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Chapter 1
=2
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A
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1.1 AMEOEMNEES

g2 EET 2358, WwoTbBL )L LTWBREEFTOE FEHAI SN S L IFR
b7, B, EEEAST LR 7 SI2 L o THL L7 02T HBIRIT S 25 E
BB, BB BEALDHE, 20 L) RHLEGCHESMESNDL. 0L
LCES N EETED S, T 27T EECD L OFEREHEE T 5 BERLEO—TE
% BTG L R, -

AT, BE, B X REGRO R 7 OB (56], Y E— b VI VTR
BRI L DR OBETE 33 2 LD L LTHRARFHTRASA TS, £LT, £
NS BRSO K E 2 E % b6 L, RETE, FHICEDLS
Ny T VEEEOTHEI AL > TRF CLE o ElEY, Bk ETEGETT A2 L
Yo TR EGRICET LR TRIC L. LT, FOBEIF LW/ - FRETJV
v ABEDREIRT » 72 L IELTH S, TOBEBETOBMIE b IS TN,
ko & 3 RIEEIC BT ABEATS ST B &3, BT L ES A TERIC L S0
ANDEIWEL, RETOET LRV Ry OBEEDOET: CIGHSETE OILA I E
5.

¥ 7+, EEETORME, EEETHEL A URICERTE 23V Ea—F P EST
7 4 =% HREOYEEHCRIET 5 2 EASTE B [25], [37). 512, —R, EEETE
ERRICEZ B2 —F VA v b OFEREED , ERIICET A EP D EBEFET S
Y s b BT, EHEETTAIE & F URICERILTE S (48], 1€ T, BHEEITO
B ORI, BIESOEEETOFTENY Tk {, RWHEEOBAMOERITHIKT
EHDTHA.

EEETOME, B 1L1IRT L)1, BB TEX A edTED. TF, K
BEB & OEIEGIVET b BA L ZOEAOMNALED 5. ZORR, BEETTEF:
BT RE B LD Tk h, SOERDDL LT, BT 1V OFHMEEER ED, TOHE
T ANFOERERD L. 2 LT, COERCEbNAHL, RER, BLUMERLED
Bl % sk, BITET 4 )V 4 % BARRICERETT 5. BRI, TOETT 4V y ZEIERIC
BALT, ELEZE 2RO 5.

AR B, EEETOC BT 5 20 & ) hEANEL R T2 2L THL. &
L BARIUTKRD L H IR 5.

£ EEEFETAEAY, BEETICHET S & ) gk {TRWIT R, B



BEOEE
E{EZe M ORI

BEICT 4V ¥ OF{MAELHE

BT 4V OFHR

A, IRE%, HEE O

1BIC7 4 VY DERE

BUATEZ OBT

1.1 BE{EETIC BT 5 EARRE

T, BEEVSBTAEE8L UTHRBERILZE).

kb CDEEONME, BEETTICHET S £ 9 1T T2 LR, L7b>L7§:75=
b, %@J: ) e fTAR R KD BEEL, —RICIIEEETH D, £D70, -7 Y v F DWIE
R EEERCEWONG, COLIBBEI, BETL T ANVIFEDL ) RIDITRED
M Thbb, BT ANV L EFHOMMEORBREHLPCTTS.

EEETTT 4V ¥ OFHAEHEL LT, 43 TID, /ETANVEY, V4 —F =T 4
Y BT ANY, BT AV R LD E LT, 7&%(7 &%{%ﬁ%gﬁé T &7z [44], [45],
[46] [32]. %ﬂ%wﬁmiﬁwﬂw X, ETEHR T 2 3ETT T A VY R R/MERIRE T 72
B ARALEIE D & Lfmﬂh@“é%{f [44], [45], [46] <, B/MERIRE E 23R A LR L
LTTE% L BEEESELTWS EEZ 5NL WL OO EEDOHKERTITEL T
WAEEDO—ORETEGEE LTE 2 53 (32], 47] 75 5. Thbb, BiEdfE tH
BB ARERE LTESAONEDDTH ), BEWETEERL LTEXONLDDOTH
L. MIBOETHEY BEEGETT T A VY LIER, B4 Rt EELR T LTI
T, A LREEEHET 7 AV BBLN TS, FNENORBEETLT 1 V5 I3, H
GRS OIETOREIE, HE IR OREE, B X USHERE L SIS tH 0, 2051, BEE
THEAT 9 ER R BRI L o THEWHT HRTWS, LRELEYS, BRFORE
ESETT 4 V¥ ORBAEEOFICIE, HBEEEITSVEEGII CETEE 2SO 2\»
BEEICBWT, BERSOETHEELRELE L DODPFEEL T2, $Eo T, Fiw

T, 2O &) REMEEHE S # o - PSR 7 4V F OREERRET S, S 01T, s
87 4V OFBEERD, FOWEREHT 5 LRI, FEITERICL - f%@mj}r&a}ﬁ@
MO 5.



T/, BEBREEGET 7 ANVF L ZORRICEA LT, 42 HEEZHLMIL, Th
SOIERED AT LTS, BRI, BEEEETT (V5 OIS, &
FERHEETT 7 1 VY OBOMEBERZHEHT 5.

— I, EHEETT T ANV R RETT A OO ERRERL D OIS, Eo T, 5
BEOLL L R AEEBET T 4V OFRBEBRERDD LT 5. BAMICE, BT 7 4
VI OEERR 2 BT 5k, SHEEDOD R R AEBRHAERT 5 5L, BLT
Ve Z B 2 5B L E R ETEZICE T A R EtRENE S B D HERRT &
25 5. '

EEETTOE L FIMSEF BV CHFIHT LI EWTES. 2V —F N ES T
7 4 —Rd HREOYWHEEHNZ Lid, EEETT LR CERICERILT 5 2 L5 TE 5 (28],
[44]. BRI T, BEETFEO—DTH BV 4 —F—7 A V¥ & T 5 X<EHI~NTH
TAHI LT .

1.2 AAEOEFLIE =

WA, TR ORISR D o 127200, FHER T IR VS Z L I3HE
TR Dol F072%, COBEEBETE, XERFEWCEET A LIl TiTR
bt EEPEG o TWRWEER, £EDE > TWAEEICH Y AR L DEHALTE
GEFBLIEDDEEZOND, LoT, FOBEIIH Y ABBICHET 5 8B AAHEDT %

77— ) 2 BT T A TRENS. LIAT, HAFHRIEFERTIE, HAET
DNDRESAIL, ATINORESA L 7 —) 2 TR LDDIWIh 5B, £ LT, XD
BREESAL, FNERET U BB LD D B, o T, A EEDBERG M 6D
BRSNS L C I ORERICATL, 207 — 1) 2217 o TV B HETICEE] 2
FEAH kB o1 FM T 4 V& BIEAT IS, B 2 NBR0OMBESAHL, ZOEHEDE
WATRDA Y ABBICE T 2 HEHAAET TR0 bDERLTWAHEIICTEHT
EATTE 5 [53], [55]. -

L L, SOFETE, B TE AHOPBEAREORAITRONS L, $I2EFRO
BEICBVBEIERENS, o T, BT LWELICRRICHIGT 5 Z LASTE RV
LW REERFE-TWS, Z0O010, BETREFRHERICIAFECR-Tibo R
72, 727U, BEMITET S A HETE, SHERENIZLAEPPLRnE VIR LD
27280, Bk ONBEHEMBOER I L b o T, COFEFAEINLIHEDELOND.

BFHEBOFEREN LA T A 1o C, BEETODEFRER LTINS &
S horz [2. DHOBRKETIE, AN BERCET 2 HBARIESE, LY XRO
Y2, BTFRHERECTETTHET0IDE o7z LT, COFEOEITBEIEIA
F+3 LD THol:. TOEERRET A0, BEETICT — ) 2 BB 2HWT 4 —
F—TANIIEDNE Lotz T4—F—T7 ANF I REGEELEEDZED,
g L T OB ICET 5 2 TEHER/NMNITEIDOTH S [2). DL )%, REER
BT AN ERAVEZLICL o T, Bk b L0 BECET 2 0B ARFEST LD D
B ETEEIEONE L)1k o7z [2], 22 LALLRYSH, EREGEOREIZT —
) 2R 5 TV B 2D, B0 RS IBEAE T ISR EBEAR: b DT
LoD e TE Lo



F0t%, ERZEO—fE (1], (3], 4] OBMEERHWAILIZL 2T, V4 —=F =T 4V
& B OBIBOEZAIF U TCHEATE S L H [Tk o 7z [18]. F 72, —BOBEEIT—i
BT ANTRERAB L. —fE37 4 V&L, HTEGE T, FCEURCTEUERIIL-
OB, TOBBERICHRDEL 25 bOOFT, HLEBEORKE IFHRH/HAI WV Oy =2
ZHbDTH5 [3).

T 4 W IEEOERER L TRV, SEFERN2FETANVIIE, DR
RPHBRL, RO LI LELFCHTOEEPERLIZLOTH S [27], [11], [34], [35]. HE
EHEAET A 70, EXEE L BEUER L72b 0 L ToBHE G L OE#D 2 1, HE
DINVLAD LTI L V/AEL LTHEERTHS. o T, &R 2ET 1V
F1%, COERED 2 AT D IV AD 2 FFEHIE LW OO T, EIXEEIZT I
T2HLNEBI BN bORETEEL T OTHS. LOLEDFL, HEFD/
WAD 2L, FOFHLWKREL BB LD DD, ZODI, FEOETEEZIIITL
T, FNEEOENE L7-b o L BEE & OREREDS, MED /VvAD 2 FEFH L) bRE
S BIeDHA. ftoT, SMTERN2ET 1VF 1Y, ZOETEESFELER
BAEVHHLWIMELHZ TS, EHFERN2ETANVFIE, @ﬁ@%‘fﬁﬁ#%zﬁ%

W BIEEET T ANV o T,

BEEOLY PO E—2REI LoRATY O E—EIERINTVS [8]. ATV
OV — ki, ECEE R O L7 b o & TG & OREEED 2 S, HEED WV
LD QFEHITE L VD OOHRT, HELEEN LY b B ¥ =Rk 25 b DRETTER
rEBL50THL, LELEYS, BEOLY O —2&KIZT 5 I L ORENZEIR
PHHEETR.

—EET A VF BLOSETER/N2TET 4 V7 T, BEE EETEEG L OREREE
SIS Ze CRIEMICSEM L v 5. LA L, BEIEGEM CHEINTVE V) T &,
EEEZEE CHEISR V2 VW) & 20T LD ERL 2V, TEOR S 2 RHEEZEH CE
BRCEMET AL LT, 57 1 My DSEFR SN [43), [54], [18], [16], [7]. HHFET 1
WV, B4 DERERIC ﬁtf}?ﬂ%a@m?ﬂ%t(D#%aﬁd\m‘é bODHET, HED
E’f%%nzdw TAHLDTHD. X5, FE7 1 IVF 2HIREL, H5EHEMOME 4 DIR
B xt LT3, BE EHETEEOZERT/MITHDODOFT, EOEEZ RN
THEGEE T AV ¥ HBERENT [49), [50]. ETEBROEGHSTOETHEEZ D LR
BT B LI L o T, ERS R RIBICHI T A S LASTEB/T ANy 75T 4
NVEBIUISG XN Yy ZEAGET 4 V5 ERSNTWS [19), [51].

—77, BB AL EE R WAL DO TR <, @mﬁf%ﬁf:&f\%%ﬁ%ﬁﬁﬁm W23k, #
o DOEGEETHIZTODODOHRD—D %(chm%t TAHMEE T A NVTIERENT

W5 [31], [32], [24], [28], [25].
U\_!:Ll_.’\fu-%ﬁ@'gﬁﬁjﬁi(f% M1.212F LD TRY.
DL, A F COBEETTICET AR5, T 1)V Y OFHlEHRE, E£H, B &
URHER B r;a*m bOWHLE RS THRS, ub=l,tmb>6 Fnsix, W11 TRi3h
A EEETOEARWEDOFO—EFCETHbDTH 5. -7, M%F%%@%&B%
KBV, FRRTREMEIRENTVD. FEL(BRDERD L) T2 5.
¥, ZEEOMMICE LT, kO & D ZREIFRI LTS, RBET7 AV 7T, 22
MOMHEAVTERS L TWA 2D, —i&ICIE, ZEOVARIEFT 01225, L
DLV, BBET7 ANV k%Fa’i@{i#Hk@Bﬁ{}’ﬁﬁ%%iP’C“&w ¥ 72, EEAETT 7 4
VI OFHMEEMEICEI LT, k0 & D 2REAR I TWS, BBEEES R VWEEGIT OH



E{EAR LR

— LRI R Y A MEHA TR [53], [55], [2].

— Y4 —F—=T7 4NV% [2], [13]

L %A N Yy sy 4 —F—T 4L F [45]

— —fgitt 7 4V F (1], [3], [4].

L sptgxgho T 4V F [27), [11], [34], [35].
— BT 1 V¥ [43), [54], [18], [16], [7].

NG ANy THRT A VE [19].
BOFHE 7 1 V5 [49], [50].

NG ANy SEGERT 4V [B1].

Bk O [8].

— MEEET V¥ [31], [32], [24], [28], [25].

1.2 O ERBETTTFE

TREE R BO T WBEICBWT, BB 7 AV O X ) ICERRSOETEE L REL L
BT A NVEDBHFEL TR, LT 4V EFOFRBICEL T, k0 & ) 2EELIF
ENTWVE, BlfETTT 4 V5 OMEEHIHSELS R { 5ho Ty, EEREEILY 4
NEOREBGED, AW LISD o TWin, S50, L7 1V DRENIEL T,
KO LD REEIFRENT WD, BT A VY DR O ODOFEIARRZEI LS. 1HT
T ANVY DFET DD, ERGFEEVSNEICRS.

INHDORIERPHEE L DDOPEFHELTH 5.

1.3 AKX DOER

LI LETIBEIPLBRIN TS,

#1 BT, ARCOEN - EE AROBERNE R, AL OBR B2

2B TR, I UDICEGETHELERT 5 20 ORH R B BE I ER LT
5. COERALICL Y, A B ETVOEEETRER I L TEL LIS
n. iz, CORITTHCLNABFENBEEMRTS. Jodhicid, FERZRO i
PHEEEEL Y, BRETIC L o CEERIATERSNS. 2L T, INLOHEE
HWT, A TICELON TR EREEEET 7 41V 2BEERMLL, ZOWHEIIOWT
Bamd .

E3ETE, B BEEEET T AN E LT, BYRET7 AV RRETS. I
i3, HEEEIE WD O CBER CETT ABEIC, 5T AV 0ERFERY AN
12D THE. FLT, FHRET (V5 O—REB L, HI5564T TOMBLRERER

8



REG2 5. &I, PHOTH 2 ROGBETRS L CTRAROTH 2 AL V9
BETEAL, FHHE 7 1 V5 OWERHETINHREIC OV TGH T 2. BRIC, AE
GOETERIZ L o T, FHEE T 4 V¥ OBERMEERT.

EABETIE, BEEEETT A VY L EZEOMMBEOBRIIOWTEH LS. BEETL7 4
W8 OEFACEEI I BB OMMIEDLN TS, $Eo T, HBRT 7 1 V5 OFIE—
IZZERDORAD & W FIRET B Ltk b, LP LR, BRI T 4V OFIC
AR L Y FIHAE L b O1d 5 T L RTRT. AR, BT 7 1 V8 R e
i, BRI L 7B % 00, 2N b o 7222l 2 o T 7 4 Vs RBREF L2 T
VIR, L Ledts, REAID & 0 A1 b2 VREEE 7 1 V8 i, CARRARE o
TEREFLCh, MIREICHE L7 % o TR L -B@ET 7 A V7 LRIL D DI 2T
VB, {80 T, (A0 & ) FICHAE Lk WESEBEE 7 4V 2 1, BIREICHE L 7 2O A
USRS AVEER B LT, BT A VP R EETES L VIREEB-TVH0OTH
B, Flz, NG ) CAZEE AL L, HEBBEETLT A VY IMORHEETT 1 V5
L= BHENHHI LR EITONTHR LS.

5 BT, BEEEETT 1 )V 5 OHEIHIEEL T3 o1, BEmEmT 7 1
VI EHMEREDD 5—it s LTERT 5. 7, T3 2 RIOCEAE 1 LA HIEHR
%%%T% %LT, :@*E}Eﬁ%m\/\f’ (2N oﬁ:@%ﬁf{giﬁ7 T4 bi, %{Eﬁiﬁﬁid)%
AEELERELZR LB o TWwA I LR ERR LS. O L), TBEEEETT
T ANG BHEREO—Huli s LCTIRZ A LX), BT 7 1 V& OMEEHIHIRE 2
EFPHLPI 5. |

6 BT, BEEEEEET T A VF OHEBRICOWTHLS. 5, w{2hD
X7 ALY Y I RBETTT AV 5k, P T A V5 B0 T, BEICRY ZLAT
EHILRRT. T2, W OPDNTG AN Y Y TRBRTLT ANV %, XT AP Y T
YA —F =T AN R o T, HEICET ZEATTEBILRIRY. SO L), Bl
WORL 5 2 DDETT 4 V3 DFEFN BT 5% biF, 0 2 DOFHEHHER FIFF 1
FedETET ANV HHHET B, F Db, 20X k¥, 2 DOBMK CRELEITT 4V
YHHEETAIEIRDBDTHA. T2, W OPDINRFG ANy I RBETLT 1 IVF
i, FRUSHIET 2755 A Y v S BBETT A VI D, 37 =5 % 0 T LIZBRTHE
TIUEDRTELILRRYT. COBRICL T, BlBfETTT 4 vy OBEBEIRT 5 L30T,
CORBREELIE, BT 4 VY R BT ARBOREAEEIC R B L3, SHEEIHIR
TEBGEVH A EERT.

7 ETE, RS NIERAR U 2V, BRETCHET 45HEELH
W AFECOVTRLS. 2072012, $7, Whwb VAR BEHE" OiiRIcD
WTE LA, 1T OBAEEHEED 720 (2 A & 1172 Sherman-Morrison-Woodbury DA
[10], [30], [29], [9] ¥, BBEHED D LI, bW b VERAR—REHEE KRS A TW
B (17). RBETE, TP &L ITEVEGORAITIEETS. ZLT, TRHOEEY A
T, BT A VY OEMELERE S 25 L3S, HIRT 1)V 5 RBEHT A ROFEETH
BT AZENTELRRLG25. 361, ETAERZEL EARNICHVAZ 2, BT
EEEZDb DL EHERHET HHTELER 5.

88 BT, EEHIT 7 4 V5 ORSB~OIRAFIL LT, 75 ZAEHINOEHICD
WTHR LB, Thbb, 79 Al BV A7 —WERIZY 4 —F—T 4 V¥ 2 Hw
BT LWL, TIAIORPEEEN O/ ODT — 5 2185 Z ENTRICRH I LR
R



FE9BETE, AL o TELNIERE T LD LU, BENIRE, BLU,
ROELE RS2 5.
AR, AP ICEN B4, i, BLURDIERE 52 5.

10



Chapter 2

ERELC ML
2.1 FAHDZE

AT, EHEETCRIE 2 BB 1K) 72012, EEETHEE BE e by
5. &5, COEXMEEACT, BBFEOETL 7 A VY DEFERE INLDEZRP LD S
WEICOWTHET S, $7-, SNOLOETLT 4 V¥ 2 BEFRNCELY) ) 72D DYENE 1T
)T T A.

2.2 EHFETTRIEDOERAL

T3 EEETHEYERMLT 5. BEEGE FTRT. BEgoefE, e v v b2
BMAcEEns b0l s xofid, EEEOMOEREZBIICETIOLTS. #
HEEY ¢ TRT. BRIEGEOSEIL VIV N ER YCETNEd 0LETE. XBIT
VEFNEN, BEEGZM B L UEREGZERE LIRS SRR EL A0 YNDOFEFHE
TBAERZ A TET. $hbb, AR THE, HMLE5Z 0N TwE b0 ET 5. REGS
ZAL L2 HCEZIL, AFTEZ OIS, LD L, — RIS IHFET 20, TDAf%
EEEBLZLIITELV. KBTI, S LTIMEMEE n 2252 8ICT5. 0
TELRIEE 2R VIZBT A, BIEIE ¢lX Af +n THZON5. BILHERT f,TET. fo
WEEGZEEA XICET A0 LT 5. ETEE foif, BHER o ELIEHE B2IEA S
HTELNLIDET S, P bR T o, BERETHE,

g = Af+n (2.1)
fo = Bg (2.2)
rERALE NG, EEETRIEE L, FICTEAIANEY o 52 AET/ERE B2 RD
A5 ETHA BeHAERERICR 71258,
fo=BAf + Bn (2.3)

YREND. BAFBLU Bn 2 FNFN, FUEEOBEGERSB L UMERD LW, f
B TERT.

BTRERIC L 2T E 2 2546, SHERITAREOT — 5 LPHER 20O T, #
PR ZERE, MATOEENY FVER CM &3 5. REGIE—&ICILERER CER

11



SNLBERD B, COFE, HUIBHPERTEINS. £ L TERLICL > THERED
T =Y IEREND. HLEERML R TIRIBIEAR A TET. TOE7IVIdEk-B
BET NV EWHTN G, FEEIERBEOBES L TERINBEETH 25E, CoTF
ISHERI-RERLE 7V LT, AIATHIE 20 5 [2], [22], [44]. K (2.1), (2.2) D LI I5E
AL UL, WELHE NI S LATTEL, E5, AV Ea—F NESTT 4 =R,
75 A HEOYEERD, K (2.1), (22) DL Y ICERLTE, EEETAEE L TH—/
WCHDIR) CEDTEBLDTH A,

2.3 HFARVER

VA b EZHOREER () TRL, /IVa% || || TET. X, Y& 2200 L
NERET B, XD D YNOFFMEAROEEE, B(X,Y) TKY. £/, B(X,X) &
B(X) TET. ,

AeB(X,Y) &BL RA R ADERE L, N(A) 2 Af=0L,%d fO&K %
bbb, ADFEERMETS. R(A) BLUN(A) L, #NEh, YB LT XOHFFEMICL o
Twh. ADHBRIERTE A CTRT. HMOEM SIT2HEESTEYT. 20L&, X
DBRH LT 5.

N(A): = F(A) (2.4)

N(AY)*t = R(4) (2.5)
AT SOTD, (R A 12 X 5ROLKY ASTET:
| AS = {Af|f € 8} | (2.6)

HOHRIERE M € B(X) 2FEED f e X1 LT, (Mf,f) >0 254, M
FEEETHL LV, M >0 EET. TORERT, f=00 ¢ ERTEETFHRILT S
B, MIZEETHA LV, M >0 LFET.

FEEDfeXlge YTy T U FRgid, he VI L, RORTEZEEIND Y
2o XNOEHETH 5 [23]. ,

(fegh=(hg)f (2.7)

AeBX) I LT, AD M L—A% tr(A) TET [23).

AeB(X, V) I LT, Ro—fg#irEHT 5 [1], [3], [4].

EF 2.1 (TERRO—fih)

(i) 7EHZ% B,
ABA=A (2.8)
ZMHE, B AD 1L v, A D 1-0&eks A{1} TEKL, A{1} OTT%
AVF 7213 A-THET.

(ii) ﬁﬁi B,
BAB =B (2.9)

ZW2HE, B AD 2Bl v, AD2RHDOEEE A{2) TEL, A{2} OTLE
AP TERT.

12



(iii) YEFZE B,
(AB)* = AB (2.10)

BWIZTHA, B AD3HE ). ADM0etkE: A{3}) TRL, A{3} DTT%
AR TET.

(vi) {ER%E B2,
| (BA)* = BA (2.11)

WA, B AD 458\ A D 4-FDEkE A{4) TERL, A{4} DR
AOTET.

BIZIE, BT 1 & 2 DSt % RRFICH 72 T84, Bl A @ 1238 LU, #0&fk
T A{1,2} TET. A{1,2} DTk AL TET.

APERIZHGIT A D 183 —FICET ), BEOSFERF A1 —8¢ 5. ERITR
Wiz O] -3 T UTERICTFET 5.

1,2,34-H3 A —T7 Ry 0= ADO—fE AR LT, FETWEI-BICETS. €
e AITET. AARBIC—BUEHZLRRZ LB 5.

IO O—BHEERAFRIL, R(A) PWHESER THILTEIFET LI LibhroT
W,

X&)l b 220 XICEBEY HOMEENE 5. XOFEIELZ ¢ TEY. X
BT 2F% Ex TERT. BB TH, TR_COEGIERL L, FHZEO M L—A L
TAHLDETA. :

XOMHBEERE Rx 13,

RX = Ex(lll ® ZL‘_) ) (212)

%o TREENS, Ry LRI R 2. 81, BB LU E,%, ZhEN, K%
FEYURE n CET AT T 5. FERS L CREOHBIE RBLUQ I, Th
Zh, )

R = Eif®7) (2.13)
Q = E.,(n®mn) (2.14)

WKLo TERSINAG, KBTI, BHEG L HEFILTH Y, HEOTIHN0 TH LY
BT EEZS.

2.4 BIEOETFE

EHETICB VT, FEE f EETHEE fDES % EO L) IFHES 2 P EER
L2 5. 72, BIENMEL L UIEHEER A2 L Tlvirzwn. Zh
FTICD, BRALEBETL T A VI BRI N T W5 [27], [11], [31], [32], [15], [34], [35],
[43], [54], [19], [49], [51], [38].

OB T ANF B REPICHIET A0, XD 3 ODBEEHITHZ LN TE
5. 81RELT, EECHRATAEBIIS L VBERSETTAVSE, M LPEL
TVWHEE S FEETLTANEOEL L 2o TWRAENTHETHILNTES. FIED
V5, BREE L T LETEE L WEAR ETHATE 2. REOWGE, EEZE
BOZTHCAVIGHECEETH S, FEHLRL TEL b RWRENER: CI3HEIC
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F2.1 BERETT 1IVF DR

EERZ; [EEEE Ry | BREEC R || Robbr | Z0ET |

EZ2Al

— it O

55 @)

WM O

T

O|O

T4 —F—

P oS5

by

O

O

O

1 O

O

O

O

PYo(—F— O

IR 2F

O
O
O
O
O
P &% O O
@) O
O
O
O

> >O

BRALY PO Y-8

0|00

gt % Q

P: N XM v o7 OFER.
A FHEEEE L TREBBEEIN T ARVSERTHIL L TWwA.
O EFATHEICHILTE 5.

LBV RLTHS. 5288 LT, BEBELT 4V F OERITTE L EEL H
WTWED, HDEWVIEE) TLVWHTHET A ENTE L. MEIREEGET T 1)V
FEMING. FEIMELT, ETT7ANVY OBBHTHETHIENTES. Thbb,
BYHAEREZE CH L PIERAER R TH AP THET LI LN TE L. IEEET T 1
WV OGE, BETT AV L) SRR L05TE S, Lo L, BTEE
A0, HIRTHE, BVELETHCTHE L2 TRE 52 WoT, SHEENS
BEBEVIREND A, |

CUPL2ETHAT L7 ANV BLU3ETRETLIHHE T 1 V5 % TR
TRBRPOIEL, R2.11CF LS. Ro1OF T, EILT A NVIDLEID “T 4V F?
T RTEBEL, N5 AN Yy o7 2 P THT 5.

2.4.1 BWEEGETT 1L 42

MO, BIEEGETT T 4 V7 OB BT B, T TETABET 7 A V13, T
TREETL7 ANV o Tna, 7, FEICHBETAEEZIIC L VBERCETT
HIIED D DEREANT 5.

VA —F =T 1% (WF:Wiener filter) By r!3,

EtEq |\ fo— fI? (2.15)

ZB/NCT B (25250 THA (2], [22], [18], [45]. 7 4 —F—T 4V F L, R (2.15)
KR &I, REGEETEGEE DD )V AD, EgE ST 5 2 TPy R/
ZTBbDTHS. T4—F—T4VF T, EEEHES L VIBEDRL 5 DO %
IR0 TWB DI, BERIIMETEBIC Yy YOI EIE U5, AR TR, EiE
EHEBEIVMIUTH S LIREL TWE0 5, R (2.15) I,

Ef|BAf = f||* + En||Bn]? (2.16)
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s -3
NG ANY Y 7T 4 —F—7 4)v¥ (PWF:parametric Wiener filter) Bpwr(7) i3, /3
FRA=F~y>0ITF LT, |
B{|BAS — fIP + 7B, | Bnl? (217

TRNNCTBIDTH S [45]. Thibb, 74 —F—7 1)V F (2.16) D 1 1H (EEES)
CEE 2T RS OLLLREERTENE V) T LR, 8T A— Sk FWTHIE
THODTHA, v <1 &THUE, HFOIHI LY D, BEESOEFELER LD
%%, B0 T, BREGDEHERS OBETREE LR 2 505, MFHSIHEMT 5 &1
55, By > 1 5L, BERSORE LD b, MERFOMEZER LD DICR
5. HEo T, BB PBAT 575, BREEOBEERSOETEEEEL 252812k
. y=1ICTNE, SNIET 4 —F—TANFTIThoTWE, NS AY MYy Z7 4 —
FT=T74NFIZBNTH, 2y VDIRTEORMUIFRE NS, LI L, yR BRI HRET
BIELEoT, U A—F =T A VF L) BRIFLETERHL LS TE S [45].

KT, IS Lo U2 Eifg b PR M OMIEREET 7 1 )V 5 120 W T
T 5.

—fti7 4 V% (GIF:generalized inverse filter) Barpld, 184 OERBIEZ ¢\ L T,

|l Afo — glI? (2.18)

2RNIT D foDOFT,
| 1 foll? (2.19)
ZRNCT B foe525d0TH D 2, [22, [45]. LA L, 3 (2.18) IXEHED T & 2 EH
EERZHETHEL TB Y, KEGEETEGREOES 2HEET 5 b0 TER V. 8612, K
(2.19) D fod /W AR E V) Gk b, FRMEIC & o THERDOZVEHTH 5.

5% 7 4 V¥ (PF:projection filter) Bppld, BE{EZEMIZE $ WA 4 DEEISG FI2
LT, RER fEETEGOBEERS BAf & OERE

IBAf - fI? (2:20)
BT B DODRNT, HERSD 2 TFH | |
Eu)|Bn|* - (2.21)

R BNCT B b OCh B [43], [54], [18], [16], [7], [46]. R(A") ~OEMBLRIES P,. &
UL, 5 1 O%RME (2.20) 1,
BA =P, (2.22)

LB M (2.20) &0, BHET 4V, BER L ETEEOEBGRS L 0% EEE
ZRETERLEL, @4 0FEEEICRD EVEERS 25252 L2k 5.

INT XDy JEIRT 45 (PPF:parametric projection filter) Bppp(7y) D i b
B, ROBYTHB. 7 1 V5 D1 &M (2.20) 13, R (222) £, BA— P =0
Eh. COFMELLIED, BA—PpDY Iy N VA [23] NS THILRE
2B, ThbL NG ANY Y IEET ANE EIL, /35 A—Fy > 012 LT,

|BA — Pau |2 + vE,||Bn||? (2.23)
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ERDCTHODTHS [19]. ZCT, || |4, EFRED Y23 N VA TH B, XT
AN TERET ANT L, EEEST LT LOBERFATAD ) I, KB
ﬁ‘i)‘i‘iﬂﬁﬂf X 2D IS, N5 A1)y IEIET ANV GDW%B&}@{EEFJE 357
BT ANELEDY, HEBSINEL D28l B,
OGR4 V5 (PTPF:partial projection filter) Bprprtd, X Dd % EE & 172850
B S TEENBMEL D FI1xt LT,

IBAS - fII” (2.24)
RE/NIT DD DDHT,
E,||Bn|* (2.25)
ZRNITHODTH S [49], [50]. S1 = XDFEVEET 1 V5 Th 5.

Pk SINOIESTRIERF L L, Po% R(PLA*) ~OESTRAERFR L T5. TOHET 4
VI DEL&M (224) 1F, BAP, - Py =0 &% 5. NG ANY Y 7 EHPEET 4 IVF
(PPTPF:parametric partial projection filter) Bpprpr(y) 1, 737 XNV v 5T 1)V ¥
ERREDEZHCTEAEINDDTHY, v> 013 L T,

|BAP, — By||% + vE,||Bn|? (2.26)
RENCTHL0THS [51]. |

2.4.2 FEEHESGETT 1L 4

MO, WEETC7 ANV T ELTERENTWBELDODOWTHBETS, TS
2007 4IVEE, F%ﬁﬂ@bdiﬂjﬁﬁﬁ)ﬁﬁfﬁw%@bit BER{ETTADDITR-T
Wwa,

U ERN2TET 4 NV F I,

lg — Afoll* = Enfin® (2.27)

DERHEDTT, HOEHE CITH LT, ||ICho| ZBNIT 5D TH S [2], [11], [34], [35].
B2, S PRS2 ET LAWBEIE, CE LTI T IV T RS hA. L
L, %ﬂiﬂ’mﬁiﬁi@&é CiE, =D S v,

BATY OV B0 BT 5. EEGE, NEOATR WEIE /, (i =
1,2, ,N) TEZONTWEHDET A, B O —S%

S:% Nf" log Nf (2.28)
Y= fi i

Lo TEHRT A, HHED-DIT,

N

=1
EERINDIFELDH A, Ry bn¥—kid, & (2.27) 22T f 0T, B
FOE—DR/RICED R ETEEL T550THS 8. EHENTZY PO —%&KIC
THIEITWEMERIZR Y. LML, TV O E—0MEP S, 1L 2R ETEIEIE
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bIa. S5, EXEEOLEENS 0 L LIC 25 v, SBETTIZEA TS Z LAt
TERDPOTFEHLEBATLILNTESL., Lid, BEOERICBVT, FEHEL0 XL
EEv ) Z LB CERD S A LM TH B, ALY b U ¥ —HEOREICIE, S
X DIBGEEIH NS [52].

DE, BE{LEELFD L WTERALENTWBETL T 1 V7 2484 5. Gerchberg
[5] & Papoulis [20] &, TIHHIR S N/BFFOETT, T bbb, BHHE [26) DD DH#RD
B LUEERE L. Youla[31] 1, THE D L IV)V b Z2HOHE B L, RESE
HICE &7z TN, BEGEIFEET LI EB8FHbI o TWAHEMIC, RHEICIES
THEIELIEoT, F0qBERERDLIETHLDTHS. Youla & Webb [32] 13, T
NeIERRICHE L 72, S, BEZSTFOWL OPDOBMES GIteET b T &b
Do TWAEGE, TOBEFICRAIEETHI LT, FRODOEEOIERTDOFD
—Do2RODLIDTHE. INEMEET 1)V % LIER. Sezan & Stark [24], Trussel &
Civanlar [28] 1, COHERHEEIFET AHEICHEEL:. SNODET 74 VE 2 H
WAL, REEPBEL Tnb EELbNAEHPMNESEEO LTI L%, L
L, WEECERDDHEEEEDHDIIEETH 5.

2.5 FTL&H

AETE, WO, BEETHMENERLE T o7 # LT, BEOEEHETT (V5
ROETHLODIEELD LIS, TA—F—TANY, XFAN Y I 4—F—T 4
WG R TANT BT ANY ISHTANY Y IS T ANV, BT 1y, I8
FGAMN) Y IETRET ANV, S ERN2ET 4 NVY, HFRL VO, FES
B MEET ANVFICOWTHBA L. 72, DLEOER O I EEFENHER DT o 72

BUF, 5830 T, SHEERHEGHN RIS S 2E 2, BRHEET 7 1 V¥ Rl
FEZTWL LT B, §Eo T, EnlEAR B BRIEERZER Vi o FEGZH x~0F
SRR L T 5.
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Chapter 3

FHSREET 1L &R

3.1 FAHNZX

ARETIE, BX7 4 V5 OFMEEICET L2 —DORMEZHET L. Thbb, #HiC
LPECLRVWEBOETEELBIEIC L Ch, HEICE L IEBROETHEEZ B Lizw
BHEICBWC, BT ANIOEZ FeBEHATEL LT A0, $i7212, FHEE
T AN LB DT IETTT 4 VY OBESFIRET 2. FI5tE 74»&@o§mW@®w
B RS & DN 2 TR R/MNIT 5 D OOH T, MEFEGO 2 T B/
TH5L0THD. Tz, TOL ) ITERENIZTFHHRE 7 4 V& O—BREEREO—E
FRAVTEZS. 2LTC, H554ETFTCOTRSET 1 VY OBELEBLS5L5. 85
W, PSR T ANV OWE L LT, BNEE L EHEE & OBk, FEET 4 V5 DM
BRI OWTER L 5. BRI, MNEBOBETERICL o C, FHHE T NI D
e R T 5.

3.2 $ﬂ%g74w9®

MECELAERIZY, C2OETHEL R L2VWHEYE 5. 20 L) RHEIC
39 BEEFEORBETTT A VF LT 4 —F T 1 VF (WF) 5h 5. LPL, 74 —F—
7 4 v OFHEEME (2.15) T, BB LHEFICET A FHLRERRICE o TV A0, 18
THEEDTZY VR EMWRNT B LB b, —F, T 4 Vvy 2 HVUE, =y VDI
P WETEZIMBO NG, L, §ET7 1V 571, B4 OFREEIC L TEDOHIREE
BIRS T, BERSKETLE ) ET5. fEoT, tﬁﬁ&ﬁ}%ﬁfﬁ‘wéw ICHER (ET
L2V, 57 AV FHWAL I Lid, F#0EHL )BT TR,

INEDHEEZERT B0, KETIROET 7 41 VI RRET 5. 03, §E
7 AN DE—DEME(2.20) &, EHRICEET 5P 2 SEEETR/NMIT A LV ) LAICH
Z12bDTHAH. Thbb, ?i’—JET ST ANTIE, RDE D ITERINS.

T 3.1 FLBIEK

J1[B] = Ef||BAf ~ fI|? " (3.1)

ZER/NCT AERE B OF T, LR

J2|B] = E,| Bnl? (3.2)
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2R/ T HVERE B%, 3527 4 V% (APF : averaged projection filter) & 39,

Loy 74w5i4@¢®Eﬁﬁwﬁmﬁﬁbﬂ?é&ﬁ%#ﬁ%#hﬁﬁvﬁmi%
bDOTHB. —F, FEHET 1 V7 TREFOEREL S b0 S L )12, EEICENLLE
BOETHECEZETBVTHEILTADDTH S, O LICL o T—EOEEITxT LT
X, EREEPREEEN S EIPo T LT )2, KEBOEZIT LT, 7405 D
BE L VEEGRIOGEVEEZEZBALZLITESL, 2L T, PSR T ANVITIE, 74—
FT74NE ERRY, BEET & MRS T FRHIEHE L 2 W, SFHHICR %EWW
BEGIYEL N, EICERIC Ty DOIRT 2 EDVEL 2w Ltk b,

3.3 NI 1 IL2DO—#R

G T 4 N & OB T % RICRT.
EE 3.1 FHEHET A VY IXEICHEEL, F0O—RIEE,

B =RA'V RA'U +W({I -UU") (3.3)
THEZONA. 22T,
R = E¢(f®]) (3.4)
Q = E,(n®m) (3.5)
U = ARA*+Q (3.6)
V = RA*UARA* (3.7)

THY, Wi Yo XINOEBOFIBEARTHS. ZOLE, I, LOBME Lo, Juid,
Jiw = tr[R — RA*(ARA")" AR] | (3.8)
Ja = tr[(RA*V™ — )RA*(ARA)" AR) (3.9)

THEZ LS.

EH 3.1 OEAD =012, T TERMEDSGM: (3.1), (3.2) ERFFBEROBICEE R
25, 28, KX OROWHE, i, ROFEHZ, §XTHEICT DT

i 3.1 BOS 1 2 /MY B 720 DLEATREE, BAERZRTTEN

BARA* = RA* (3.10)
HlcTIETHE DL E, JOBRMER,
Jio = tr](I — BA)R] (3.11)

e A,
T 3.2 BOSEHEET A V&1 B 1ODRLETGEMEE, YD X DD BT
VeRE ¢ L 3tiC, BAWERZEFER

BARA* = RA* (3.12)
BQ = CARA* (3.13)
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Rz T e THAH CDEE, J,OB/ME Jyld,
Joo = tr(CAR) (3.14)

L 5.
PEomEc Ly, FHEET 4 V& IGEEHRTER (3.12), (3.13) DB BTH 5
b Ps. :
COBEERFFERRE 7201, W OPDFETAET S, T, —RO—KD
VERZEFERL, KOBELF o THBL I LITTEL I EFDbIro TS, [3], [49]
78 3.3 XICH¥ AERZEARER

XB=C (3.15)
PR RO D OUETHEME,
| N(B) c N(C) (3.16)
Th b, FO—HE,
X =CB +Y(I-BB") (3.17)

TE52 605, CITYREBEVERETHA.
BEVIEREFERN (3.12), (3.13) ICHNAERARICOWT, LTORMEIF LT 5.
8 3.4 ROBRAEILT 5.

N(ARA*) = N(RAY) (3.18)
R(ARA*) = R(AR) (3.19)
%8 3.5 ROBBRIBILT 5.
N(U) = N(RA")NN(Q) | (3.20)
R(U) = R(AR)+R(Q) (3.21)
T 72 1LMORBTH T AVERAREOARERICOWT, LT OMENITRKILL TW5 (L
FK [49] OFE-E 5).
T 3.6 ~OVEHE A, B, CITH LT,
N(B) > N(A) (3.22)
R(C) C R(A) (3.23)
Y AVACK AV ES |
BA~C (3.24)

X, AD1BEOBTFICEOT—ETH 5.
FERE 3.6 LA 3.5 LV, ROFHEISHIALT 5.
HWESTR(BT) OV, UD LBOBFAICL ST —ETH .
2 3.8 ROBIRYHILT 5.
N(V) = N(RA%) (3.25)
R(V) = R(RAY) (3.26)
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I 3.9 KO BEAHT S 5.

(I-UU)AR = 0 (3.27)
(I-VV7)RA* = 0 (3.28)

PLEORWELY, ##E 3.2 1XR0 & ) ITEHTE .
R 3.10 BYFHEHE 7 41 V5 127 B 120 DRLEFEME, X025 XD 5
YR D& 3, BASEVIERE AR |

BARA* = RA* (3.29)
BU = DRA* (3.30)

DB THD Ok, J,0OR/ME,
Joo = tr[(D — I)RA*(ARA*)” AR (3.31)

LB,

Db L f o C, EH 3.1 23T 5.

EXE 3.1 OFIAA

FRE 3.10 £ 0, SFHHFET 1 VI D—fE 2 KD 57201243, 1 (3.29), (3.30) ZfFT
T, X0 X NOERICEE LEHEZ DI LT, 3 (3.20) & D,

| N(U) c N(RA*) Cc N(DRA*) (3.32)

BT 5. Lo THESS L0,3(8.30) 2 BEODWTEL I ENTES. ZDLE, £
D—ZIEAZ,

B =DRA*U- +W({I -UU") (3.33)

THZONE. Wi YPD XNOEEOERETH L. TNER (3.29) TfRAL, &

(3.27), (3.7) ¥EZR T,
DV = RA* (3.34)

L%, 3K (3.25) LHHRE 3.3 L0, K (3.34) X DICOWTHEL T EATE, 2O—HIL
D=RA*V +Y(I-VV") (3.35)

THALNE. YIEXDPL XI~ODEEOERAZETHL. 20 DER (3.33) ITRAL, K
(3.28) #ZR T UL, X (3.3) 215 5.

3 (3.29), (3.30) 2253 (3.3) B AERRITNTEMETH DT, 1. (3.29), (3.30) D
—fFEH (3.3) 1272 5.

2 (3.18) BT B4 5, R (3.10) % BIZoWTHE, Zh%R (3.11) KR AT,
3 (3.8) 2155, X (3.31) 15X (3.35) 2LAL, 3 (3.28) 2R T L (3.9) #18%. O

3.4 SO 2 BT ERR L ERAROF 2 RHIREE

SR T AV OWE 3 LA 7202, HF0 S 2 NASER &, fEAEZED
“EH 2 FMIFESN OWAELPEAT S,
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BV N B X ICER 0D AHEREH Y XTEL, X0 5EHEY « TET.

XDEAETZEM £ & FORZM KITH LT, Pec LIZHo7z KNOSEMEHEZ L
55,

TEF% 3.2 X ICEZ FoMREK X@%ﬁfﬁﬁf%%&é}%ﬁﬂ LAY 2 EWICEEND
i, L DEEORZEM L-I2x LT,

EX”PE—-’£$||2 =0 (336)

DPBALTBIETHA, Fi=, CHEBIC, X3 L CFH I BGICEIND LWV,
COEER ROz, 3 (3.36) AL DBV HICE S NI L RRE %L
TRWIFZW. ZhE, ROGEPLHPS. Ryt (2.12) TEZRIND X OMBIEH
EChHHLTH.
i 3.1 X \ER R OREREE X DSR2 £ 1S 2 /IS E T NA 2000
BAoraefid,
R(ERx) C L (3.37)

PRI THETHA.

3 (3.37) 1L, L~ DFEUHIZ iﬁﬁé%&:ﬁ’%ﬁzfé)éﬁxe EFE LD L DRTFIZES
&W%%®%5HAT%6 EbhD

R(Rx) AT EMTH B 05, ﬁ% 31 LD kDHERES.

R 3.2 X ITEL ROMEREH X # Y 2 J#ICEUR/IND RS ZHIE, X O
TERZROEROBETH 5.

EFE 3.3 AMEAZETIHLT,

Ex||Tz||* =0 (3.38)

PRI THEE, T XL TP 2 RGBT W, T=0 RT3
72, T—-U=03HKLTAEE T XIC E?JL’C:Fi‘] 2 ST Ub:#l/wtwﬂ T=U
LET.
RE 3.3 ROBEMHIIEVICEETH 5.

i) T=0
(ii) TRx =0
(iii) R(Bx) Cc N(T)

A 3.1 L 3.2 L U, ROMGEIILT 5.

W 3.4 T =022 7-ODLETTEME, N(T) X2 2 Z#lcegbo LT
H5b.

% 3.1 ROZFLEHIIENICEHETH 5.
i) T'=U
(ii) TRx = URx
(ili) R(Rx) C N(T - U)
(iv) XEN(T -U) IC P2 iz Eh s,

R 3.3 D (ii) &V, ROGEIFLT 5.

WA 3.5 T=02%20F, FEOAMEBZ U LT, UT =084 5.

COfE LY, XITHT 5 2 BRI, AFRMERZ LM THL Y 2 ZWE
TERR L 25, R, R 310 (1) LV ROEELES.
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%32T=U%LIE, FEOEFMERAZEVICHLT, VI =VU LR 5.
—fE DFIEEEH CIRER R I LT, ROFESHILT 5.
311 My B LU My ¥ IEEHCMMEAE L TS,

N(Ml -+ Mz) = N(Ml) ﬂN(Mg) (339)
RO ¥ M3) = R(My) + ROM) (3.40)

Il

DIKILT 5.

XIERRED 2 DOMEEK X, Y@*ﬁﬁéﬁ?}ﬁf%%ﬂ%ﬂlﬁ, Ryaﬁ/t ROA
DL T 5.

W 3.6 X + Y3, FH 2 EMIIR(Rx + Ry)ITEENAE. T, X & Yz’»ZEH_LT X%

vAd i Y DFHHI0 72 5 i, R(Rx + Ry)H* X + Y 2P 2 el9IZ &R/ B3 22 R
W25,

iR 3.6 £X(3.40) &V, X +VIiE, XBIUY # ¥ 2 I ELERGEM oDz
HOMTITTE 2 RICEETNL L1 5.

3.5 FFEHRET LA

RETHE, FFRE7 1 Vs D o@é{eﬁt (3.1), (3.2) ®H B, H1 DM (3.1) 72172
%ﬁﬁﬂ%éﬁkomfﬁbé

2O 1| ORHE IR LTI T AV 5 (Semi-APF) LIERZ £12F 5.
LBIRDZ LT3 0, FHFET A NG TEFHERE T A NS THEPL, LTI 5¥
SIEIHE T AV DWE, 20F FHEEEET 4 V5L THELT 5.

TEI23.2 D HVFHR BOSNEHSRE 7 AV ¥ (e B 12O DLBET5M, f € R(RAY)
ZxFLC,

BAf=1f . (3.41)
PRALTHZETHS,

AbFA RE 3.1 £ 0, BAS (3.1) 2B/ T A 70 O LEAEMIE, B (3.10) %
WIcT I ETHAL. (EoT, R (3.10) &K (3.41) FREMEIC R 5 Z L 2Rid i v, £,
N (3.10) BV L7 ET5. R(RA) WEENBEED FICXT LT, f = RA* g% /2T ¢
PHETA. £oT, R (3.10) & b,

BAf = BARA*g = RA*g=f (3.42)

&0, R (3.41) PEALT 5. W (3.41) WL L7728 T4, XICEFTNHEED fIC
xF LT RA*FIE R(RAY) IZETNHDD,

BARA*f = BA(RA*f) = RA*f (3.43)

&Y, R (3.10) RIT 5. O
FH32 L DRDI EDGDD. LEHEET 1V 71, HEN Ve, BESZER
DHD R(RA*) DLEZEIVEITLT A EHFNTE 5. it, MEDVDDHHEICH, BEE
753‘ (RA*) EThE LFYEE T 1 V7 I L AETEGEOEGRESE, REG LT
—HL T35, LM) R(RA*) O L TED L) 2EE2R2 b D, 13y
% 74»&&”1%%
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AT, @ES2IVRLTWA X I, Fy 2 FLERT, JREZROEEIIR(R)T
Hotz. LT, BH32 TEEREHE % L T R(RAY) BR(R)DHASZEMTH S, T
i, R(R)DWRY OTEIxT LT, EFHHFHET AV F 3 EID L) RIBEHENETHDOTH S
I3 UF, CORMBEIZOWTEHRE A, H9EHOEMN L+ TET. 20L&, ROHHEL
I5AYAS 28

#HRE 3.12 EROME S Z=M £ & P EMERE MK LT, XOBRITRILT 5.

L+MLE D R(M) , (3.44)

R(RA*) 3HBRITTHA. LoC, HirH3.12 THICM = R, L = N(4) £ BT,
RN(A)t = R(RA*) £ 1) N(A)+R(RA") bEABSZEMIC 2 5. Lo,

N(A)+R(RA*) 5 R(R) | (3.45)
5.
TR 3.13 ROBIRAINBLILT 5.
R(R) = R(RA*)+(R(R) N N(4)) (3.46)

7 (3.46) WIR LT3 & 91T, Y 2 ENERE CORBEZEOEME R(R) DAL, &8
JLITHNTERGZER R(RAY) & R(R)NN(A) DEMIZHHETES. ZL T, R(R)NN(A)
DITIE A TERTTEIC 2 5. fto T, MBEHRIC L 2 20ETEBR RIS, Lo
T, ROBBAILS 5.

T 3.3 HLHITEHE B ILFHHE 7 41 VF 12k B 1ODLETGERMEL, X DD
ZHR(R)DHT, BA #R(R) " N(A)IZiFo 72 R(RA*) ~OSSHEAERTIC R LT
»5. |

EFE 3.2, P 3.3 DT 2K 3.1 ITRT. ,

EIZBFELZE 91T, R(R) NN (4) DT, —OBBEREEZ BICH LT, BAIC Lo
TRIIERINS. $2bh, COWER, FEHFRET ANV G 2REOT 530 L1350
2. =7, R(R) IZBIF BR(R) NN (A) DHZEMITERICFET 5. 2O T, R(RAY)
D% BATAEIRD LT L o TREHFRE 7 A VI IFHEOT b DD TH 5.

EH 3.2, EH 3 LV, RTEET 1 VI T LT, BAZEH R(RA™) PSR E
REROZ LDz, ENTIE, 2O R(RA*) DILE A TEBLZDDEE I 2o T
WBHEDTH ). LUF, COREIZOWTHLS. :

FAERE A B LU 7 4 V¥ BOEER? #NFh, R(RAY) BL U R(AR)
CHIRR L7ERFE L AB LU B CRY. ROEHEIBILT 5.

T 3.4 AIXR(RA*) 75 R(AR) ~"\DOEHETH Y, BT ADWERTRL %5,

RERA R(A') = R(ARA*) & 725, Lo T, A (3.19) &V, A3 R(AR) ~DEGFTL %2 5.
$7, f1, 2 € R(RAN) IZX LT, Afy = Af & THUE, K (3.41) & 1,

f1—f2=BA(f1“f2)=BOZO (3-47)
PEIALT 250, AZEHFTH L. LoTR(341) LV, BT A0FERAFE 5. O

3 (3.45) & U, ZEH 3.3 1ZFNLSH LI LIZERFEMR(R) %, R(RAY) 4N (4) T Tk
BT ENTED, Thbb,
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3.1 FPHERET 1)V (Semi-APF) 12 & 2 BEAEITTORMENFA

% 3.3 HAHVEHZE BAEFYHE T 1 V7 1% B 12D DLE+D5ME, 52
R(RA*)FN(A) DFT, BA B N(A) 1Ko 72 R(RA*) ~OEHEAERIC R A2 LT
H5.

XITBIT 5 R(RA)AN(A) DEBORWZERE M LT1UE,

X = R(RA*)HN(A)+M (3.48)

L. COBEFMSRIITL T, NA)FM IS 72 R(RA*) ~OREEAERZEY PLT
5 DL E ROBBIELTS.

FI 3.5 HAVEHE BILEWRE T A M2k BI2ODOUETSEME, FAE
BA REHRICB L T 2 REGCRSRMEAR PIREL (528 THL. Thbh,
BA=Pl%: Al L THA.

SIBH BERESEHRE T ANy ET5. 31 L0, XOEEDT fIZH LT,

BARf = PRf (3.49)
ZREIEIV. Rf e R(R) THAHH5H, 3 (3.45) £ ) RfIF,
Rf=fat+fo (3.50)

E—BILOBTED. ZCT, f, e R(RA) BIU f, e N(4) Thb. EH32 LD
BAf, = f.THY, f, € N(A) £V BAfy =0 k% b, T/, POEERLY, Pf. = fa,
Pf=05HLTAS LoC,(BA-P)Rf=0&7%0, 3 (3.49) P BHLT 5.
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W, BA=PLdE, %31 L0, BAR=PREL A, LDb, R(RA*) DEEDT
FICLT, f=RAgE L5 ghHEET B0,

BAf = BARA*g = PRA*g=Pf=f (3.51)

&b, 3K (3.41) z‘»ﬂu—m foT, BH32 LY, BIZ¥EEHSHEHE7 1 VI Tk5. O

EFL35 LU, FEHHFET 1)V 512 & o THEITENZEEOEERES L, BEZICHE
§ 5 2 FEIEIRT, REEZEDO N(A)+FMIZHHE 72 R(RA*) ~OFETEIC L > T 5,
12720, REE f& X DETZEE R(RAY)FN(A)(D R(R)) WCRIUE, FHHLREER TSR
C R(RA*)+N(A) DA D fiZxt LT, BAfIZ N(A)+MICiHE- 72 (RA*) DR
C2BDTHA. Thbh HeD FIT3F LT,

BAf=Pf: f € R(RA")+N(A) (3.52)
LB DTH5,

3.6 FHEHTT 1L 2 DS

ARETHE, BRIEGEZEROFRT, FHHRE 7 AV OWEERLD 2 LT 5. BillE
BEROITTIERTH 505, £ TORSEMIIHISEMIC L 5. HLEE AfOMH
BIER R, .

E{(Af @ Af) = ARA* (3.53)

b LoT, w3l LR (3.53), (3.19) X 1, HILEIZRIE R(AR) [T 2 EWICE
IND. T7z,3(3.21), (3.53) LMRE 3.6 L V), ROMGEIKILT 5.

%l 3.7 R(U) 13, %4tﬁf%tﬁﬁi®%n%$i‘32%@8@&:*\&1{5"’%%&)5

C DD, :FW§T§§7 A WVE DT (3.3) DAEHEEL o TV AHE2BICHATY
b, 1LEOWEIZL ), W(I—UU- U =0 bbb, REE W - UU™) (SERHIEZ
LTy 2 RN FMEAR L o TLEIDTH S, WEED L I ITEATD, Fiygt
BT ANE DEBIIHRENEEL S 2 vl ig,wmbf%z)

RIC, FHEET 1 V& OMESHHICEE L T il 3.7 DFEw b, FHEE
7 4% BOBEEBEITICET 2 E% R(U) ODFF'L%‘UKEL’C%Ké LiZF 5. \,@a
&, ROMHEE BHEVRLT 5.

fiRE 3.14 ROBIRIBILT 5.

R(U) = R(AR)+QR(AR)* (3.54)

A (3.54) L 0, BHEZZEM % R(U) ICHIBRT T, R(AR) & QR(AR): & IZEWIC
WER ORI S C E0%bh b, COBEMSRKT LT, ROEEIBILT 5.
I 3.6 :FﬁJET 57 ANVE B3 L CROBEBRASRILT 5.

N(B) > QR(AR)* (3.55)
AR 3 (3.13) 4%, CIZD W TR FO 72D DB+ 341, #E3.3 &KX (3.18) & 1,
N(RA*) c N(BQ) (3.56)
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Ehb. L oT, K (3.56) A% (3.55) LAMEICL AT EERT. ¥, K (3.56) 2L L
72ET 5. ﬁ:%@feQR(AR) = QN(RA) KR LT, f =Qgl % g e N(RA*) &F
FETS. LoT, R (3.56) & 1,

Bf =BQg=0 (3.57)

b, 3 (3.55) BT A, T, 3 (3.55) BRI LTS, ok &, EED
f EN(RA*) = R(AR):IZXT LT,

BQf =B(Qf)=0 (3.58)

&7, 3 (3.56) AT 5. O

EH 3.7 HAVERE BISEEE 7 4 V& i B 720 DLES4ME, R (341) &
2 (3.55) LT HZ L TH 5.

RERR MY, 3.2 LEH 3.6 (IR LBY THAS. LoT, ToWEIEHT 5.
EH 3.2 DFEHD FP’CT L7z & 91z, 3 (3.41) 2923, 3 (3.12) BSOL§ 5. 77,
X (3 55) PRI, BB 3.6 DL Y, BB ClIat Lfit (3.13) 2SBEAL L, BidF
B 7 4 Vo IZh b, O

BB 3.2 TIRLIZE )T, HAVERE BAEEEERRIC: 5720 OLET D4
R (341) THZ LN 2LT, EFHFET A VIR T ANV kD 1200
LEAGERE, Thbb, @mﬁ{%@’*&ﬁﬁzﬁw 2 B DHNC R BEME (3.2) &, R
(3.55) B EMECTHHZ & 2, HITIIRLTWEDTH 5.

ZL TR (3.55) 13, KD & 5 IERY 5 2 LASTE 5. LETE Af i R(AR) [
2BMNCE I NS, BHAELE gl 1594 CERICHES n 2B E NS Z LIZL T, R(AR) %
LDIEALDL D DDH. FHFFT 1 V5 BiE, CORABIZHS % N(B) 12 & o T
LTWwa. g%k g0 QR(AR)-IZii>72 R(AR) «@ﬂ%ﬁ%ﬁwn i, ST A v
%ﬂzﬁ‘f%Af& GEABLTHELTLTWAI Lo T\ A, Jﬁi%%l 3.2 o_,Tﬁ-

DL, FHHEET 1V 5 OMEFHHFNE, BHEG I BRI E G 22 oM a22M
R(AR) [ZFH) 2 ERICEI NG &), BIUE B2 O TLEMIC £ o T 5, QR(AR)*

i, BRIEGREZROTUEEE B 2RO 0ORE 2 22l & o TWnab.

3.7 FHHET L2 DHERE

FHFE T 4V F L, —fRICRK (3.3) TH-HNA. RETH, R(AR) C R(Q) ALY
T, R (3.3)DU%Q L%%%@zé EHTEDLILERT.
T 3.8 B

R(AR) C R(Q) (3.59)

PEALT UL, ST 1 IV F 13,

B = RA*V RA*Q™+W(I-QQ") (3.60)
V = RA*Q-ARA* (3.61)

EETIENTEDL, TTT, WYL XINOEBEDEREZETH 5.
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R(AR)* QR(AR)*
Q
=Af+n
R(AR) 0/| n
A Af

3.2 FHHET 1V 7 OMTIGIEE

AERA FiRE 3.2 &3 (3.18) X U, FHSE T < V¥ Bid, AR F L RIEVIER
FIEN

| BARA* = RA" (3.62)
> BQ = FRA* (3.63)

DIEL % %. 7 (3.59) DI IUL, R (3.62), (3.63) 25 HFE L, 8 3.1 DIEH & [FRE
IZLTC, 3 (3.60) Z@AH T EATTE B, O

3.8 WMhEHGEOET

SIS T A Vv OFFIERHERT 572012, RS L o THL LN EZ DY 1 —
F=TANE, FEEHFET ANV I L AETERYITo 7.

JRHEHR £, RESIAH5128 x 128 WHE T, 1 HiFEDH 721 8bit DBERTEAIN TV 5.
TR AfIE, = AT 16 BIROKEFE R &2 2 LIL o TIERT A, MEn 1L, 0
201 TTOEREEZ 12BRLT6 £51\T, Fh0, 5805 1 DEUIERS M & 1E
D, ENETCICEE (z,y) TODE0, S, yITERERIC,

0.1+ (32—-2)/16 (0<z<32)
oz =1 0.14(z—96)/16 (96 <z < 127) (3.64)
0.1 (FnUSY
B LT B, ZOBTE, EEOREEIEHICL o TRR-TEY, 7—Y
IEBOEMAFEH TCE L WBIC 5TV A,
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FALDHEED = FRAZITOBEETH 2505, BEOZ/TI L ITHVICET 2 & &
TE5. Lo, X LTIV RTEDOZ—2 ) v FEMZHRETAZ LT 5. BllEE
ZZM D 128 KDL~ ) v Rl &5, HWERE A, i) KA,

(A);; = 1/16 (1<j<i+15 F72id j <i—113)
Y700 (EnLst)

THXLNLMATHIE LCRATE 5. AR, MTOMBIERE Q 13, 81, o7,

~ (3.65)

(Q)ij = 076y ~ (3.66)
TEZLNE. Q UEHLPICERITH B4 0, FHEE 7 1 V513, 3(3.60) L1,
B = RA*V~RA*Q™* (3.67)

V = RA*Q 'ARA* (3.68)

Lo TEETEZENTES. R (3.67) I0HBHEREHEIL, Q BEAITH % 55
5. -
EEOEOMHBIERE RIZbH 5 20, REBRTIE, KO & 3 i L.

(R)i; = 10000(1 / 2)! (3.69)

ERERTR 33 ITRT. T/, BUEZOFNL, M3.41TRT. M33 M348
W, BRIOBRIETEED y = 64 I[ZBIT HEE CTH 5. X 3.3(a) HEEETH 5.
3.3(b) PEEER TH 5. BHEZIE, ©3.4(a) DHILEIER L, K 3.4(b) DHEEINE &
NIZADTHA. TIT, H3.4(b) DEMOMEOERIE, BT 2000 R L T5720
W, HEFE 2 205 L, EOMHEL o 72bDTH B, T2, M 3.4(b) DEBOME DT 5
T ORHAD Ay =N DT 5T D 20 5D 151> T D,

CNLDOEPLRD I EDDDD, [3.3(c) DY 4 —F—7 1 )IVFITXBETEEE
L LIZTTWa, IS, BfEO Ty VOB CENITOI A, F LT, TOMEMIE, EEoX
SLPFICHEETH A, TNITH LT, M 3.3(d) DFHEE T 1V 512 L AETERITIE,
LYy VORGHFEL T WD, RIFZETEGESHELNLTWD. L1 L, ETEEZRD
MEEBRACBL TS, YA —F =T A VT DFH, FHEET V5 L) b BT
72BN DITh o TWA5S,

3.9 &8

RETH, BIL7 4V F OFHUHEAE IR 2 — o DOREE R ffd L7, SRS U A EE
BIZEIVBERETTLIWEEIZ, 5187 A VY DEZF 2R AN FHGET 1
WEDBEEERRE L7, Thbh, FHFET 1 V5 &1 () BEGE, ETEEOHERE
B & DRERICET 578 2 ERERB/MNIT 5 b OO F T, (i) HITEBEOMLTHS
D2FFHRRNCTHEDOTH L. S5, FHED 1-H2HNT, FHHRE 71V S
D—F % ROz (B 3.1). 7o, FHHFET 4 V5 OWERRARB 201, TF, 49
DT 2 T EWHE & MEREOTY 2 BUFASM ORALEAL, F0OB%H
WEEZBHOLNMI L7z, ZLTC, FHSHE T AN OREE D LY AD 71 LFHEET 4 )
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(b) BRI

20 . @ [ 100 110

20 @ o "o 100 130

(e) FHSET 1 V5

3.3 VLNERDEILE L U E ORI
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o 20 <0 ) " 100 120

(a) ZHLEIR

o 20 @ © 7] 100 120

(c) BRI
3.4 BHEZS L UZORE
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SOBEREA L. CALOBERHEVSE S &2k D, ROBEZHES P LT Fi
W7 1 V5 BTG OBHERL, EEES R(RA*)IZEThUT, FRECEESIZ
—HY D (BH3.2). 72 R(RA*) LE TN T WA VEESZI K LT, COETEEOHE
BB, IREHED R(RAY) ~ORIETEIC TR 2 Fefizss L\ (EH 3.3-3.5). ETHE(E
DIEEBITE B/ B 72010, FHEHE T 1 L ¥ 2R &, QR(AR)L 2 EATWS
(A 3.6). EH 3.2 LEB 3.6 DU, PHHET 4 VY 1205 12DODLEFZEMIT
2oTWD (FEH3.7). ,

RRIZ, HDEET COFYHET 4 V¥ OERLER L 5.5 (EH 3.8), TOFHIC
EOWT, FERERIC & ) F0HRERR L7
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Chapter 4

EERETT T « )L &2 &R DOAIE

4.1 FANZE

ARETW, BILT A V8 L EMOMMIET 2 —DOMBEE RS 5. RlEEET
TANE LAY, B HRELERER T EEET T A VS DI L ThHH. OB LI
FZHOERE, §obb, TS oI5, ftoT, BBETT 4 V¥ i3, ZROMMHD
BRI L T, ~MITFEL 022D DIk 5. FEROBEMEGETOMIETIE, oL
ORGSR ENTRB DL LTHREED TV Lo T, MHOER L BlmEE
TEDBRIIONT, HLLRLLNL I Lidnholz. REOBMIE, ZOTEOEG
PHHECT AL TH S,

BT AN BT AN AT AN, FERET A VS, T a—F—T 1
V5 D5 AOBBATET 10 5 DEFE, REELEMF 23 BEREMD /v b
bUTR 5. FETE, AHDOEE . e v~ b ZHO ML PEOEEICES Z iy
5. CORRILoT, INS S EORBETLT A V5 R 2 HBIOVWTHLS. Z
LRI, INT S EAB R V2B EOBETT A V5 OREEH L 5.

4.2 ZFRIORELZABOEE

BV b ZER XISHIDOPIRE () R EA LT TE S AL b 22l % X CET [13].
|-, CORTEICL>TEERL / VA Th X YOWREIEHTHS L, HBIEF
Blo, pOFEL, FED fe XITH LT fe X ERLTE X,

all £ < NFIF < BIS (4.1)
PBILTBHZETHA, F7z, AMEEZEL L, BIEEL, FREE L HE SERICL S
VERFZEDZ L Th 5.
[FAH 7% AR & IEMERAVERE R ORI, ROGEI KT 5.
R 4.1 YR VOV B E T 5. EERMERE M € B(X) 2BV, ¢ )un %
f,g e XITHLT,
(fs9)any = (Mf,9) (4.2)
Lo TERT S, () FPRRIC 2 2. ZOPREIC X o TEE 522/ Xy 3, X & FIHH
RAEZREO ROV MBS . T, X L FEPIER EOEED L VUL b 2o
DR, R (4.2) KL > TET T L5 TE B,
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Xany D/ VA |- N,
| Fllary = /(M F, ) (4.3)
5.
Yy &, BV UL b 220 yORFE R IMERMERR NTEE L b~V b 22 L §
B fEXE ge VT By vy 7 VR (f © 9, KOBIURE 77

(f®D)w) =(fOHN (4.4)
EE Vv T UEOERLY he Yy WXL T, |
(f ®7)anh = (h, 9)w)f = (Nh,g)f = (f ®9)Nh (4.5)

&, K (44) PBLT S R (27) £V, SOV YT U, XYORBOEREICIZLS
o, |
Xy \S BV SHEREH X ICBT 2MBIEHRE Ry td, R (4.4) L0, RoRXTHES
n5. '
Ry = Rx M (4.6)
PREZ KR L - EMOEBRIERE IOV T, ROEI LT 5.
4.1 A € B(X, D) % B(Xar), Vi) PTCE B LIzBED A OIRIEHE AGOW)
i3, A 2o TRO L HICRKREND,

AW = p-tA*N (4.7)

X DERTTZEM L D Xppy TOEIHHZEM L1000 4d,

Lron = M-tot ‘ (4.8)
Ehh FEERD feLtl ge LITHLT,
(M~ f,9) ) = (f,9) =0 , (4.9)

LBBPD, MTIULE C Lronk e h. FRICLTHESIEHTELOT, R (4.8) DL
T5.

AeB(X)DI V=A% tr(A) TET. L —ALWROEEISH LT, ROMWED
ST 5.

4.2 P U REEMHRPBOL Y FICE bW, Thbb AeBX)® Ac
B(X(M)) EE& Lf:j%/ﬁ\@ ]‘ ]/““Z % tT‘(A)(M) ﬁ%‘@jf, %@Eﬁ%iﬁﬁiﬁ'ﬁ"% '

tr(A)n = tr(A) (4.10)

4.3 BEEGETT 1V E2 ETEHONBOTE

BOEEEEITT 4 V1%, B3 (2.15)-(2.26), (3.1), (3.2) #—R L/ 25, X, YDA
ROBRIKFTH L) ICRA 5. 2 CARETE, FEEZEMS L CEREEZZEROR
MLARBROERIZE o C, ENOLDETTT A VI 52T 58 FRFLOIERELHE
N A THEICHA~NS,
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FHERT 1 V5, W32 0 L), FEAEFER (3.12), (3.13) DEL L CTHEE
DI EHTE RETHUARBET 7 A V5 b T_C, FROERAEFER OB
ELTHBOTAZE0TED. #NOLR T LOT, ROWEITRT.

E 4.3 —fRH 7 1)V S Bgrpld, & AIEAE C L CHE BT HER

BoipAA* = A° (4.11)
, Bair = CAA” (4.12)
DL LTER LIS,
T 41V5 Bppid, HHVERE C & IETEAEZEHER,
BppAAd* = A* (4.13)
BprQ = CAA* (4.14)

DFEELLTEZBLNE.

Si%, BTER T 4 V8 AME 4 DR EBICE D EERA %5 2 B E T 5.
S = (SINN(A))FEBL. ABIV R%, ZhFN, S\ BLUS, ~DESEBEREL T
%. BREIRET 41 IV5 Bprprid, & H1ERAE C & ITHETEHEZEIER

BprprAP, = PP (4.15)

BPTPFQ - CPlA* (416)
DL LTHRONS.
TR 7 41 v5 Baprid, 216 C & ISE/ERRHER
BaprARA* = RA* (4.17)
BaprQ = CARA* | (4.18)

DFEELTER LIS,
7 A—F—=T 4% BWF&i, .

Bwr(ARA* + Q) = RA* (4.19)

DfFELELTEZLNA. _
RERZER B L CBIEGZEHORER2AEOEEIC L o C, BT T 4 V¥ OfEE
TIRERDZT BB L, ROGEIRILT 5. v
ME4.2 XYBITYORBEFN TN, FTEEMEAEZE MBLUNICL - CEET
. RELUIZZEMICBI EHEL <7 2AVTET. CoL &, DTOBRIKTT 5.
—#WT 4V By pld, HAEAE O LT, BTSSR

BgipAM™TPA* = MTAT (4.20)

BgipN™' = C'AM™A* ' (4.21)

DFRELTEZOND, FHET 1 VF Bopid, H2EEEC L &b, B EEEHER
BprAM™ A* = M™'A* (4.22)

BprQ = C'AM™'A* (4.23)
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F41l BEEGET7 4V OIS

[REEZEEONTE | BlEEZZERONE
—fET 4N E g A
A %4 AT A
ot 7 < Vs HAF S
SRS A s REE
TA—F—=T4NF - AE A

DIRELTELLND, WHSET AV Bopppld, & HIEAE O & 30, EVERES
ey |

B;JTPFAP]_ = PQIP]_ (4.24:)
BprprQ = C'PA (4.25)

DL LTHERLNDG. 22T, Pl ¥ TahE, 3;-} 2ol M1S,~\DOFAEREIC
HoTWE, G T A VE B0, dAIERAE o L3, BEviEREER

DIFELTHERONE. 7 4 —F—T7 4)V¥ Bl o3,
By p(ARA* + Q) = RA* (4.28)

DfFELLTEZLNS. . ,

BILT 4V 5 5% 5 R OFMH L PREOERIZ LTRETH 5 L i, FOLEE L
H2REE b OEROZEROb & THE L2 2DETTT 4V F OLED, ZOREIZL S
FTRILDDIZR - TVWAEI L TH A,

FEE 4.3 LB 42 L), ROEEFRTIT S,

EHE 4.1 T AV 5, X & YORMZPBOEEICT LT, — BRI RS
BV BT AVE LEGEET 1V, YORMEAPBEOEEICKH L TAEKR A 525,
X DFEMZEPRROERIIN LT, —BRICEAREIC LS v, FHRET 4NV L —
FT=T7ANTRXE YORMAENBOEEICH L TAREIZL 5.

EH A1 DFRERALIRT. BEA41ICL T, HEBEEET7 1 V5 OB,
WEOEBIZL LWL ONH B2 Lithbhs.

4.4 FEERRITT 1 V52 ORBEAREMEDE
ESEERERIC 51 5 PRI ASRE 4 ORI L THRES NN E D THB, L

DL, FERICIECOEERELL, 2—2 ) y FORRELE EOEEICEVSO L 2 L 28
Zw. LAY, BHEAL THLMI L2 L) 12, WREOEEIST LT, BT 4 V7 OF
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K41 —#7 1 V7 ik 2ETEES L F2ORER

PARIRIZNDGEDH B, SO LS HETT AV S 3, Flid—2 vy FoRfES
o TRETL T, B4 ORIEICHE L7 IR 2 o 7= Bl b % b, FERHCHEZ LT
B. 1o C, EDETT 4 V¥ %E 4 DRBICHE L 7= 2 oM oRBET 7 A VY
ELTHWAZERNTELDTH S, BN, BT ANV DEOERIMIET S & & Iz,
B4 DRFEIE L 22 v 213 g, 20ET T 1 WV DFDRIEIZNT 5 Beiliix
PRESNE B> TLE ). fEtoC, HTEE D BV OIBLNL 1 b :

COTELZRLIZbDP, K41 ThA. COBETTEZIL, [3.3 LR LEHDD & T,
TRETANI Lo TET L2 b DTH S, W 4.1 DETEEI (IHER DR b DA
RANTWE 720, —fREIIE B WETTESE T 2w, L LaHs, ROHTHERS LS
2, PSE T A VNG ) C RO~ 4L ¥ THEPL, DL Y
& oTH, BV LTV AR WETEENE SIS, LPLads, 2T, 2—2
Uy F VAR50, HEEIEL2b DL ES bR s,

RIS, WD E ) FIEIFEL B ETLT 4 V& 2%, TN RENT BRI O EICH
LCHBES 5. REGABHME L TRSNBPEEEL L. HROBERD & Y e
5, BERY 20IEO BV ESBESSEEL, PIREE 10 H 2B RE ~C LT 9.
B2, RS 2 DOERITHT 5BMOBATYH, EREREET 1 20EKIcL+
SBIHD 2 DO Y, BROSHEAME Y 1 BB AITAET 2 Z T, ARDEHE
CEORVBLT ANT D—DTH BT £ —F—T (V¥ DS W, KD LS ISR
W I, LROBEDRCEEOH, S, Hlz b o 1 BER B FHILER R,
COBENEEZE - C, 75 CEHEI NS, ZOLATH R KD HEHEICIE, &
EOHWO LA, FRRC, REGOMEIERE L5 CEINS, EEDREVAFICL-T
&, SO DITFIDEEEARTAC 12 BIGEHH 5. MEEOMBIERED, 175& LTERS A
TVD. o CATTRIRIC L o Ty A —F— T A Ny 2 BE T B2 L 5CR 5. 2 LT,
BEREBRI, O EREREEOBIANTESNLDTH 2.

LD L0, ARBOERIEET 28T 7 4 Vs CRECT %A, T, MIEICEY)
ERRERD L S THEWIT v, SR —R i lEch s, 26 W2, RKE o 2L
LEHREREEZRD 2 TEWT 2w, Lid, Zofkmid1 DOERNxTT 5 BED
2 ODBOTGIZ L B LIRS W, fEo T, ZIUTHIOREZ I U, BET7 AV ¥ 53
BT B2 DREEIKE Bk LTRSS B

CDEH, WROEREIKE L BT T 1LY v, BRI ET 2R DS 2
FHETH, BEMT B LA TS 5. K510, HECHADAVEEL AN = ENTE
2720, FTLT 4 V8 DFRE OO OFHEEREIRT 5 2 L 25T TH 2.
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4.5 BREBEIFETT cIVEE~/INT JE XM

B HFERER XOMBIEAE RS, FEFMBEREZETHL L TL. E2MONKEE
Rx™' TEHEL7-ZEMOEST, </ /U A [14] LR AHRTTE, ConE:
EoTWBHZEM%EZ XICHT AN CAZE LMY, xXTETI LT UT, B
E{EB & UMEOMBEERE RB LU Q IHERMIEEZE CH A58 2E2 5. B
BHEZEM X B X UCEHER M YOREGES L S ICETA<NT /Y AEM 2, %
heh, X B LTyt EEEZe v L EEgZm VICBET 28T 1)V B
B[X, Y| TET. 4.2 LV, ROEEISHILT 5.

T 4.2 ROBRIET T 5.

() FEGHZERE LT, BEEGICET 5N S / CAEMEAVIL, S22 71V F LF
BRET ANT L= 5. bbb, ROXIHILT 5.
BpplXT, Y] = BapplX7, V] (4.29)

(i) BEGRZER L LT, #FICETA</NT J EAEEZHVWIUE, — &7 1 v &
WETANTEP—ETH. Thbb, ROXIETT 5.
Bgrr[X, V"] = BPF[X, N (4.30)

(il) FEERZEMS L CBRIEGZEEE LT, #PN, BEEES L UBSICET AN
JEAZERERCIIL, —BfE 7 ANV y ESET ANy EIEGEET 4V F LS
BT5h Thbb, RORIRILT 2.

BgrplXF, V" = BpplXf, V"] = BaprlXf, V"] (4.31)

COFERTIFET L7012, <TG ) CARBOWEICET 248 ERT.
B 4.3 X DFEREH X OMBIEAE S Rx & 5. Rxun® XanTBIT 5 XIZE T
HHEBVERE L T 5.
Rxan =1 (4.32)

BEOLY B 12 DLBEAGGML, Ry SIANERRETH Y, M = Ry 1L R BT L TH 2.
WNTG S EAZBTE, @B 4.3 10, HEEARSESERERCL 5. LoT, &
43 X0, FHA2PRIT AT L b. ,
FRRICATE 4.3 LE 4.3 L0, ROEEIILT 5.
TEHE 4.3 ROBBIHT T 5.
() 7 1 V513, B RIS CET 57T EAEMEEV- L E0o—f
W7 ANVFIZELW. Thbb, RORILT 5. '
Bpp[&, Y] = Barrl&, V"] (4.33)
(i) PHHET 4 V51, BEERZE S L CBIEREMIC, Zheh, BRESRS L U%T
BT AYNTG S EAEHEHW L EDO—KET A VFIZHE LW, T2bb, X
DFDILT 5.
Bupr[X,Y] = BerplX7, "] (4.34)
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4.6 YNTJEXZROABAREMED S5 A BB SET
7 1 IV ORBEARLTM

RETH, EH 41 TRLAERBET 7 A VY ORBARENEE, N5 /¥ RAZED
PR 2o THERYT 2. ~1\9 ) CAZEBOREREEICE LT, KOGEI T
T 5,

B 4.4 EEOFRLZPIEL RO VUL P ERD LR SN2 T ) Y AZLEO
V‘ﬁﬁ BELW §h2bb, XICHHT 2 XOMEERE Rxﬁxmﬁﬁﬂ%ff:}b% Tl
FEEOEERAIERE MIZH LT,

(Xan)* = 2% (4.35)

DVBIALT B, TIT, K (4.35) OHEFIEMORBLIE LW L2 EHR LTV A,

iR 44 £ 0, =NT VAL, FREHBRT 5D EORRICES T —EIch .
Yo, wNT S EAEMERCBHE, FREBET 5 b L N ZERE ORI,
ISR ECHEOREVAREZ AVTRVDOTH 2.

MO, B 4.4 B F o C, FEET 1 V5 ORBREME LTS, MBI N
EROIERMERZ L 5. R (4.34), (4.35) & D,

Bapr|Xary, Y] = Berr[(Xon), Van)"] = Berr[XT, V"] = Bapr[X, Y]  (4.36)

&Ry,
BarrlX ), Yyl = BarrlX, ) (4.37)

&b, LoT FHHRHET 4 VT IR L TABIC L A I LB TX B,
I, TA—F =T A NG L THITS. 1ETHLIBRRD LI, XL VIcH
JAETA—F—=T7 ANV, xfe yrizBnT,

”fOH?R-l) + ||Af0 - QH%Q_l) _ ‘ (4.38)

ERMCT 2 fo2 5250105, HE44 1Y, R (4.38) DIER, X, YORD YT,
X(M),Jf(zv)’%ﬁof%ﬂuﬁbdko'cwé LoT, 7 4—F— 74)1/57037\]%7]”»&*@75)
HETE 5,

4.7 FTL&H

RETIE, BITT A V5 EEZMOMNAICET A —DORER R L. $hobh, Bl
BIL7 1 LV~ b ZOFEMZAEOEEICOWT, RO RS2 LT
BT AN &Y 4 —F =7 4V F L, BEGZR & B EE R ORBOEEIC X
LHRWIE FET AN LEAHFET 4 VYL, BHEGEEENORBOEEIZ L 5 Wn
Z k. F?W{%?“Fﬁa‘o S OERMBIGZER & LT, 2hEh, BEES L UHSICET <
7/ EAEMERIE, BT ANy HETANY, FHEE T Vs ii‘/\’C—J
ByhHT L,

Tz, N7 A ZEMDOEME R ARBOEEITT AAEHEHWT HT7 1V FFE
MERPEOERIIT A AREM DMK L 5 2 7-.
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EEEITCRIREIIC B 2R, BT 7 4 V2 AT 5 EANBEIIE L TED LR
BREDDTHAH. WHROEBRIZL o TEORIEBALT AETLT ANVFIE, VRO L 2
o, DL LB LNB Lo TR L THDT, FORNEPREETLIZ LA, L
L, BEILT AN PRBOEBRIT L TAEL LI, 0L ABTHAVTORENS
CiZ% Y, MU AL RO D &V ) WML VEERPBRITT A2 &, BHIET 74V
TR TAIERTELDOTH .
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Chapter 5

BEEGETT 1 & L EERO— R

51 FzH&

KETI, —BFDOLHPS, FTLT7 ANV OEBRL 52 5. BlEEEBETTIANVY &
—EDOH I EELERDID Y, 4F TR IBA RERIFAL N TE 7 [50], [39]. —
BB L BEITLT AN ORFRRZ 525 LI L o T, 1T T 4V OMESIEEEL
HOMCHR A, SO, BRT7 AN 2T 2-00FEERHIRT 52 LASTE BT
EERRNT.

5.2 FHEMEARL 2 B0V
BV N B XY DEWCERBTSER S, T LT, 1EHE Ps 1 %,

fo (fes)

0 : (feT) (5-1)

Ps,’_rf = {
CE-oTERT S, S&L TOEMSHTIEENR WL, Ps o WEFBETHNEEAL
TREHBLTH IV EIZT D, P, TIZH o7z SNOYEE/ERE & IR [21].

WETHEMIED bW LB RR L, BEREH XICHT5 2 BFEHICELT,
ROFEBRVILT 5. BH5.11%, 5.1 LEBHIEERT 5.

TEIR5.1 X OHEFEE X OMEWEHES Rx & L, L % XYOBRWOZERE T 5. L3Ry LE
ST EMIC L o TWB LTS, L%, L EET, Ry L2 B HEBEOBRIDRM &+
5. LNDOEFEERFZEL XIHEH &3 0D 2 IR/ % 5 120 DLE+5
GEIE, COEFRIEAEN LRI ETH L. Thbb We L LEELEEDOBHLE
A2 &3,

Ex||Pewel?® > Ex|| Pz e, 2| (5.2)

DALY 5. FFPRILT 5720 DDBETEME, N(Pew) D5, RxLEE2ELIET
b5, : »

FH51DFEEHFDD & T, KD 3 DORDHINLT 5.

$5.1 EEOFRLFFEERE G ITHTLT,

Ex||GPcwz|f® > Ex||GP. . fI? (5.3)
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DPWILY 5. G PIEEEAERLR O, S50RLT 2400, €H5.1 ERALLDIR 5.

EHE 5.1 &R 5.1 DFEEA KX (5.3) IKBWT G = TE BTN (5.2) K% BDT, K (5.3)
RAEHT 5. R (3.44) £ 0, L & Ry LrIEWVICETH . Lo T, EH5.1 DML
T L HENTAET 5. PLEE

J = Ex||GPwe|® — Ex||GPe x|

REZD.
EXuGPL;’W:I)”z = ExtT‘((GPL,W.’E) ® (GPL’WiL'))
= t’l‘(G.ngw.Ex(ﬂI & E)PZ,WG)
= tT(GPg,WRXpE’WG)

b, £oT,
| J = tr(GPryyRx PiopG) — tr(GPec, Rx P}, G)
LB, N(Prg, — Pow) D L THEHD,
R(Pz., — Pry) C L*
&b, LG Ry LABELPD,
PL,L,RXPZ,L, ~ Pre RxPry = Pre, Bx(Pr e — Pry)=0

b, Lo,
Pre RxPr. = Prr BxPry

s, FRoOFEERTIIUE, XOXHIEL T 5.
Prr RxPf. = PcwRxPf .
$72, Rx > 0 TH BP0, RyV2IFET S, £oT,

J = tr(GPcwRxP; wG) —tr(GP;, Rx P wG) — tT(GPL,WRXPZ,ET G) + tr(Gprz, Rx Pl G)
= tr(G(Pew — Pec,)Rx*[G(Pew — Prc,)Rx'*)")
> 0

&, K (5.3) BHILT 3.
G>00DEE EFVRLT B I2ODLE+HERME,

(Pew = Per,)Rx? =0
Thsb. 3 (3.16) & 1,

LRy L > R(Bx) = R(ExVE) D R(BRx™?)

E7% B XoT, R(RxY?) DX L & Ry L DTRI—FIZHREIN, f e RxLEZH LT,
Pre f=087%5. £oC, K (5.3) DEFVHILT 2 BETHTEEE, N(Pew) D RxL*
A, O
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R5.11%, BES1 OB/NEPEEOEAL G FRELTORITAILERL TS,
5.2 EEOFFRLLEEERZEGIELT,

Ex||Pw ez — z|
Ex||G(Pycz — z)||?

Ex||Pe.co —z|* .

> .
> Ex|G(Pc,cz - )| (5.5)

DHILY 5. G O IHBIERR % 51, MO F LT 5 5&M0E, N(I - Py ) 25 Rx Lt
2ELILETHAS. ~
ZROWBOEEIIN L TROZRHTHILT 5.
% 5.3 €H5.1 LR 5.1, 5.2 DFERIL, YORMEENBOERIZLL W, $hbb,
EEDEMERMIEAE M € B(X) I LT, Xun BT h, X (5.2)-(5.5) 25, X DFE
EEL LT3 L THRIALT 5.

5.3 mEESETEEREO—f{Y

5.3.1 {ERHZRD 1,2-3#

B ADI-#HETH TDOLE, AITN(A) X272, R(BA) ~NDOSHAERFE L 5.
L oT, BFETLT AV BREFAUEREZE A D 1-HIZh o TW D &S, FETREEOHE
BET f1 = BASIL, IREHE fO N(A) 12> 72 R(BA) ~DEEIC 5.
1, 2- I LT, ROMRBEHLHILL TW5 [3].
5.1 B AD 1, 2.tk 3, KOBBRIEIT T 5.
(i) R(B) DILE R(A) DT, AICEoTIR LISHBL, ZREOTICXT LT BT A
DFVERARIC R o T3,

(ii) ROBIFRIBALT 5. .
BA = Prapywa) (5.6)
(iil) KROBRAEILT 5. . |
BT AVY BIGIMERE A D 1,287 0 TWB L T5. MEEH 2 WIS, g=Af
(&, B 5.1 D (1) I& o T, BT 5 R(B) OEBITETIND. MEIDBIGEE, gid
AfICHEE n MBS NS Z LIC L 2T, R(A) B HIFAHT. g%,

90 = Pra),nB)9 (5.8)

Lo TERY UL, il 5.1 O (iii) &3 (2.9) £V, Bgo=Bgk kb, Thbb, gk g
XY AIETCEBIIE L. gold R(A) DL TH B0 5, ZOETEEITEST IR VIE
EFERRIC, R 5.1 @ (i) IS L o TxHET % R(B) DEBIRTLENS. E-C, BT 7 4
V¥ Big, gDHTHEICL o TR(A) DHIEAH LS %, R(A) ~NDOFFEIC & o TH
DERWTHELLTWA, Thbbd, B, g o BT IMEINLED AfOHwEEL LTHE
TLTWAEEZ BT EHNTED,

Y7 XICEBE g2 FOMRERE T2, S XOWAEME L, ae ST, X =
Y +ald YORERERI 5. FED o € SIZXF LT XASERGZM TS 2 FMICE
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5.1 REEEETT A VF &—iif

W7 4108 — R FE&ZER X HERESR Y

X N(4) f

B / = A k2
— T Ay 1, 2, 3, 4 R(A") 0 fi \ R(A) 0@&”*
§ i Af
, I

Y R(A}

QR(AY

/ f R({Urr)

HET b R(A) o i \ R(4) 0< 7117\:““
' l L ® Af

/

! R(Usrr)  QR(AR)
f . |
REYHET7 « 47 1, 2 0 RUAR) 0 A =Af+n
g0 HASf

R(RA") /

TN L% BICXPTICEY 2 BYICETIND LIEEL TREREZ 2T 5. YOFHEE
VEF%E% Ry £ 75, (3.37) & 0, Xid, R(Ry) + SIKFH 2 FHITEETNS.

YERZED YICE§ 5 2 RS L CHFRBRICHEET 5. T74bb, A, B¢
B(X, V)25, YICBAL TEH 2 F|ICE LWL, FED a e SITXFL T,

Ey|(A- B)(y+a)|* =0 (5.9)
PR T BT L LTS, |
'f"E}ﬁ% UPF7 UAPF 727 %ﬂ%\\ha B
Uprp = AA* + Q (5'10)
Uspr = ARA*+Q (5.11)

WKEoTEETS. BT, A R, Q, AR, Upp, Uapr DEBAHEEIZ R o CE LTS,
DEOBAEES LICLT, REEBET 7 ANVT & —IEOBREHRESL. HREELR
5112F &DTRT.

5.3.2 —fO¥T LR & —HEE

—fET 4 VF Borpid, A D 1,2,3,4-8127% 2T 5. §€5C, Berrld A D 1,431
b oTWBDT, fild fO RA) ~DOEHEICE S, LoT, frldfl4d FIZxFL T,
1= fll ZB/NTTBDDITHRoTVA.

—7, Berrtd, AD12,3-Hi2b B oTn5. fEo T, AfOEFEE g, gD R(4A) ™~
DEFEIEoTVE, Thbh, g, HLD giZxF LT, |lgo — g|| ZRANCT DD DI
oTWna,
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5.3.3 H&T 4 I)L& & —ff

BT ANVY T, TOEHEPSHES IR LI, BEES f1ld, B0 figxt LT,
|fi— Fl ZRNZTBHDTHS. bbb, Bppld A D 1432 0TV 5,

BIERIE R(Upp) ICFE 2 WIZETNTVAE. SO R(Upp) CELT, XOHHE
PEILT 5.

888 5.1 BB ZEM % R(Upp) ICHIRT UL, Bppid, ZMUIEAE A @ 1,2,4-351C
o TWb,

AD124-HDHRT, gk AfOWEEHEE LTHRATH L&, BT ICL 5T 2 it
PRNCRDODEERD. Thbb, Eg — AfIPFBNCES AD 1248552
5. 975”:) gﬁ?*@é%’fﬁﬁﬁfﬂ?ﬁ% PAC\:—;—j’ui‘, Go — Af = PA’I’L ﬁiﬁi__\iTZ) J: OT, %
B51 LY, CO2HFHIBMNIRBDIE, N(P) BQR(ALZ2ELHETH . §IF
T ANVEDEZEMN(Bpr) &, 20 QR(A)LEEATVS [16]. HEo T, ROEH LRI
BLT 5.

EH 5.2 BIHIEGZER T R(Upp) ICHIRT T, SHE7 1 V513, HIEHED 1,2,4-
WORT, MFICL L 2 AL RNNITHIDITE - TWA.

'$54A“®%A®124ﬁ®¢%‘%ﬁ X BT 2 FRETR/MNCTHDIDET
b IR T7 4V %, ALY (CEREEICEE LT 2 I L. bt EEDE
% FIZBLC,

E.||(Bpr — AU?*M)gl?> =0 - (5.12)
BERALT 5. ‘
MEEC L 2BREOFHIEL, 537 1 V5 OR (2.20) © & 9 i<, FERZEE CEHET
ETH5. LIL, Lo T L 2BEOFHMIBRNEGZER TITbR T 5. ftoT,
—HIZ, EREGICEN AT RS D 2 BB/ D LIZEL 2. BE A D
1,2- ﬁ}:'é"é mo = go - Afﬁ‘i‘iﬂ%ﬂ’( X tcz»of_;zﬁifzb Y, B2 REHFZEMICHNS
1Bnol| = [|(B*B)*/*ny| (5.13)

L BH 0, FEEZER TORM, FREEHZEMICBVWTEHA (B*B) 22 M TEHEiL
72bDITELC LD, ST, %51 TRLAZL I, BB BEMT/ VAT mL
TEAGRELRV. Lo T BIL7 407 % 1,220 h TS Z iz L, SRIEE
ZEBLUVEREEEHOLL L TEHEL COR UERLZ 522 810k 5. 1£oT, 881
E%Z2M % R(Upp) (CHIR$ UL, il 5.1 EEH52 L0, 5T 1 V513, éaﬂ:{’lfﬁﬁ,%
DEED 1,2,4- JIKEE(E'JWT%%FWJT“C%&@W%U’Enﬁﬁ LTS/ ER R %%H 72b D
Tha. 1o, FIRIL, BIIEL L, HFEOWELZT VR DFEOFET 1 VT 2/
Y A5G, X7 4V &2 BEREETIC, SEEAEREORS T 2 REHT TR
Wt T, DX )BT ANV 2 RE T ALDOREEDSHN T IEE0H D L
2z %h% |

5.3.4 FHEHET L4 &—fi

TR 7 AN REZ D, SETH U2 L)1, BREES X OBHERGL, #heh,
R(R) BEL U R(Uapr) W 2 T EE NTwD. 02 DOZEMIZE L TROME
DAL 5.
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HHEE 5.2 [REGZEM B L CBRIEZZEM 2 ZhFh, R(R) BL U R(Uspr) \HIBRT
NI, Bappld A D 1,2-38127% 5T 5,

f& AL DY 2 TR Eb||fy — fIPOBRNC L B 12-8%E 25, /5.1 L1,
fL = BAfW, fON(A) o /5t8I1ch b, Lo, %52 &0 02 FEEIFT/NC
RBDE, L8 fON(A) I 572 RV(A) L R ECEENOFEICR 5 L ETH 5. ¥
BT ANTIIIOEMG T2 T 5. |

BB, HALER AfHSR(AR) WP 2 FRICHEET 5 2 LOERTNE, 57 4
Vo EFERRIC, ROEEE RABILT 5.

EHE 5.3 FEGZER B L CERIEGEER %, Z2hEh, R(R) BEU R(Uspr) ICHIR
TS, FHEE 7 V7L, SAVERED 1,280 T, BEEICET AR 2 Fitx
CHERIC L 5 2 FRRE R ITRNIT D DITh o TWAS,

R5.5 A%, A LREGICHL TP 2 RICE LV hAERRL T5. A0 %, A
D 1,2-BOHT, RERICBET 2T 2 FRAE L EFIC L 2 2 e 2 Mo/ T
BUDLTH. FHEET 1 V53, ACD BRI LT 2 |G LY. T
bb, :

Effl(A"~ A)fI*=0 (5.14)

27z THB AL,
E{E,||(Barr — A'EP)gl2 = 0 (5.15)
DAL T 5.

54 JA4—F—T IR E—fFH
T4 —F—T 4 VEFDO—REFA,
Bwr = RA*Uwp' + W(I — UwpUws') | (5.16)

THEZ LN [18). TI T,
UWF = ARA* + Q (5.17)

THY, Wi Yo X NDEEOVEREZETH A.

XER(18] T, Q >0DE &, 74 —F—T A NFF—R/BDUE R - &%
RLTWAS, LPL, —BOBECEL T, ROEEIHILT 5.

EIE 5.4 R(AR), R(ARA* + Q), R(Q) W3FAZEM &L T 5. f e R(R) 75,

BwrAf = f (5.18)
ERBIZDDILETDGEME, fe RAN(Q) L% ThHA. 12, g€ R(Uwr) 75,
| ABwrg =g (5.19)

L BIZHDLBEATEM, g€ ARAN(Q) L BT & TH A,
EH 5.4 OFERICIE, KOWELES.
HES.3 A2 AMIEAR L L, M2 EEEERZELT5. R(M) IHZEMET 5.

N(M) c N(A) (5.20)

46



o, EEICEE L2 MO 1-3 M~ 123 LT,
N(AM™) = MN(A)+N(MM™) (5.21)

L.

TEE 5.4 DR 37, EEOBEEERT L. EHE I — UppUwrtid, RUwr) 12
BOoEFHERETHS. Lo, g€ R(Uwp) KX LTI, R (5.16) OREEIT 0 12
A, HEo T,

ABwrg = ARA*Uwr'g = g — QUwr'g (5.22)

&b, LoT, g (5.19) 22T 0 OLEFFEMIE, g € N(QUwrt) E2 BT
ETHL. B3 ZHCE. QN(Q) = {0} L2205, WESIDABIIME, Zh
N, QBEUP Uprk BIFIE,

N(QUWFT) = ARA*N(Q)+N(UWFT) (5.23)

Li%h. g€ RUwr) = N(Uwr)t = N(Uwr')t THEDS, B 5.4 DHENHILT 5.
RIT, B 5.4 DRIFRIAIAT 5. AR (5.18) 272§ & § UL, (Af) = ABwr(Af)
L7225, Af € R(AR) C R(Uwr) THEH5, EBEHBLHR LY, ROXBHILT 5.

Af € ARA'N(Q) (5.24)
$72, f = BwrAfOREHEDOETII0 22 B0 5,
f € R(RAY) (5.25)

L%, R(RA*) L N(A) EEEVICETHEH 0, 3 (5.24), (5.25) £ D, f € RA*N(A)
L), FH 5.4 ORENHRIT A, O

55 FE&o

RETITMOICEEM & UC, PERIERROMESEZEA L, ZRICHAHT 5T %1415
L7zE &I, 20 2 EEHIFB/NNI R 510 ONET G2l M LT

OO & T, —IHEC L BETLT ANVFOHERE G772 Thbb, ROEH
ROz BELEEOKEOD & T, 57 4V 7 121,24 B0OPT, HHFICL
HE 2 FEEEE BT HDDTH LI &, [, FHEE T A V511,280 T,
FERICET AP 2 2L MFIC LAY 2 REBELRIZBNITEIIDOTH LT
&, HEEIC X 5 2 SERRAEOB/MUIE, Ak, BB TIT2 I REDDTH LIS, &
LEHDL ETE, BNEGZERNCHREBEIRITTELZE. LT HE7AVIBIT
TG T AV 83, HEELER L CORWHHERED D 5 — a0 RTic, Bl Gz
720 CHES O 5HE L -SSR ERZE R 2 0 THH 2 L R L2 B2,
FAE L, MEOWREZT BB DFHEOFET 4 V5 e 254, EL7 4V
5 2EEBRENTIC, SEERZRORS AT 2RI ZAREW, f6oT, 20L %
HR7 AN 2RETT A 00 BEENHNTELGENHHEEZLNS. FLTRE
W T A= F =T ANVEH, —EDOWE 2T L) o rBELMI L 29
LT, REERETTT7 4 V7 OMESHHBSE R CoMBEOBRIET 5 L3012, ERFZED
— BT T AEROET o 7
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Chapter 6

SEREEGRET T « V2 DEERER

6.1 FAHNE

RETH, KERBEET7 ANV OBBREHASPIIT S, BEEEET7 4V L
HHRBAEEL W T EGET 7 ANVI DI L ThHL. Bl{tEEDO L Y FIZL 5T,
BRAGRBETLT T A VI DPIEET A LIk B, SNLDOEEEEBETLT 41 VY OIS
X, BELERYED S, COLIRBERICE T, HAORBETT A VY OBFEIEE
BHERIL BT AN ORERNKT A LTI T, HARFETT A NVF %, B
FATED, MOFRBET 7 ANV I 2 F o TROBZEDNTEL LI LD, DT
EWE ST ERXT A NVF 2 ERT 00 ENREIC: 5 L3R, SHEEREIRT 5
CENTEL. SETICY, HIC L OPDOBFETT 7 1 v & DEIREAT 18], [50], [51],
[39] AL TE

FETHE, LD, BBEETT7 4 V5 OHEBREZDLP ) RT LT 572012, /85 2

MUY 77 AN OETEAT S, &5, SONRF ANy 7 —gBET ANV F,
—ET AN T AN BOEE T ANY, FEHETANY, 9 4—F—T 4 )L
F,NG ANy IR 74}1/5' NG AN Y /7—‘5[55}% ST ANY BLUNRT AN v
7'7 A=F =7 ANEOHAEBERE BRI Z LT 5. T, BT V5
ARG AN Y I A —F =T AN E o THFEVEETENTE 52 & % BigE
TCEERIZ X o THERT 5.

6.2 EREEFETT 1)L 5DO—KF

X CC, BERBET T 1 V5 OMEBRE DD YT T 572012, 85 X Y v
77—t 7 4 )v5 (PGIF : parametric generalized inverse filter) Bpgrr(y) % RD & 512
EET D, WE43 LY, |BA- Py |3EBNITZ2H0ODOFT, ||BI22 BT 5B
K (2.18), (2.19) TEREN—UT A VI SR B LN DL, 22T, Bperr(y) %

IBA = Pyl + I BII3 (6.1)

RRMNITAb0L LTEHTS.
A (2.15)-(2.26), (3.1), (3.2) TEH S N KEEMBETT 7 1 IV 513, TR, BREIGZ
H YR RRITDHE T OWTRD b TWiz, AETIE, YIS—BO L L~V b 22D
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BEOWT, EO— R HRX 5 L1125, YIERARTOZEEICEAZ LITLoT
P U HRIER, SEEAROERIHESICRoTWANEINENI L THS.
L, AESTRING, RO —REDTFEL 2L AP0 THE. FITROGHE
6.1 T, —MRUEDPHFEET H5ML i, FREo 9 BEORMEEERET 7 1 V¥ O—k&E
RERBIEICTE. BB, ARBERAZEU, VASETL 7 ANVIICL o TRE o TWVA.
L, #ET7 AV OMEREBRORBLE L TA/20I0, UL VITDOITARERL
FREWETHI LT B,

W#6.17>0&L, We B, X) 2EEVERATL TS, FBEEETT ANVFD
—EAL, 7 ANV DEROHD | | OFITR L BRI TR S ISFEL,
ROXTEz b5,

() — M7 4+ V5 [R(A)]

BGIF = AT (62)
(i) HE7 1 V¥ [R(4), R(U)]
Bpr = ViA*UT4+W(I -UUY (6.3)
U=AA"+Q - (6.4)
V = A*UTA (6.5)

(iii) TAEET 1 V¥ [R(APL), R(U))]

Bprpr = VIA*UT+W(I - UUY) (6.6)
U=APA*+Q (6.7)
V = PLA*UTAP, ~ (6.8)

(iv) FHSE T 1 V% [R(AR), R(U)|

Bupr = RA*VIRA'U'+W(I-UUY (6.9)

U= ARA* +Q (6.10)
V = RA*UTARA* | (6.11)

(V) WA —F—T 45 [R(U)]

Bwr = RA*U'+W(I-UUY) (6.12)
U= ARA* +Q (6.13)

(vi) XT A Y 7 —fg#HET 1 V5 [R(U)]

Bperr(y) = AU : (6.14)

(vil) 7¥F AN Uy ZHET AV E [R(U)]
BPPF(")/) = A*Uf + W(I - UUT) (616)
U=AA*+7Q (6.17)
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(viii) NT X MYy VEGHET 4V [R(U))
Bpprpr(y) = PA*UT+W(I - UUY (6.18)
U= AP A* +7Q (6.19)

(ix) NT ANV I T 4 —F—T 45 [R(U)]
Bpwr(y) = RAU'+W(I-UUY) (6.20)
U= ARA* +4Q (6.21)

vl 6.1 DEERRIZ, ROFEE %S .
HRE 6.1 R(A) 2SPHZEM 2 513, R(A*) DEAZEMIC % .
i 6.2 R(C) D R(A%) %2 513,

R(A) _ R(AC) (6.22)

&b, -
i 6.3 FIEMEIERAR My, M, € B(X) LEEDOTERy K LT, KOBRIHAIT 5.

1 6.4 R(AR) T 7213 R(ARY?) ABBERG2EM % 513, ROBBIBILT 5.
.R(AR) = R(ARl/z) = R(ARA*) (6.25)
8 6.5 R(AR) VSHALRDZE/H T, k(ARA*O) = R(AR) ’HALT 5 % 5iF,
R(RA*C) = R(RAY) (6.26)

Eh kb,
DTOZERTIE, 461 TRRT5EMIET_RTHELLTWE D LS5,

6.3 FREEITT 1 L2 DEERER (ZD 1)

BIEE Tl BBET T 4V 5 ORI, ROBUEIHT S 2 (K 6.1).
EH 6.1 ROBIFROHT 5.
(i) SEHEET 1 V¥ (APF) O—BFEIC BT, BEEGLICET 2HBEEEE RY 50
ESRATHE PGB RS &, MO T 1 V¥ (PTPF) O—RFBIC 2 5.
(if) LT 1 V5 (APF) O—RIBIBWT, REESEAE CESR B &, 51
7 ANF (PF) O—fKFZ % 5.
(iif) FAFFE7 1 V5 (PTPF) O—BHICBNWC, P ESEHREICBEX BRI 2L &
BT ANY (PF) O—KIIZ 2 5.
(iv) #7145 (PF) O—BIBIC BT, HFIHT A MBIERAR Q % 1B X®RL 3
&, =BT 4 IVF (GIF) D—EFA 2 5.
(v) 787 AMYYTY 4 —F—T 4 VF (PWF) D—RBIZBWT, R% PICEXHBL 5
&, N ANy VERGETE 7 4 V5 (PPTPF) D—fRIC 72 5.
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v — +0

— ik P —f%aif
TANVE
Q=1 v — 40 Q=1
5 P 51
MEE )

R=1 = +0 R=1
P PUA—F—
MR
R=PF v=1 R=P

| 4=
pop | EEEH il
vy—+0 _
R ETR P G
HEB PR

P 4«37 X0 oY OFBR.

6.1 HESEEEETT V5 OMHERME

ol



(vi) XT AU Y 7T 4 —F—T 4 V¥ (PWF) O—EFICBWT, RE IICEZHZ 5
E,NXTGAN )y 75T 4 )VF (PPF) O— I 5.
(vii) /8T ANYw JEGERET 1 VF (PPTPF) O—FICBWT, Pk [ICEEHER
L, NG ANy IEET AV (PPF) D—KIZ L 5.
(viii) T AN Yy ZERET 4V (PPF) D—BRICBNWT, Q # KB EH|Z 2 &, X
' ANy 7 —&HT 1V F (PGIF) O—EBIT 2 5.

,%E@%%Ef;’céﬁm:, FEH 6.1 DEFEOERICOVTHIT . |

(i) & (v) &0, FEERZER X O T, HHZEM 6O S HRICHN D Ha s, F
BB 7 ANG EEGEET AN =L, NG AN Yy 7T 4 —F =T A VF LI
ANV OEBFEET ANV BT HIEbh b

(n) (vi) &9, )?W'WFEJX@ymbw“/\f—ﬁb_fﬁnébﬁ/\ci SRR T A VS &
BT ANVIDB—L, XT AN Y I T4 —F =T ANFENRT AN v 75T 4V
P & R OR Ay oY AV

(i) & (vii) &9, f"lSﬁ‘"“F‘i SIPRBERZER X 20 b 0OOBAII, WAFET 1)V
FEFET ANV, 8T AN Yy 7EDEE T A NVF EI3T R l~ Vo JEEET A
WIB—ETHIEBTbhs

(iv) & (viii) £ 1, %ﬁiﬁﬁﬁ(ﬁﬂ?“ﬁ VTR L CWAGEITIE, Fe7 vy &
—MHET AN DB—F L, NFG ANy TR T ANT ERXT AN v ﬁ—*i’&mﬁ7 . Z 4
BT A bbb,

FHAEMEDS R 5 2 BEOBEITL T 1 V7 ORBIF—FT 5% 6I1E, 2 oOFHIE#EL
FEHCHIETL 7 ANV DT 5. E610, TOBETT ANVT L, b EDOTHDIETT 4
NVIDEHTEZONLDTHA. FIZIE, FET A NVF L FHRET 1 VI HF—8T5
Wpid, £ OETEEOEERTE, H4ORERE ORREIR/NIL 5 &I, FHEFRE
Oﬂ:i*J 2 RBEDR/NMNIL >TWES.

TEFE 6.1 DELAA (iii), (v)-(viil) 2DV T, (6 3)- (6 21) L WHPTH B, (iv) DR
B43 L VHAPTHS.

(i) ZEEHT 2. Rk R(PAY) ~“OESBIERZL TS, 7, WAE74VF B
(&, SCRK [49], [50] & 0, B A1ERE C & ki, B EREHEN

' BAP, = P, (6.27)
BQ = CPA* | (6.28)

WdoTH2Z6NA. R=P L LI FHESET 1 VY B, %%%3 210, HAVEHED
&gk, EVER R R

BAP A* = P A* (6.29)

BQ = DAP A* (6.30)

ICEoTHERZONE. 2 DDBEVEHZEFBRRSBICBE L CTAELHEL 525 L ERT.

X (6.27) ALY B & § 5. R (6.27) DL, P A* B D LT T, X (6.29) 12
5. T, 3 (6.29) BEALT B LT B, K (6.29) &1,

(BA—I)P,A* =0 (6.31)
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BALT A, 72, K(B18) & P >0 &Y,

N(APLA*) = N(P,A*)

Lhd. £o7T, fHfE 4.3 DIEFH L FERIC LT, 3 (6.28) & (6.30) A%, BIZ DWW TRME R
252D EIFIHTE B,
({) I, AELTIZACNE, () EEBICLCEERTA LI TE 5. O

6.4 =ERITT 1 IVEZOEERFR(ZD2:3F7 28Uy IR
T7 1 L2 DIERR)

ATEERDINT AN Y Y ZIRTLT 4 IV F Dy — +0 RRICDOWTEH L 5.
EIE 6.2 GRE6.1DNT AP Yy VETTT ANF O—BOAREHED WEFE Licth
Gf, v — +0 TRD 4 DOBMRIKTIT 5.

@) | Bewr(7) — Baprl — 0 (6.32)
(ii) |[Beprer(v) = Bprprl| — 0 (6.33)
(iii) | |Bppr(Y) — Bprl| — 0 (6.34)
(vi) \ | Brir(y) — Bgrrl| — 0 (6.35)

A% 5.2 RN, B 6.2 DR/ OBIEICOWTHIET 5.

TEH621, NFRAPMYY I T4 —F—TANF, NG ANy VEFHRET AN,
INGAPY Y IRET AN ST AN Yy 7 —fHET A VI D, v > +0 T, FNFN,
T ANY , BAEETANY BT ANY, — G T ANV IHERE/ VLD
BRCIORT A2 E2RLTA, |

SEEBEGZM YOBFFIMAES LT H. SOTIH LT, EH 6.2 DYERIT—HEIX
RiZ% b, @EOPCRITFRICREMHEN S DD TH-T, RO L I EFHEEINSE. Thb
L, BED> 0 LEED u e SIZHLT, 6> 00%EEY, 0< v < §2W-THEEDIC
LT, -

1B(y)u — Bul| < (6.36)

I TAHEE, B(y) i BIZBIGET 5 L), AW, BICIEET S &S, Bl
E—RRCEDE N, EESHTRIGE T, & w OMHFICL o TEF A0 LT, — K
POR T v ICEBRIC, 22X o TET A ETH A, to T, —BIGE T ITTHIGE
THY, MTLT USRI L2, BIGET 51 8D —RIIGE L 2\Wig42id, B(y) &
BEDERK (6.36) DERTLATICBE X oWE & AL D u IKIEETyOMER O 2
FRIENT 2, 8o T, HEeDEIHT L TyOERERE L TLE 2L, R (6.36) Dz
Vel DORELLD u BB T SOPTHEELTLI IS LILRADTHA. THITHL
T, —MRIPCEDHEITIL, SO EAL uw XL TH, K (6.36) DREEN L TICH ByDE
PHEETAHI LA, BHE2IZCOIERFELTVAS,

T72, EHE6.2 D (iv) 1, 6.1 D (i), (vi) BOBRB LI, F3 ./ 7DERIL[6]
TDOYDTHA. Bk, 73 7 OEBULTIE, Bperr(y) PDROERIEIRET 2o 7277,
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EH 6218, FNIR (6. 1) DEBRCRER/NT A DYy 7~ 7 405 & LT
MTELZ LR B

EfgET7 4 V% %%ﬁ?%ﬁ%@%ﬁ%@kﬁ&ﬁﬂ; VERZRDO—HDOEETED S
ND. FHHEET 18 (6.9) T, UL VO 2 DOMEHZED— BB DEHEIVETH 5D
EXTLT, N Ay 79 4 —F—7 1 )VvF (6.20) TIX, UD—REEDEHE T T35,
WoT, BHE2D (1) &0, T XN Yw sy 4 —F—7 4)v§70)77&+ﬁd\é < bof,
EDRICERET 1 Vs 2 EHT N, FHEELHIRT 5 2 L 05TE 2. FIC, 518
TANE EBMAEET ANE S, ZRFN, NG A MYy S5ET 4V LIS 2 b ') /
TERITERE T A NVFIT & v)ﬂum 2L oT RBEZHIFTAZLITES. &5
i, COEH 6.2 DBIRIE, 72/ TOEAULEIGREL 72 b DIk o TW 5. 0T, F3
TAMNVY VBT ANE O—FHOFEL D S, EBLISFT AN Y v 2BTLT 4 V5
D—RBEDOREDTH, BRI o TWAHEEL LN,

EH 6.2 DFEBAD 72012, ROWEL BT 5.

1HRE 6.6 FIEMEIER®E My, M; € B(X) IZ3FLC, R(M, + M) HEAZRIC 7 o T
HET B AERDy > 01T LT, R(M, + 7 M) WEHZERIC2 Y,

R(M; + vMz) = R(M; + My) _ (6.37)
b T, EEDy (0<y <) ITLT,
(M1 +yMe)H|| < [|(My + Ma)T |/ (6.38)

DALY 5. |

##6.7C € B(X,Y), D € B(X) BLULIFEEAE M € B(Y) (LT, R(CC* +
M) BLUR(C) #RHERAFZEHIC 2 0TV B LT 5. PR N(CH(CC*+M)) 2272 R(C)
DGR EZEL TS, v — +0 T, ka)ﬁg’ﬁ?‘ﬁ’ﬂiij‘% v

|DC*(CC* +yM)t — DCTP|| — 0 | (6.39)

EH 6.2 DFEFA (i) BT 5. Bpwro(y) 237 AN Y Y 29 4—F—T 4V FD
—RHE (6.20) DEE—THET5. RIZ, HE6.7T TCBLU DR, #NFN, AR2B LIS
RPEBWTHES. K (6.25) &1, PE N(RV2A* U ppt) 1TH 72 R(AR) ~DEHEVER
KL, v — +0 T Bpwro(y) 1$ RY2(ARY)IPIAEHEZED /) W ATIET 3. &0
RV(ARV2)PRBEBL. |

FGFET A IVE Bapr D—F (6.9) DE—TE% Bapro & B L. BE BappolSE L\
Z & REERT 5.

N(Bapro) D N(RY2A*Uppt) = N(P)

BRALY B, E72, O, N(B) D N(P) L 2o TWh. §EoT, N(P) D#ZER R(AR)
o)j—[‘:({:;’d‘l/f, Bt BAppoﬁi% L‘/): & %%E%j—nbi\, B = BAPFO é: 727“) At = A*(AA*)T
ThHoHhb,

BARA* = R'*(ARV?)'PARA* = RA*(ARA*)! ARA* = RA® (6.40)

b A (3.12) 1Y, BaproARA* = RA* 72 1), 3 (6.40) £ 1, BAR = BuppAR¥
5.

o4



(1) IR0, BRIZR (6.9), (6.20) DEE 2 A L W e 2 B AT L v, K (6.37)
iy b, R(UAPF) = R(UPWF(’Y)) (l: 72%) £ OT, Wﬁ@% 2 I;';Ji, 'RI(UAPF)-L/\@IE&#%;
VERZRIZ, DS WEDNT DD THEPOHEPTEL L ko TWA.

(ii)-(iv) &, (i) LB 6.1 LV H»ITH A, O

8 6.1 DRTHEEITLT 4 V& D—RIBDE 1 B, Hl 21T,

| Bwro = RA*UT (6.41)
DEH, THD O 2L THET.
I 6.3 ROBMRAIHET T 5.

Bwro = (BwroBapro')Bapro (6.42)

Bpwro = (BpwroBapro')Bapro (6.43)

Bpprpro = (BpprproBprero')Brrero (6.44)

Bppro = (BpproBpro')Brro (6.45)

Bparro = (BperrBerro')Barro (6.46)

EH 6.3 DD -1, ROEY AET 5.

#HEE 6.8 ROBBRIEILT 5.

N(BAPFO) = N(BPWFO) = QR(AR)'L + N(UAPF) (6.47)

EHE 6.3 DFIFA 37 (i) 2777, R (6.47) &V,

R(B;WFO) - R(BZPFO)

&b, LoT, ‘
Bpwro' Bpwro = Bapro' Barro
b, EoT,
Bpwro = BpwroBpwro' Brwro
= BpwroBarro'Bapro
= (BpwroBapro')Barro

E%Y, (L) BBOLY A, (i) & (iii)-(v) i, (i) LEH61 LVHEHIPTHS. O

FH63IEL, F7ANVIOFE1HEICHETAERERLZDDTHS. £7 4 VIO
X LT, BIRE, BpwrlU = BpwroU E R BDE, KD X 9 RBMRISENT 5. 7 14—
FT=TANFTENRT AN Y I 4 —=F =T 4 VE INFANYy TETHET 4NV,
INGAPMY Y GFETANT 35 AN ) v 7~ 7 1 VF I L AETCRERIE, #hF
N, YR T ANV BOGET ANV, JET AN, — T 4 VL BETHER
AR AV F 2L d 0, BHAEEICE LT 2 SeicEE L,

TA=F =74 VFEFK(2.16) L, X (3.1), (3.2) D S & Lb&2fEoT, Jy+ L EEND
CTB5DTHEI LD bID, —F, FHEHET 1 V7, LR EVIEHEDL LT
LhERNZTEEDTHE. o T, FHFEE T A VF T D JIOMEEY 4 —F—7 4
NVE EY/RNEL2BITNEDS, LOMBEIIKREL 25, Thbb, ETEEOEBRS L, F
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BIGTRT AV S OFH L) REHEICHE L b —F, SRS OER I, T 4—F—7 1)
FDTTIRE NN b, ZOREIEERNE, PHHE 7 A VFIF LTy 4 —F—
TANT L BETEEIE S P  0, FOBENLR L e B—HT, Ty VHET
BEDLHEZE L THLS,

FRRICL T, NG AN Y 9 Iy 4 —F =T 4 F RS AN )y VEGHET 4V,
AL 2 N) /751‘ 7 AIWVE R BTG T ANV, a7 1V ¥, ET%?‘M
WE SN 7 4 V1%, 2N ENOSHHFERET, 'ﬂf{%bjzﬁ‘ Jﬁémﬁﬁr&ﬁa&
B VRT3 %@w:cofw%

NG ANy 7 —fsifi7 4 NF T BTICODRTET 1 V51, MBI 2> T2
EEFE AW,

NI TERONIEREZ T L OO0, M6.1 THDH. COMPS, /85 A Y
774 —F =T ANIHEHETENS, MOETORBEEEGETLT 1V %, BEFEZ, b
WA PICEIE TR B 2 Lashh b,

6.5 T 6.2 DETEE

TEH6.2D (i) TRLIZTFHFE T AVTHIT AP Yy 79 4 —F—T 4 VT TH
BECEBTESL I L%, HITERIC L > THID. B6.2 D (a) DEEEIZ, K& X8
128 X 128 HFE T, 1 ﬁ?‘%ﬁ D) 8bit DR TERINT VS, (b) OEIHEIRZIE, Fim
BIHEFCME SN DO TH L. HNEE AfIZ, KFHEIC 16 ﬁf%ﬁ@%ﬁi@%& o
72bDTHAB. ”Eiz‘ootvﬁ{%&%&ﬁ@ﬁﬁm’%?é L,IBEDERLFEIL DD THS. (0
R T A VS L BETRERTH Y, (d) ly =001 & LINT AP Y v oy 41—
F—=T74NFICk é«ﬁmﬁ%’(aﬁé B 6.2 DAEDHIL, TNENDEED y = 64 ICBIF
HIERNTH 5.

(c) & (d) LDED / VA% (c) @/)bAfiljof’%m 1£0.00025 TH B, Lo, (d)
i (c) ZTH L EBL TR LEZ L LHTES,

6.6 itb’b

FFRICTIE, MOITHE & U C, BHEGE KO L IL~UL h ZRITH 55612,
%@aﬁrﬁﬁ‘{%@m74»5775%“@33’9“6%5‘%#& FNLDO— RS2 12 (457 6.1).

ZD¥ERD D LT, %’ﬁﬁiiﬁ@iﬁ74ﬂ/?@ﬁ§@?‘kﬁ§bf ROBARETHOPIT LT
—ET ANG T AN BIUOESHET A NVs %, FHRET ANVF 2o T,
R ETQ_E%)"C%ZJ(IEQGI) T2, TA—F =T ANT, NG RA MYy s~
TANG NG AN Y Y VBT ANE, 8T AN v 2ESEET A V5 R, I35 A b
wa T=T74NVFZoT, BRBICRT I EHNTES (FH6.1). J—fﬁ%@#ﬁtﬁ
5 2EDBEITLT 4V ORBEL—TT 5% 513, 2 DOEMmEAE L R THET T «
VIDBFEETH, oI, COBTT 41 VFIE, b EDTHDETLT 4 VI DEBETE- %
LNBEDTHA. @ﬂjzi BE7 AN EEHGET 4 V7 HF—FT AL, FOETTH
BOBEETE, B4 OFEIR & OBEIT/N 5 LRI, FEGE 0T 2 FeiksE)
BN o TnW A5,

T ANE BT AN WO T AV, BT 1 V8L, FRER, S
FAMIY I —BET ANVE G AN Yy BT ANT 85 ANy ZERGHET 4
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(a) JRE{E

106

120

(b) EREIES

100

120

o 10 <0

(A)y=001 LN GAMNY Y I f—F—T 4V F
6.2 EH 6.2 DEITERS L UFORER
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WE INGAM Y T T L —F—T 4 NI DINT A—F R 0IZ LR E LTHRTI LA
TE5 (EH6.2). ZOPRIMEBZED /VACETAIGETHB. fEoT, 35 A—4 %
QI VIERICEE LA, T AR Yy 27 4 V& EFNIIRIET B85 AR Y v
77 4NVE L BETEEDOED /v A 2 EHIEED /v b CTE - 72E0 BRI, EREE
BITIIERS T, NG RA—F 2T THhRT B, E512, SOOI ALY v VT 4 V¥ L3
T RAP Yy ZBITLT ANE EDORRIE, 72 7OFRHL2HEE L2 DIC ko TWA,
o T, HNITAN) Y IETRT A VI O—HDFTELI D, FEYULI/FT AR Yy &
BT ANV D—RBDFBEOFY, BRI hoTwbHEEZONS. LALFZIT T
BT ANIZING AN )y 2 4 —F—T 4 )V F e ffio TEMIICER T T, T4t
T ANV eBRET A ODFEEIYIMTEL I LR LI, T2, HNEGEDOETE
BRefThv, OB TG BERRK o TWA I ERRL NI ANy ZETT 4
WEE, BT ANTRE G T AV DETRERICH AT A VI 2L
DTHY, FET A VI EOFEE, COBBT7 1 V& IEEIEWER 2o 2 & 28
Pz (BH6.3). T2, 785 AN Y I T4 —F—T 4 VFIZXoT, HOETOE
BEICT 41 V8 %, BB E 72 EHECE A L 2R L
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Chapter 7
ERETICH T 2 EtEEDHIR]

7.1 FAHNEZE

AETIE, BEETICET25EEZHIRT 2 FECOWTHES. Thbh, BT
TANWIDEBRETIRTAILICE T, HTET7 AN %8s 2 00 EE 2 HIRS
BTE, BLUEITT7 1)V R REMETIC, B, BTEELEET 2 FEETRT. 207
VIZ, Y, YRS NIAEAR IR 2Ry, 75 OBESHERED 72912 Sherman-
Morrison-Woodbury N33X [10], [30], [29], [9] 2SFEb R TV 5B, TOARKIEZH HEHDD
LI, bW d VERZE UM (RSN 17). KBTI, The S5 ICEET 2.
%L’C D YRS NI VERE— R HE % VT, EﬁiE’JL L, vA—F—TANF

HET B RO DR BB LB T 272007, BLUY 4 —F—7 1 V¥ RETERIC
%ﬂa&a‘z&trz L, BRERZOD O EERET 57200 ERXH L 5.
RETH, $_XTOVEHZEOEE RS EH e+ 5.

7.2 Sherman-Morrison-Woddbury DAz

Sherman-Morrison-Woodbury D/AFIIKRORTEZ O 5.

(©Q+ FRG)™ =Q ' - Q'F(R'+ GQ'F)'GQ, (7.1)

ZITF,G,Q, RIETFITHY, Q, R, Q+ FRG, R™' +GQ'F BIFAITHLHbDE
T 5.

A (7.1) SRTAERRRANILEETE 5. $2bb, F, G, Q, R »ERERAETH LS
BTH, Q, R, Q+ FRG, R~ 4 GQ LFH EBI % 51F, R, (7.1) 2SO 5.

K (7.1) 1, KD & ) \CEEETOMBENCHET 5 I L 45T E 5. MEOMHBIEREQ
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Appendix A
*ﬁ , FII'J ’ %O)EIEEH

%8 3.1 DEIAA
X (3.1) i,
Ji = Ef|BAf - fI”
= Estr(BA-I1)f ® (BA-1)f]
= tr[(BA—I)R(BA - I)¥] (A.1)
ERHATED. (A1) 2 BEDWTESLb0 %6 L BT,
8Jy = 2Re[tr(BARA* — RA*)§B)

&%, BELERNIT 54 01E, 60, =0 L% 0, R (3.10) %185
Bz, 3 (3.10) 2723 B% By & BT, BED BITx LT,

Ji(B) = Ji(Bo) = tr[(B — BO)ARA*(B — B0)*] > 0

L%%. &oT, K (3.10) DL S, OB/MER 52 5. 3 (A1) 122 (3.10) BARAT IS
A (3.11) K% 5. O

#h%H 3.2 DEIAR

iR 3.1 EEBICLT, K (3.2) 13

Jo = tr(BQB) | (A.2)

ERHTE L. BBWHEFE T A VS 2k b % 61T, Y2 b XD 575 ¥ Y akEVEH
FCxFviz LB

J = Jp + 2Re[tr{(RA* — BARA*)C*}]

5, BE COBEFITHL TR D, ZO&EDIS, R (3.12), (3.13) PESNL.
TR IRy, K (3.12), (3.13) M2 TVERER By B<. X (3.10) 2145
o BAFLT,
J2(B) — Jao(Bo) = tr[(B — By)Q(B — By)*] > 0

L%b. LoT, B3 FHRET 4 V712 o TWwA. R (A.2) 121 (3.12), (3.13) A
THE R (3.14) 124 5. O
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78 3.4 OELEA
- EED g e N(ARA*) 123 L T,

(RA*g, A*g) = (ARA*g,g) =0

E%%. LoTC, R>0THAEND, RA*g=0 L2 Y, N(ARA*) C N(RA*) &2 %, 3
BN THL2 0, K (3.18) BRI T 5. = (3.18) DEATHZM % & HdH (3.19) 2%
4.0

#i%E 3.5 DEIEA

EBD g € N(ARA* + Q) 1K L T,

(RA%9,A%9) +(Qg,9) = (ARA" + Q)g,g) = 0
LY, R>0,Q>04L 0, RAG=Qg=08,285. Lo,
N(ARA* + Q) C N(ARA*) N N(Q)

Lhd. WREANTH 255K (3.20) MILT 5. URETHBETH 555, 3 (3.20) ©
EXRmEME &L, R (3.21) 1Ic4 5. O

%5 3.8 DAL

EED g e N(V) I LT AVg =0 Thb. F7:7(3.19), (3.21) £ b, R(ARA*)
R(U) #BLY 2220, ARA*g = Uh 2725 h BFIET 5. o T, U =U L Y,

(Uhyh) = (UU U, )
= (U-Uh,UR)
= (U ARA*g, ARA*g)
= (ARA*U~ARA%g,g)
= (AVyg,9)
= 0

&b, ELICU >0 2EET D,
ARA*¢g=Uh =0
EBDH, K (3.18) X1,
N(V) € N(AV) = N(ARA*) = N (RAY)
Lk, BZHSPTH B0, X (3.25) BLU,
N(V) = N(AV) = N(ARA") - (A3)

VA TAVAC S

RIZ, K (3.26) REEHT 2. TTOIC, £ED f N(ARA*U-AR) 23 LT, X
(3.19) & U, ARf = ARA* g% Wil2 ¥ gFEET 2. S0 glZxf LT,

AVg= ARA*U~ARf =0
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LRY, geN(AV) s d. LoT R(A3) LD ge N(ARAY) L7z D,
ARf = ARA*g = 0
&%, £ oC, N(ARA*'U=AR) C N(AR) £ 2 5. RN TH D50,
N(ARA*U~AR) = N(AR) (A.4)
DALY 5. 3 (A4) DESTHZEM % & g,
R(RA*(U™)*ARA*) = R(RA") (A.5)

L% LIHT, U =UTHEHPS (U)dUD LHED—2ThHD. Lid, HEHT
L0, VRUD 1-EDRFF LS v, K (A5) L V=R (3.26) 285, O

HTE 3.9 OEIRA

3 (3.21) & D, R(AR) C R(U) THhHAH 5, AR = UX k187 T1EFE XDMEET 5
3] . £ 7T,

(I-UU)AR=(I-UU")UX = (U =UU U)X =0

7%, X (3.27) PWILT 5. 3 (3.26) 2w, FKEIC L TR (3.28) %5EHIT 5 2 LA5C
5.0
%8 3.10 (HEIEA
(U E Yy
"CARA* = (D — I)RA* (A.6)
W, FRE 3.3 X (3.18) L U, BED CITx L TR DERL, MICEED DI LTEC
RO, Lo EERRAER (3.12), (3.13) &, EIVEAEAER (3.12),

BA=(D~I)RA* (A7)

3, BIZB L ClAER % 5.2 5.
T7o, ZOR(AT) 1K (3.12) 22 T, EVEHEFERRIETL L2V, Lo
(3.29), (3.30) 215%.
A (3.31) i, K (A6) X CIZOWTHEE, #h % (3.14) TARATHIEES L. O
%8 3.11 OFIRA
f e N(My + M) & 51U,

(Mif, f) + (Maf, £) = (M1 + Ma)f, f) = 0
Edh. XoT, Mif=Myf=0&720,
N(My + My) C N(My) NN (M)

&b WAL THEH05, K (3.39) PHILT 5. & (3.39) DEAMEM* BT, 5%
(3.40) 2% 5. O '
fHRE 3.12 ODELRA
g€ LEn (ML)t e BT,
(Mg,g) =0
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P T A, BIZM > 0 PERTNE, Mg=0L%b00, £5n(MLY: c N(M) &
%%, COESHHZERMEIRY, S [49] OHE 3.4 ZEE L, X (3.44) PILT 5. O
" #%E 3.13 DEIAR

K (345) £ 0, ERD f € R(R)I, fo € R(BA) & f1 e N(A) Lo T,

f=fo+ fi

L—RIAHTESD. R(RAY) CRR) L f, DRR)CEENL. $72, fi = f - foTh
505, LARR)ICETH,

R(R) € R(RA")HR(R) N N (4))

L5, FROBOTERRIEIHITH S, LT, R (3.46) PRI T 5. O
T8 3.14 OIRA
L = R(AR)FQR(AR)* & B <. HWLPIZ, £ D R(AR) &% 5. 3 (3.45) &b,
LOR(Q) &%5b. £oT,
£ D R(AR) + R(Q)

BT 5. =7, QR(AR) Cc R(Q) & b,
L C R(AR) + R(Q)

L2BH5, L=R(AR)+R(Q) L2 5. LT, (3.21) & 0, & (3.54) #r ¥ 5. O
T 4.1 OFIER
ERD feX, ge VITHLT,

(AW g B ary = (9, Af )y
LT B, Lo,

(MAMOMN g f) = (Ng,Af) = (A*Ng, f)

ERY, MAMWN = AN LR 2, JEMOTIIC M~ BT, AN = M-14*N &
5.0

5% 4.2 DELRA

S=MPeL {u} 2 X0OBLEREREEL T 5. {Su;} 13 Xon DIERESR
b, Lot

tr(A) e = D (MASu;, Su;) =Y (ST ASw, w;) = tr(STAS) = tr(A)
EB. O
R 4.3 ORI WMARET AV Y, T4 —F—T 4V F, FHEET 4 V5 O
W, R, JCER [50], [18], #HEE 3.2 12 % IEZHNTnA
—HET A VI IZDOWTERET B, Bgrr = Al, C = (A*A)TA’frbf, 3 (4.11), (4.12) %
W24 C L3P TH A, Hic, X (4.11), (4.12) BHIZ LTV T3, Bops BEW
FLY 5. 3 (4.11) ITEDPS A B HT UL,

(AB —I)AA* =0
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L, R(A) = R(AA*) LY,
ABA= A (A.8)

Lh. LoT BIEAD IR D, R (AS) LEMS BEAMFIUL,
(BA—I)BA=0
Ed. 10T, K (4.12) & R(A*) = R(A*A) & 1,
(BA—I)CAA* =0
L LoT BURK (4.12) &Y,
BAB =B (A.9)
VALY 5. o T, BIZAD 22k 5. $72, R (4.11), (4.12) & b,
(CAA*A—DNA* =0
&b, EREDND A4 20, WROKEE &), N(AA*A) = N(A) 22,
A(A'C*A*A~1)=0
b LoT, R (412) &9,
(AB)*AB — AB = (AA*C*A* — [)ACAA* = A(A*C*A*A — [)CAA* =0
L% b, T, ABWIESIFAERZ CTH L L 2ERL TV AE DD,
(AB)* = AB ' (A.10)
&%, BIZAD3-MITh 5. K (4.11) IZERS B 2T,
BA(BA)* = (BA)*
L%, I, BADESBEAR THL I LEERLTHIPDH,
(BA)* = BA (A.11)

L%, BIZADLHTEE, LoT, R(A8)-(ALL) &V, BEAD—EHET A VF T
5.

RIZ, TR T A VG DBFEOWTIERT 5. I [54] £V, Pan® R(A*) ~DIFEHE
TERRL TS, ST A VY Bppldd 21ERFE DL & b2, BYEAERER

BprA = P, (A.12)

BprQ = DA* (A.13)
DL LTEz6N5. 7,

CAA* = DA* (A.14)
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EERD. N(AAY) = N(A*) &30k [49) O 4.1 L0, EEICE 47 CITx LT, &
(A.14) ZEILEE D DOFFAEL, #ic, FEIZH5 272 D 2 LT, 5 (A.14) B S
B COHHET 5. £oT, K (A12), (A.13) BLUS: (A.12), (4.14) &, BppiCB L ClEME
2525,

i, N (413) LR (A12) EHTEMETH 22 & 2REFT L, 7 (A.12) DRIA
BB A*% MNTIUT, K (4.13) 1k B, 2,

A*(A*)T = P
AP4y = AATA=A

L0, X (413) OWLITHRS (4%)Hh iU, 5 (A12) 172 5. LoT, R (A12) &
(4.13) IXEfEIC R 5. O

ffE 5.1 & 5.2 OEIEA

O IHE 5.2 RFEHT 2. FHWHEE T AVSY Boprk BEBETS. 0k X,
AR(R) C R(Uapr) BEL U BR(Uapr) C R(R) BT 5. &oT, EEGZEEEL
UCBHERZER %, 20T, R(R) BLU R(Uipr) KEIRTAZ L2022, 20L)
CHRIBR ST S 202, RB X O U,pp i TERNC 722 5. (3.29) & 9,

(AB—T)ARA* =0 (A.15)
b, ZEME ERO L IHBRT 22 L0k 0T, R> 0 £ hhdrb, R(ARA*) = R(A)

25,3 (3.30) £V, Bixd a1EHZ DL iz,

B = DRA*U ppt
L ERTIENTES. K (A15) LY,
(BA~I)DRA*Uspr~'A= B(ABA — A) =0 (A.16)

L. SO, Uspp HWELEMEIEAZETH 205, R(A*UpprtA) = R(A*Uygpp~t) &
%%, £oT, R (A16) &V, (BA—I)DRA*Uspr' =0 &%), BAB= Bt 7 2. fto
T, BIZAD2HIT 5. '

FHHET AV CR=TLBITIREET 4 V5 12 20T (EH 6.1), = DIEHH S
EbLICHESL R T A b b, O

%8 5.3 OEIAA

MM~ER(M) ~NDN(MM~) IS -5 ERECH 5. Ho T, BED g3,

9=g1+92 g1 €R(M), go e N(MM™) (A.17)

E—RICHRCED. £F, g € NAM-) DL &, g € MN(A) L7553 & 5RT
AM=g =0 L5505, M~g € N(A) L% Y, MM~g € MN(A4) L% 5. o7, K
(A17) X1,
N(AM™) C MN(A) + N(MM") (A.18)
Eh. LIAHT, R(M) EN(MM~) ZEVKCETHS. Lid, MN(A) C R(M) #*
BILT B0, MN(A) L N(MM™) b EVZETHS. LoT, R (A18) i3,
N(AM™) C MN(A)+N(MM™)
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kb,
- RN T S g e MN(A) ETRIE, g = MS, Af = 0 2727 fOGET B,
N(M)CN(A) &V, A= BM%E#=¢ BFFETS. Lo,

AM=g=BMM~Mf=Af =0
BB, g€ N(AM™) £ %3, $EoT,
| MN(A) € N(AM™) (A.19)
Ehh. ETe, g e N(MM-) L FRiZ,
M(M~g) =0
Enb. Lob, N(M) C N(A) Thoob,
| A(M=g) =0
Y50, g e N(AM-) £ b, ko,
N(MM~) c N(AM™) - (A.20)
Yieh. R (A19), (A20) & D, |
N(AM™) D MN(A)+N(MM™)

DEALT A, O

fHRE 6.1 DELRA

R(A) PEAMIZEE 2 513, A 13, R(A%Y) 2B R(4A) ~OFRMEEZICR L. LoT,
R(A*) W EBE AR 5. O

#i%8 6.2 DELRA

A (24) LVANPTHS. O

78 6.3 DEILRR

fFEN(My+ M) &EF 5.

BB M >0, My>0,7v>0LBRoTWENRS, Mif=Mf=0%&%Y, XOBEH
BT 5.
N(M; + M) C N (M) NN (Mz)

WP TH L0, 3 (6.23) 2L T S, F7z, X (6.23) DEHEME L, R,
(6.24) 2% 5. O :

#i%E 6.4 OEIRA

R(ARY?) AT ZEMO L & #EH6.1,6.2 &£ 1,

R(ARY?) = R(ARA*) C R(AR) C R(ARY?)
&7, K (6.25) BT 5. R(AR) EAERSZEM 0 & 513, #iE34 LV,
N(RA*) = N(ARA*) = N(RY?4%)
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&%, L oTC, EROBERMEREE 2 T,
R(AR) C R(ARY?) c R(AR'?) = R(AR) = R(AR)

L b, 1EoTC, K (6.25) BRI T 5. O

#H8H 6.5 DEIAA |

TT, ADR(RA") D5 R(AR) ~OEHSNI R 5T L %RT. R (6.25) L b, &
KD &Hbb. 7z, f € R(RA*) NN(A) L $1UE, f = RA*gHD ARA*g = 0
L% gOFIET A, £ o, f = RY(RY24%g) = 0 &% 1), A BBEICR L. o7,
R(RA*C) = R(RA*) Tiz\WwEFhUE, R(ARA*C) = R(AR) £ 25 7%\w. Lo, #i5E
6.5 DI T 5. O

%8 6.6 (DELEA

0<7<1ET5. SERM+M)EBL. T, x5 SICEIBLTELL. ZOHIE
DB ET, My+ Ml S5 SNOVERIRIT 2 5. $72, My+y Mok, S5 R(M, +vMy)
~NOVERE L 5. el L,

N(Ml + ')’Mz) = N(Ml) ﬂN(Mg) - R(Ml + MQ)J_ =0

L%b. LoT, My + My, My + Y My ZIEEVERRE 20 5. Lo T, ZREOEAEILF
DEBCTHL. My + MyDEFEOTIREN LB L. A\ =0 LT, R(M; + My) 5
ZRICE DRV, EoT, M >0E%5. T/ &0 f e SISHLT,

(My+ M) f, ) > M|l £ (A.21)

ERB. My + yMyDEREDOTRE N EB . FBEDe > 01T LT, A + €& D/AZ N
EEEERFD/ VAL DEAFNRY NV HEETH. LoT,

dete > ((My+7Ms)g, ) = y((My + Ma)g, ¢) + (1 — 7)( Mg, ¢) ZvA1(A.22)

T2 (A21) LIEIERIC, D f e SITH LT,

(My+ M) F, f) > Al FI?

LBk,
(M1 + M) | > Aol f]] (A.23)
%5, gITORT & R(My + yMy) DSEF] g S5 LT, (My + YMs)fo = gu & 72 B f, 28
FET 5. gu137—3FIThH 205, R(A2) &Y fLIZSHI-I—FlE i 2 SiFx
DT ERTH B0, EREME LD, LT, fldd b FITNBEL, My + v Myl
RTHEPD, g=(My+ M) fE % b, LoT, R(My + yM,) \IBAZEM & 22 4.
TR, 0<y <1 ELTVEDRS, RORDIETT 5.

[(My + 9 M) ™M = 1/2 < 1/yds = [[(Ms + M3) 7Y /y

ZME XRLUTER D, My+ My, My +yMy, (My+ M), (M + v M)t % XDTEIS
TERSE2b DI, 2020, IDITFD XDOTh B2 SNEHNEL T, SICHE L7
SE D My+ My, My+ M, (My+ M)~ (My+y M) L BRI X, 2088% YOTLE
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RELIEBDIZHELY. HEE3 L), N(M + M)t =88R 5. LoT, R(M;+vM,)
&, My + Y MoDEFEEE SICHIR L7258t S L 5. 1Eo T, R(M; + yM,) \IEIER
TEEIZE S, (6.24) L0, R(My +yM,) & R(My + M) DEFEIEEL V. 2510,
ZHEHMTZERTH 205, K (6.37) PBILT 5. F7z, LEED 4 DOEREROERAF
VAR, RO DERBE SNHIRLZEE L& L. $oT, 7 (6.38) LT 5.

v > 1DOWEIT, R(My +vMy) HEHZERICZ2 ), K (6.37) AR H 2 & b, [FERIC
AFEATE . O

i 6.7 DEEAA

U=CC"+M,U(y)=CC*+yM EBL. FHE6.2,6.3 LD, R(C*UT) =R(C*) & 72
5. 6 6.1 DFER L FRRIC LT, (C*UTO)NE, R(C*) 6 R(C*) ~DFEHMERZICR 5
EDbDPL. LoT, HEE.TD PIE, P =c(CUC)IC UL o THZ b, FEDRIC
FET 5. Kz,

N(C*U(y)) = N(C*UT) (A.24)

2ARY. Y, M3 ICBVT, MBLU A %, FREN, CC* + yMB I C* L Bl
i, (CC* + YMIN(C*) = MN(C*) k22 505,

N(C'U()') = MN(C) + N(U(7))

&b, K (6.23) LD, N(UW) =NU) &% Y, F(A24) PRILT D, £oT, I- Pl
N(C*UI(7)) ~DHEAEAEZETH 215,

CU(' = CUMIP+(I - P)
= cofccru(y)tp
= CU(y)U(7)'P —yMU()'CC*(CC*)TP
= C'P —yMU(y)IUNCC*IP + v’ MU(y)IM(CC*)t P
= CIP —yM(CC*)'P + ¥*MU(y)'M(CC*)TP

&b R(C)BLUTRU) EHMEMTHL2D, O, (CCH, U, PIE, EFMERRIC:
5. &oT, A (6.38) &1, '

|DC*(CC* + yM)t — DCT P | = yDM(CC*)'P +~+*DMU () M(CC*)IP||

< IDIICC) MNP + MU

&, 5 (6.39) I T 5. O
178 6.8 DEIEA
6.3 L D, N(Upwr) = N(Uapp) &2 5. F7z, 6.3 L#E34 L1,

N(UPWF) - N(RA*)
b o T, HES3 LY,
N(Bpwro) = UpwrN(RA*) + N(UpwrUpwr') = QR(AR)* + N(Uapr)

k &z) —tit'(:\) N(BPWFO) Li70)'fLEb:'fKﬁL&l/‘ Ji ’JT, Y= 1 &'é‘i’uf, N(BPWFO) =
N(Bwro) £ 7%, $72, Bapro®HD RA* VL, R(RA*) 205 R(RA*) ~DIER =M
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REb LoT, K (6.9) &R (6.12) # BHAIE, N(Barro) = N(Bwro) £ 252 &
BB, fEoT, R (6.47) BT 5. O

#RRd 3.1 ODRERA

Pr-c% PEBEREY 5. Ry FEECHBRIEARTH 555, R, = RPPL BT,

Ex||Pz|* = tr(PRx P*) = tr(PRy(PRy)*) = tr(R,P*(R,P*)*) (A.25)

&b TTREBIN VWAL U2ETS. R(R) =R(Rx) &Y, PR, =0 & %2555, &
(A25) H50 &7 0, Ex||Pz|2 =0 &2 5.

W, K (A25) 50 &L, RyPF=0L%B. Ld, PHE (L)oo 7z L1~
DEFNERRL 2555, LY c N(R) =N(Rx) £ 729,

£L=T= (L 5 N(Rx)* = R(Bx)

&b, LoT, R (3.37) BSILT A, O
#hEE 3.3 DEIEA
Ry = RYPE BT, 3.1 OFHEL FARICLT,

Ex||Tz|* = tr(TRy(TR,)*)

&b, £oT, (i)o (i) PRT 5. T, N(T) BRI EMTH 205, (i) (i) d
HPTH 5. O

% 3.6 OIIEAR

X +YOMBEREL Ry E B XEYIRHETAT VY TVFEYE Exy TH
T. XOEEDOT fIZxT LT,

2(RXf>f)+2(RYf7f)

2Ex y[l(z, )I* + 1y, )]
Exy|(z +y, s
(BRx4vf )20

LY, N(Rxsy) D N(Rx) NN (Ry) L% 5. ZOESHZEMS & g,

Y

R(Rx.|_y) C R(Rx) + R(Ry)

L% b, £oT, K (3.40) L1 LY, A6 DRI T S, AE32 LD,
HOPIZ X + Y 28 ORANOBERTEMY, R(Rxy) Th b, F2T, XL YIMITX
TR Y OFEH 0 THIIL,

R(Rx+v) = R(Rx) + R(Ry) (A.26)

BT 5 &EwRedifl v,
XBLUY DG, T, BLUVy, LB, Ex(c—2,0T = 2,) = Rx —(2,0%7)
% Ry L B fANRBESZEME [f] THRGE, K (340) £V,
R(Rx)=R(RY) + [zd]

&% B, FRKIC R, = By(y ~ v ® U —0a) €8 X + YOMBERR Ryyvtd, X &V
DT 7354,

Rxiv = Rx + Ry + (%o + %) @ (Za + ¥a)
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b, LT, R (A26) 1,

R(RY%) + R(RY) + [za + va] = R(RY) + R(RYy) + [za] + [¥a]

Yieh, FoT 2, =0F 70y, =0 % 5iE, ERAWITL, 0 3.6 DEEIRILT 5.
I

#heE 4.1 LA

A (4.2) PWBOERELT/Z L, Xan?® X EFMHELZNEEZRO VAV P ZERICZ S
LN THD. Lo, HERT. MBEBICERE L XICAEAEE RO VA
WIERMET S, gEBEETIL, (f,9) BAEOERICL D, FIHT 28BIABEEIC %
5. ZOOWNRKIZFRMETH 205, HAHEBBIXTLT,

(£, 91 < 17 Nlgll” < 8711 £ g

L0, (f,9) & XOBEFRBNBEEIC 5. LT, (f,9) = (f,h) £%5 h € XHFFE
T5 ARBOERPS hidglcxt LT TRITIEZ 2w, Ko T, BERE M2
HWTh=MgTEIND. Lo7T, (f,9) =(f,Mg) &%5. f#0%6E (f,f) >0
Thhb. LoT, X XunPEREMTH A4 01, MIEEBCHRIEARICLRS. £
7z, X & Xan PPEZEBOBEE, (f,9) = (9, 1) & (f.9) = (9, f) PHILT 5. Lo,
M% (M+M*)/2 LEEEZLTDH, WROEEEDL 2. $EoT, X (4.2) ZHWATH
CHBERSE MATFETA. oL &, MIZIEEERZEICES. LoT, EEMT 2138
FEEDOLLLOBFAICEVTH, MP EEHCHREARL T2 L05TE 5. MV'H
CHBERZETH L9 D, (f,9) = (Mf,g) LA, Fiz, ZOONEFEHETH L5,
MEFMERZ % 5. O

fed 4.2 OEIAF

MO, FEEET A VT DOV TIEAT 5. #E 4.3 X1, B pp13d H1EH
F o, EVEREZESES

B prARAY = RAY (A.27)
BAPFQ, = CIARIA*I (A28)
DL LTEZbNS, K (46) LV, R = RM, Q' = QN& %25, #HE41 X0,
AY = MTTANER D, ThHDBRER (A.27), (A.28) ICHEA T I,
B ppARMM™A*N = RMM™A*N
B'prQN = C'ARMM™A*N
&y,
B, prARA* = RA*
A, Lo, = (4.26), (4.27) DALY 5.
—GET ANY BT ANE, T A—F =T 4 NVFIXFT LT, FRIGEATAZ L
PTE 5.
RIZ, B 7 A WV FICDOWTEERT 5. 7, POV TERD. S B LU N(4)
ERBEOEEIC LS VR E, (S =8+ kb, LoT, K (48) &1, 8 =M18LE
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kB, FREC, PlE M-ISHTH o 72 S OSEERRICE S, Lo T, Ml 4.1, 4.3, =
(4.6) £V, Bloppptdd 2/EH%E D' & 3010, HVIERAE RN

BhrppQN = D'PIM'A*N (A.30)
DL LTE 2 HN05. R (A.30) i, FOTLITAEDS N1 e 2R LB 2 5.
| Bhrpr@ = D'P{M ™ A* (A.31)

ko T, WTPEREAER (A.29), (A.30) & (A.29), (A.31) i, FfELHER 52 2.
F72, BED f e N(PLMTA) ITxFL T,

M™Af e N(P)) = M7'S}t
Y, AfeStETB. Lot
N(PIM™'A) C N(PLA)
LB, HHREMBICEERATE 2000,
N(P.M™'A) = N(PLA)

Eh. LoT,
C'PA* = D'PIM™ A"
bz T, 4.3 DT 4V ORI L FRkC LT, EVAEREARER (A.29), (A.31)
¥ (A.29), (4.25) i, Boppplt L CEEREL 5 L ERTIENTED.
BI812, 7 (A.20) LR (4.24) HTEMETSH B T L 2R Y. R(Py) = R(P)) THLPD,

P{Plzpl

Y. LoT, R(A29) DTRILICED S P2 UL, 3K (4.24) 1270 5. T, K (4.24)
DI, B S PlEMTIIE, R (A.20) 0% 5. 0T, 3 (4.24) B LT (A.29) i3
WEC 7 B, T I, E/ERIEAER (A.29), (4.25) & (4.24), (4.25) PEELRBEE5X 5
ZERBIRLTWA,

DLEOZESIT L0, B EREARRER (A.29), (A.30) & (4.24), (4.25) i, BprppitH
LTRMERR R 52 5 & L0580 5. $hbb, X, Y \C BT BEAHET 1V 513,
7, (4.24), (4.25) THX HND Boppplleb. O

#EE 4.3 DFLAA

RX(M) = I&:T% _J_lt (46) J: b, RX(M) — Rfoi)Z)ﬁ\rO, RxM = Itfé: V),
Ry =M™1t%5. LoT, Rx bEAMEREL LD, M =Ry LR 5.

Wi, Ry DSFHIWERHE T, M = Rx 2 TH 5% 51E, R (4.6) £V, Ry =1&% 5.
a

#nEA 4.4 DA

YOPRE S FEFMERE MTERELZ Xun o< T J EARMEHERT 5.

Rxan = RxM
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ERBPG,
((RX(M))_I', V) = (M(RXM)_I-, )= (MM‘IRX_1-7 D)= (Rx*l.’ )

Eh. LoT, AP LLEYNT ) EARBERELLABIGELNS. O

#iE 6.1 OFREAA

¥9, EHEET A NVFIZOWTIEERTA. RU), R(V) BEESTERICR o Thh
i S DICTEE 7 A VI DHEIET B, o T, R(AR), R(U) DR ZERIC 2 » T
VB EE R(V) PHESEEICE L L ERETLV. T, ARA* 2082400, K
(6.24) £ 1, |

RIARAY) + R(Q) C R(U)

Eb. LoT,
R(ARA*) c R(U) = R((U)?)

&b, LoT, FHiE6.1,6.2,63 L0,
R(ARA*UtARA*) = R(ARA*(U)Y?) = R(AR)

L, w65 L0, R(V) IXBEAERE 2 5.

BT A VE, BT 1 VT 20T, PSR T vy LERICGEHTE 5.
FOMDT 4 NVFIZONWTIE, WA THA. O

% 5.2 OFEEA

LR EBOBESZEME L, Wk £ EEREEOBMSEM LT 5. EEOFHBE
% PSR LT, Py = T — PowRii72 By (HEET 5. Lo, EBS5L LR
0, R52DWLT S, O

% 5.3 DELAR

MEPEEOEERMERZR LT 5. Loan?t XanlBWT, X TOEHE 5.1 D L, IHH
W B2 B 22D DUELGEME, LanS L EET, Rxanlhn 2 BLIETH
5. 3 (4.6), (4.8) &£ b,

RxanL*™ = RyMM ™ L = Ry L*

b, LoT, REIHPHILTA. O
% 5.4 OFERA
3, (5.12) DSILT B 720 DLE+TTRMS,

(Bpr — AL Upp =0

Ehh, LoT EHE2 IV R54PHLT A, O

% 5.5 OEIEA

P% R(R) + N(A) ~DOEHFERRLT L. A = APE+ S, EFE53 XD, R54
EEBICLT, RE5 DT A LA A, O
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