4 [[Yas® + [[Yar||* + [|Ya2| |* + |[Yas][>.

AT FAIE (4.07) WUAF d AME 2 H ALY ||V — Ag |2 B [Yag — Ago|? A I BROAS fe /B, 3L
WAy Ao IR (4.15) (4.16) Fon. IR (4.15)F

2

|[Y11—Ap|]?

Yii Y 2 Yty
f— 7—14 —_—
H 5 11| +

2

2

Yu-Ya o [ ®re (U7 BuViSi =SV Bf Un) - =57 Vi By U [
. _ ~ 1
2 Uiy BV 27t Do
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‘ Yll +Y1*1 2
_l’_ - @@ -

2

2

_|lgr =Yy, @y 0 (Ufy BV — SV B Unn) =37 'Vi By Ura
_ - - .

o2 U Bii Vi 27t D2

‘ fut Y1*1 ?

2

3% (3.4), (V2 — Au P BN 4 EALY |07y 20550 01, — Do | B A AR
K (3.1) W43 Doy = U, M0 5 = Upy Ay Una. AIBEAT1E Gy = Uty AgoUsa, 5 BHARHIE.

5 FikAedAinl T

WA 3.1, I 3.2, EH AL, EFEA2BNSRAR N T 2, )3, ) 4 1) BT
FH B3 E5 08 S A AT Ul B

B

W X, B, /Nl, P;

frih: A;

A1 R (1.1) TR RE U

A2 A (2.1) (2.1) TEFERE X1, Xo1, Bi1, Ba1, Bsi;

€3 1A X}Ll il Xgl;

B 4: W Boy X1, X110 = Bay, B X4, Xo1 = By, X{3Bii=—B3 Xo1, Bai = 0 (2% B X,
X1 = B, X{1B11 = —BT1X117321X§1X21 = By, X3 Ba1 = —B3,Xo1,Bs1 = 0), WHAAT
57, MNWEFL 8;

&5 MR (2.1) 5T Ay (3R Ay BT Agy);

A 6: iREI (3.5) T Ago (BRI (3.9) THEE Ayy F Ago);

A7 KRG 3 3.1 (EE A 3.2) THEAE P A;

8 it A PR A B fEANEAE, S5

Hix2

WA X, B, /Nl, P;

frih: A;

1 AR (1) AR U

A2 A (2.1) (2.1) TEFERE X1, Xo1, Bi1, Bo1, Bsi;

+3: ﬂ‘ﬁXL Hn X;fl;

4 MR (2.1) TR Ay, (8% Ay Al ;122)§

A5 M 3 (4.9) 7130 (4.13) 7 5 Agp (BAR 45 30 (4.15) (4.16) (4.18). (4.19) i1 5
Aqp A Ag);

U 6: MR eI 4.1 (BUE B 4.2) THEARRE A;

AT AR AL

M MATLAB2016a £ 4§ 5 4 10716 (1 7 SEHL_E o0 VA TRISR 2 BEAT B0 k. AESE
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Wk=2 P=(P P), Hrf
0.4224i 0.7007i 0.2997 0.362 3i 0.1617i 0.1965i 0.204 61 0.053 5i
0.7007i 0.0356i 0.2182i 0.125 6i 0.2731i 0.3662i 0.3800i 0.302 0i
0.2997i 0.2182i 0.4980i 0.394 0i 0.3775i 0.3061i 0.0223i 0.471 8i
P 0.3623i 0.1256i 0.3940i 0.344 0i P 0.654 31 0.070 61 0.197 8 0.327 5i
016171 0.2731i 0.3775i 0.654 3i 0.296 51  0.004 51 0.099 91 0.480 5i
0.196 51 0.3662i 0.3061i 0.070 6i 0.0045i 0.3844i 0.7120i 0.271 6i
0.204 61 0.3800i 0.0223i 0.197 8i 0.0999i 0.7120i 0.0697i 0.502 3i
0.0535i 0.3020i 0.4718 0.327 5i 0.4805i 0.2716i 0.5023i 0.138 6i
Bls5.1 455 FHIAERE X, B, A,
02215 0.8575 0.5218
0.3058 0.1649 0.9157
0.1270 0.1576 0.792 2
x| 03134 09706 0.9595
0.2324 09572 0.6557 |’
0.0975 0.4854 0.0357
0.2685 0.7003 0.844 1
06469 0.1419 0.8340
—0.7353 —0.668 9 —1.3115—0.938 81 —1.093 1 + 1.088 3i
—0.85994+1.06821 —1.115840.1436i —1.3119 +1.532 3i
—1.1438 —0.3290i —0.8991—0.4993i  0.026 7 — 1.561 1i
B 1.8149 —1.5199i 24002 —1.9371i  3.045 3 — 1.261 6i

—2.2359 — 0.544 2i
—0.1540 - 1.116 7i
1.949 4 +1.243 8i
1.374 2 +2.040 7i

—2.1511—-0.827 7i
0.123 5 — 1.407 8i
2.316 4 4 2.334 3i
2.041 4+ 2.858 7i

—4.004 6 — 0.303 1i
—0.016 2 — 1.071 3i
0.753 6 + 1.460 3i
0.755 7+ 0.928 8i

A= (A, Ay, Hrp

—0.000 0 — 2.015 61
0.208 1 —0.391 2i
—0.719 3 + 0.542 5i
~ —1.4353 +0.319 0i
0.730 2 + 0.249 8i
—0.137 1 + 0.692 9i
1.188 8 + 0.282 4i
0.482 4+ 1.212 51

—0.730 2 + 0.249 8i
0.838 9 — 0.196 5i
0.1374 —0.194 8i

i 0.781 6 — 0.672 9i

0.000 0 — 0.407 5i

0.191 6 — 0.605 9i

1.132 8 + 0.536 3i

1.838 1 + 0.433 6i

—1.208 1 —0.391 2i
0.000 0 + 2.323 8i
—0.157 2+ 0.144 8i
2.638 9 — 1.002 51
—0.838 9 — 0.196 5i
0.784 4 — 1.002 7i
0.250 2 — 0.279 2i
—0.295 9 + 0.876 0i

0.137 1 4 0.692 9i
—0.784 4 — 1.002 7i
0.095 6 + 0.264 5i
0.997 8 — 0.597 0i
—0.191 6 — 0.605 9i
0.000 0 — 0.316 1i
—0.391 6 + 0.175 6i
0.108 9 4 0.189 91

0.719 3 + 0.542 5i
0.157 2 4 0.144 8i
0.000 0 + 0.037 8i
1.338 8 — 0.008 3i
—0.1374 - 0.194 8
—0.095 6 + 0.264 5i
—1.206 3 — 1.222 8i
—0.686 1 — 0.843 7i

—1.188 8 + 0.282 4i
—0.250 2 — 0.279 2i

1.206 3 — 1.222 8i
—0.235 9 + 0.470 0i
—1.132 8 + 0.536 3i

0.391 6 + 0.175 6i
—0.000 0 + 1.794 0i
—0.025 1 + 0.249 8i

0.435 3 + 0.319 0i
—2.638 9 — 1.002 51
—1.338 8 — 0.008 3i

0.000 0 — 0.793 2i
—0.7816 — 0.672 9i
—0.997 8 — 0.597 0i

0.235 9 + 0.470 0i

0.186 5 + 0.377 8i

—0.482 4+ 1.212 51
0.295 9 + 0.876 0i
0.686 1 —0.843 7i

—0.186 5+ 0.377 8i

—1.838 1+ 0.433 6i

—0.108 9 + 0.189 9i
0.025 1 + 0.249 8i
0.000 0 — 0.623 3i
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AR IE S 2, A7 A = (A4,

Y
|

2=
Il

—0.000 0 + 2.089 2i
—7.2727+1.103 0i
2.784 44 1.477 2i
—0.557 9 — 0.695 9i
1.194 6 — 1.503 0i
—0.539 4 + 0.675 7i
1.992 1 — 0.981 2i
4.277 6 + 0.202 01

—1.194 6 — 1.503 0i
2.357 5 — 1.505 4i
—1.660 9 — 1.582 2i
2.593 4 — 0.927 3i
0.000 0 4 1.461 8i
0.169 0 — 1.679 6i
0.481 9 + 1.482 9i
1.470 2 + 1.990 61

7.272 7+ 1.103 0i
0.000 0 — 0.794 7i
2.396 6 + 3.539 5i
1.296 1 — 1.263 3i
—2.357 5 — 1.505 4i
—1.849 8 + 0.379 4i
—5.337 0 + 0.921 3i
0.617 1 4 0.363 0i

0.5394 + 0.675 7i
1.849 8 + 0.379 4i
—0.3345 + 0.412 0i
0.021 4 + 0.322 9i
—0.169 0 — 1.679 6i
0.000 0 + 0.186 4i
—0.652 0 — 0.840 3i
—1.114 4 — 0.945 8i

Az), Hrp

—2.784 4 + 1.477 2i
—2.396 6 + 3.539 5i
0.000 0 — 1.052 1i
0.020 9 + 1.083 8i
1.660 9 — 1.582 2i
0.334 5+ 0.412 0i
2.394 2 — 3.390 6i
0.800 9 — 2.252 9i

—1.9921 — 0.981 2i

5.337 0 + 0.921 3i
—2.394 2 — 3.390 61
—0.200 2 + 2.939 4i
—0.481 9 + 1.482 9i

0.652 0 — 0.840 3i
—0.000 0 — 0.382 4i
—3.129 9 + 0.762 7i

0.557 9 — 0.695 9i
—1.296 1 — 1.263 3i
—0.020 9 + 1.083 8i

0.000 0 — 2.526 5i
—2.593 4 — 0.927 3i
—0.021 4 + 0.322 9i

0.200 2 + 2.939 4i
—0.663 2 — 0.087 8i

—4.277 6 + 0.202 0i
—0.617 1 + 0.363 0i
—0.800 9 — 2.252 9i
0.663 2 — 0.087 8i
—1.470 2 + 1.990 6i
1.114 4 — 0.945 8i
3.129 9+ 0.762 7i
—0.000 0 + 1.018 3i

WA ||[PAP +A|| = 2.0910 x 10714, ||AX — B|| = 3.4875, HA 5 —PAP JL M4, i#
ZEFAE U SIHLIAORS . Ak, A2 MR I RE AX = B IR Hermite{ P, k + 1} & Hamilton £
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