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§ 1.1 AMEDOE=R

AR, N THIRERHEIM S ORIV, MR T — X O THIZAREICT 23 £ X
FRFEPRREINTVS. Z2OHTHEBEMBESC X = Vi#ilcE L= 2 -1
3w FU—27DO—2r LTHEHINTWS DN, EREKREE %> b7 —2 (Radial Basis
Function Network: RBFN) [1] T&® %. RBFN &, &#ICERMED A7 — 2 Z2H/i5Es
LZHEL LTHHRESINZDDT, 3EHMEEZR O =2 -1y VNI =7 Thb. ZTOHG
WZBWT, RBENZZE —t 7 b v v e ARRIEEDIFERE DL UM AIEETH 5 &
WO KRR RO,

RBFN O KOREDO—o1%, HEBEME LTH Y RAEBERALTWEHTHE. Z
kD, BEM =2 -3y V=2 2L Toa—u > Z & ORIFTINRFE HA]
REr 72D, PEROBMXRE T ILDOEPRMEICE W TENZREEZ/RT. RBEN 1364 725
BBV TZEOFERAENREINTWS. HlZiX, IEEZEKOREZ W TN
FARANERELE T 2H5E [@) %, RO, S RKE L ESOERAME T 2
DY =)L Bl LTHEHEATYS. 206 0ISHAIE, RBEN 3IEREREE OaBIE
Y LUTCIHERICHBNRY — L THEZ e EZRLTWVA.

L LAEDS, RBENIZIEWL O OENFET 5. 2D —00%, RADIERRE L
T ABRICREE RS = 2 —a YD ERNE T2 HRVWE WS ETH . FicE
COMER=2—a Y2 E0RE, FE 0 ANEEL, XHIEYEDY R 7K
TEHEZEDHILENTWS.

IS DMEZERT 272D, WEEFNLEHANCE DS W > F I 2[R %
W U 7= B S ERR KBS v b 7 —2 (Competitive RBFN: CRBFN) [2] BM2R X1 T
W3, CRBFN X, —2—uYVIZHEZREZIEL e THEHIDER=2—0 YDA
BRI, FEANME= 22— Y2 HARCHRST 2 Z e A[gETH 5. ZOREICED,
ETVDOEEL FEMROM EpFEBE IS, —5T, CRBEN IZEERBUE #7218
T 2EER B Z COWRWED, =2 —a YOBAFREL TWAEEICIE 0 BEEor
DRI 2 2 WS RS D .

I %EIF T, CRBFN ICEKBEE - EH T 282N L 72, E# - S Sai 2 KRR
+ v b7 —2 (Reproductive CRBFN: RC-RBFN) [3] 2R XN TW5. RC-RBFN i3#7
LW — ZRARPUS ST 5 7o DI B B BUOR BIANICER L, X oI8HaxiEAL
TAREREEEBZHRT 2 22T, EFLOFBM R E2 M EXETWS,. O
Wk b, HEBEEOEEIER T MH Lo oBoa O RER EXGFEI ATV S.



§ 1.2 AHAEDE

B E DO ERFIETH 2HAND D FHPLH N LY, by, 2L by
WZ\W 23 TH Y RBE 2 B RREEE Y L7z RBFN Z W22 B FEIIFE T2 D0,
% L OWFEERTH 7 ABEBOBPBZ TH o= DBV THo720 T2 hREL 2o
TW3., ZOMBEIZEFEEEREIREZVRIZEELZELD, ELUBEAOELEL N
WEL72D T 20[REMEND 5.

ZOREREHYE L TEREOIFEREEE BT 212H 72> T, FINSELUTRE RS
I ZEBOBEIIRET 3 Z e NIERICHEETH 3 2 e pnBIFoN S, ZOMBEICHLT %
72912, RC-RBFN 2R 3, HEBBOBN LB L HEI1IC X 3 IEREEEB O
REfAaBbE 2 22T, ETNVORMERLCHRMLZ KIgICH EX8 2 HANEE XN
7z. RC-RBFN I3HEER D Z 7 — X LRI IS U TEINICTARE T = 5 51T, 1ERD[E
EXIN-REREBEBOBEFHE L L FIRICHRTEWEIGE 2D, FIICESHER T — X
BRI ORI B W TENMREZ BT 2 Z e I hTWvw 3.

L2 L, RC-RBFN OHEEHIIIBIEINTVWE D DDEBFICT AT LTEEINATY
ZHEHNT7 N, £z, RC-RBFN 2 OHEETH % CRBFN 13 HIIEEE DO ot o385
B, SHEESIERERICEART 2, Wb [JOTolW ] OFELRZIFR TV
EWVWHHERIZ TWE., ZOMEXRICERITT — X EWMO>GEICHEETH D, ;HEE
FIDIEFICREL R B 2T, HENRKHANTEEZR TS5 Z e BREEICR 2 0THE
Wb 5.

CDXO5RBERERE X, KD RC-RBFN 22 L s, TOTOBWSERT %
FATEAEMOEREBRIRT 2720022 FIEOREEHNE §5. KL TIEFRIC, RC-
RBFN OFtHEARDEERK & o TWBERILT — XIZB 3 ZEES W ICTEH L,
CDO7NTYXLERET 3 THRAPOBEDESWEE 2 RET 2 HEEHEFT 5.
X5, FEREHOLRERETZIEDTELR—IF LT I 7 XIZOVTHAHHEL,
RC-RBFN OEADEIHHT 2 Z £ THEEH ORI EH 5.

T/, 07T LADOBFIC Python 2 WS Z TEEREES 1 75V 8, T—X0H
BFEHRICE LY — P R=T 4 A4 75V 2WZA 5 L5127 FHZ, NumPy, Numba,
SciPy ¥ D74 77 VIFHEBMIICBNTERR 4 720 Th b, WFHLILBERZ TR
(Just In Time: JIT) 2 > %A W &k 2 Eid(l, SERBEHEEZEHLTWS. ZLTH
EEBTIE, N TERELPELRN T LT XLADRYF—ZICHVWLNEZR Y F v —
7 BEE BB U CEEL, B PloMRERT.

X5z, BHFOAEND D FEHAN R LFAEC BT 2 0 v ABEBUz B3R Lk
RBFN OFEH|ZHENL=05, 5H%DOEE YL L TRC-RBFN 220D A7 AIHARTL
CEIBET S, Tz, wbEEICB T A MIEREECYE LI BT 2 B D IR A
DA DIRRT 2. ZHUTX D, RC-RBFN BEKRDEEHEE T LVORAZRARL, 2
BRI ERE R M L X8 2 [REME R RS, RIZRICE ONEERERICOVWTOEE
TW», SHBOBFEICOWTHENT 3.



§ 1.3 AN DEE
AREHSNIRD L DI I 5.

F1E AFFEOYELHIICOWTHHA L., BETCIRBEECEMFERLE LTHVWSNS
RBFN 2 2 HE X7 RC-RBFN IZ2OWTiRR7~. BT RC-RBFN O3l
AR EORREICOWTIAR, AIFEOER IOV TIANRT.

B 28 BRI LU A E R B ECBIRCE SR INICHIRR T 2 ke LT, MEEFRZEH
ZiEA L7z CRBFN IZOWTIR 3. T2, Bz B E0E B3 % $58E & i
%272 CRBFN T3 % RC-RBFN IZDOWTE & o 3.

$ 38 BEOHMAE TROMEZRL, ZOH TS RBFN 2 L 2 FHRIC DWW THE
LLSHM S 5. 72, RC-RBFN OZBHFOFE S R 7 LTlAA L 2 & ORI
DWVTHMTT 5.

F4EF BHEREOREF R EOIREICN T 2 7 Ta—F ke bR,

EBHE HBEOFEMEZRIT, FA4BTHENLFIET, IP 7Y N7 —FEH O LR EIT
W, VAT LDFHIiEITS.

FOE KiXICBII2HIEEITONEEZZ LD DD, KR TEHRTERI L LS5RDOE
BIZOWTIER S,
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§ 2.1 HRSHREEE#RYET—Y
SF T A8 ARER

Za2a—I 3y b7 —=PZEKRELPIT, BFTHb=a—ny, ZUALEHEETEY
F7RA, ZLUTHERANC X DRSNS, &b T, TEICH - bR L - IEHRLHE
X, YFFRARBOTITOATWS e ENS. BRICEELDDDNEZ N30, Kif
g E e RGBSR L, MR =2 —u v oRkHEE, RIREITME
FEORMEDOZEIC I DAL 3D T 5. v F RO\ EIRT 3 HERE, hs
DEREEAZDD > TWRITIIR SRV, X512, BERTHEINCHE L #IERE
K+ (Nerve Growth Factor: NGF) 13> F 7 AEROM/N BB W THEELHEE T 3
TXWEDYFFRICEBRMENS. Fj =2 —arOB/MEBICEIT S > F T RFIERFE
KEEER ¢ 2 L, TAMMERT 2 =2 —n > OMIaICE T 2> F S RABFEKIEEE § &
T3, Fh, Fioa—vr A OANEEiI(i=1,.,N) T 5.

Z T, BAHEESPHEOREZEEL 2MEORME(L, M/NEETOHREEE
BL7z>F T ARBEFMEDORE X ORFZLIELI RO RS b T 5.

% = a;w; + gjw; + [ (2.1)

ZCIT, wy>0TH5b. £, g; 3B EEXNS NGF DS 5, ZDmEBUIH
BLTWEE j=2—0 DY FFABAFTELZIRERTDHD, [ I ENGF & BRERF KT
TEROLETHS. o IZNNHEAINERTH 3. NEHAEINERIEKO A4 % R 3 Hebb
A 1) 2T 5. NIEREINE o, 1%

N
Qaj = Z n (%) & (i) (2.2)
=1
TERINDS. 72, NGF DR g; ZROFGERIHES.

da;
% =€ (G — g]) — (9jwj + Zehwh>

h#j
=€ (G—g;)— > 0wy (2.3)
h



G I/ NEBAND NGF Ot EETH D, HEORHEIC I DIRES NI ERTH 5. ¢,
O, X IEDETH 5. NGF OmOREZALD >+ 20 HEN:, IHFickss, 2o
FIRAMEREDOREXWHFET 2. £z, HEANET LIS FTRANAFLIES NGF O
BORMZLICH L, NGF OGEE DKL EHATE 2 L TG 2 ERE AT,
> 7 AR ORI T KA ICHRIF T 2728, ¥ F FAMEE ORI L,
NCGF 0 2OREZLIZEHRTE 25D T3, 22T, Fj-a—mryeFEh—a—aYv
DRI NGF ZIHE T2 Z LISk 2HA DR v, ZBAT 2 L IO F 7 AR EMHS;
BEX»EINS.

dw; 1
d_t] (G—i—aj—e—jgehwh)wj—l—fj

== (G + a5 — Z ’thwh> W + fj (24)
h

T, BaRE oy, e

= =36 () 6 () 2.5)

TERTS.
D728, NGF OEWED—E (G =0) THELEDRWEE (f=0)2EX%. 20
L&, I RAEEEAERE

dw.
% = (aj — nyjhwh> w; (2.6)
h
LRIND.
BEEEFRFBAZEALK RBFN

ZIT, YFTABRRKMAE n(x;) EAS 2 TR TREE LVHS, > F 7 AETFRAMHE
¢ (x) PEIRREEBERTH 2 L ART LT, YF S ABEME w; ITRHEEITVERDS
RBFN r FfICE F LW ) & BEREEE O AR A e B S8 5 Z e v d i s.
AL ClE, @) Ko >FF AN AE 2 EEEFNEEAET5. ZOXSRET
AT Lotka-Volttera Bk & MEIN, BFRERICD 2 £V OEKREOLE * KT8
HMEFLO—ETH 5.

iz, ZO@EEEFRFEH% RBEN ISEH S %. RBFN TIEARA O IEREEIE % 32
TE5DIHOPCDRER= 2 —a VP AATHD, MER=—a2—m Y E2REE T 5.
Z 2T, MEEFRERAN X » GEWCAELRITER =2 — v Y ZHIFR T 2858 % i 2
72RBFN ¥ L CTCRBFN 235 %. CRBFN T3> F 7 AFEAMEBEMICHAZAEL S8, %
B ER =2 —0 Y DAPHRIZEZERD, ZEHOMBILZRZ Z N TEZ 5. RBEN
BT 2EERAEEREE Y LT RIS Y ZBBDPHWSNE Z e E L, AFETDH
v ABBERNS. 2ok x BIFEEREKE (x) &



PRPREEIC 6 + HEEEY ERIFER

© T g 100
X 2.2: W5 DfER

) (27)

TEHSNG. TRTVIOEELZRST. FX—Zm;, T 3zhehj&HOBEE
JERAB O FIMIE & TEEE T EATAITH D, m = [my,my, ... my], ¥ = [, 5, ..., Xy]
TH5.

RBFN (2 & % BA#GE UE 3R A BT

B(w) =5 3" in(x) = s )’ 28)

ERAOXEZILICEDERINDS. ZIZT, w=[w,wy,...,wy] THD,

s (x;) = ijfj (x:) (2.9)

TH5. (9 ROADIWNMIIMHE L TWB TR TOYF FRFHEKRD > F 7 R
FKHFEE (x) &, YFTREARME w; £ OEOBTH 2 DT, s(x;) TR EEYHE
Mg 725,

2% D, RBFN B ZEEICI D ERLRTNERSRVWDIE, Fj—a—m DT+ 7R
OB w;, TRX—Zm; BOPINTRA=EE,; TH5. FE7LIV XLHREFER
EEEHATSsZET

N

OE (w)

%%__Aa% —A§¥MM—sw»w@m) (2.10)
d:lrtlj B _Aagn(f:) =A ; {n(xi) = 5 (%)} w;é; (x:) (X%;nj) (2.11)
% - _Aagé‘:) =A 7,21 {n (%) = s (xi) } w;&; (%) (Xz‘;—;n]) (2.12)

PEONS. AFFEEETHY, EYRIEDOERTH L. DK E EFREEHNC
€5 RBFN % CRBFN Y LR, KD, P22 F S AFEEREOH SO TFERT. ¥



HIRRETIE =0 B o - REREEDY CRBEN IS X o THEEBITONE 2 THENEL, #

1%
B TRIZE =2 P L TWa 2 edbns.

§ 2.2 —ZFINT U2

21 HiTIEY F FRAAEEAERD XS BRI =2 —F vy T —=212DW0W TNz,
AREITIE, D2ER S R T LRI GEM 27 $IHEWCICRRE 28 E ST 2 Z e
AJREICR A R — I F LT b T 7 RIZOWVWTIER 3,

3, Mo AERCB 2 UHHEREIIN T 2RO —BM 2 RS 2% THE ) >y
W EEIZOWTEHIHT 5.

VTS

ft,z) %, BAXMEQ = (t,2) ||t —to] S a,|v — 29| SbTERINFE L
T5. HBEIEBLDBDY, QOWND 2/ (t,z), (t,y) ITBWT,

CRBEE, fIXV Ty VEEET-T.

DOV Ty VEENHEIND , FRZNOUIAMEREIC LT —ERENTELEL,
Z DFROWIEIXHWHLN T AIEO L. bbb, BB FEESIESL T T, AR
FREEIAN T I EETE 2. ZAUI CRBFN KB EIZ 2, BB ICAT LY F 7R
EAMERZERRETOIREETZ IR TERVWE WS I THS.

ZITZaklZZ DY) T o VRS L WIEZIHOINWT, MO—EBEMEEZH2 Z 21
£b, BRFEBANT= 2=y b7 =729 ERUCIORT 2 Z e 2R L7z 9] [m0]. Z
DEIBEERVERER—IF LT VI IZREMER., ZORXR—IFNVT b7 7 XD
% CRBFN IZEAH T 3 Z & T, ICRKHO FREZIEETZ 5 K51 L. 22T, K
At CTHEEREANPR T 2 X5 IBIEESNS F RS EREEH T 3.

WE, EEBBV (w) LT

1 N
Viw) =53 ) — s (x)F? (214)
i=1
ZERT S, IEEBRV (w) 13> F T RRFEKEE ) (x;) & RIEDE IR s (x;) D

ERRITIEETH L. > F TABRFEKEE n(x) DREICEKFELRVWERET 5, 20D
S (e

== 3 | b e - 3306 e |



M M 2
== w (%‘ - Z%‘hwh) <0 (2.15)
j=1 h=1

L7857, IEERBV (w) D Lyapunov B L 725 Z e b2 5. 25612, V(w) >0
ThHh YW < 0THZ L2, ZOVRTLZMELETHI L VS 2L bbhd
22T, HAw; ORHEMD %

duw;

_ Vw)* oV (w)
dt __AZM (8V(w)>2 ow;

j:]- 8’[11]'

(2.16)

rB Y, V(w) ORI

E:{ aw](m&}==—AVfWYSO (2.17)

Y5, L, cld0<c<1%iE. V(w) 3R b ICERRD L, EHs
WO REL 125 bbb, ZDL EDOIHKRME ¢t 13,

t—/ dt = /)M) ?ﬁ

A(l — c)
V(Wo)lic
~ A(l-¢)

THEz oh, ARKENTIORT 2 2225005, V (wo) I$EADYHMEEZ FHWTEHEL
7z Lyapunov BIEL V (w) OWIHET, V (W) I FERTOV (w) DIETH 5. V (we) =0
DG, OR) ROFESHMIILT 5. £ THEERAZ,

(2.18)

t* (1 —c¢)
A= W (2.19)

L3R LINHFFEZIEETE 2. ZOX—IF LT b7 7 ROE% CRBEN IZBIT 3
HADFEIHHAT 2 2 2T, #HIRREBIZBWTERERBOEAZWGETHIEROEN
HIE D B ELS AR 2R T IHE e DA[gEL 2 5.

F7z2, ZakiCX 2R —IF N7 77X %HIZ, BRICK>TIREIN X —IF 1T
Lo o7& 2] BIFET B, AW TIX CRBFN OIRRE TH 2 BRFEDOMILESEICL, HF
WCEBE—IFAT F 57 22 FVWTREMBROEADEEZ1TS.

3, LF LOVERKIt* TIORT % > F 7 A EREDORRZ L% Lyapunov BA%0% F W
THET 3. #27T, Lyapunov BIDOK R ZL %

dV(w)  V(wo)RV(w)7

= — 2.20
dt Rt~ ( )




)

X23: X—IFILT7 V7 T7RIZTL X[24: Z—IFNLVT7FZ77&HD

£ 21: R—3IF)V7 b 77 ZEHETROBUELLE
HA wq Wo ws N ws We wy wg Wy
AT | 2.88 5.65 5.19 2.95 5.92 5.35 2.67 8.11 2.03
A% | 2.91 5.65 5.18 2.98 5.93 5.35 2.69 8.12 2.01

TEHETS. TIT, riZl TRAWVEROHRTHY, R="1TH3. Z0k5%
ERMNATREIZ/IZ o 72 DX, Lyapunov B EH X, LEF UWH 2B KR EE B
BLTRLEDELZ L THEHBHATEZRNDGEREEZ TWENLTHS. ¥ F S An¥
PRI

dw; M
d_t] =A (ozj - Z%‘hwh> w; (2.21)
h=1
ETBHIENTEXS. ZDL X, Lyapunov BAEDRFEIZLIX
4V (w) il il i
dt =-A Z wj <Oéj — Z 'yjhwh> (222)
j=1 h=1
¥7%%. 22T, A (e R () X HIRET 5 & HARET,
R 1
A= L QV(““éﬁy(W) (2.23)
M M
> i1 W) (Oéj — D =1 %’hwh>

CEHINS. DEDOZ 58 E LW ¢ THEHFEANDER S % > F 7 R85
Xz
M 1
duy (2= ) v v ()" (w)? 2.2)
dt 2 Rt '
S w (%’ -l %’hwh)
TERTBAILNTE S,
P3, MPEBIZX—IFIL7 b T 7 XEHFTRDOEA w OFEEEY, REDIZEED
BUHEIC X 2 el % R




§ 2.3 HEEBHOER

21 i CIHER=2—m Y ERHIRT 2 FEERERLTER. ZUIHLT, =2—91
2w bV — 7 CTOBBOALUSDE RO = 2 —a UHBFE LR WIEER, BEoLLZ T35
B AREE 8B, £ 2T, Mkl ER= 2 —u v Z2BMT 2 FEPREINT
W3 [, 252, ZOXIRFETIIHEL LR LEWVEOREBERLIKETH 2 Z
ERTRTE L. F7z, HEMEELEINCELT 2IRETIIHIRT 2 FiELBINT 2 FE
PHHAGOLETEERITOLR I LSV, HREFENZFNICE o TRWFRER, 2727
DFFHAEDOELZIT TR, BREEBEBROBPIRE T2 L TEE LWERIES
N3RS 0.

Z ZTH  LVWEIRRKE BT 2 FiEH 5. 2 OFEIIDBELEIFRIKREEE %)
RINTEBMTZ2IeNTES. 2L T, LIRS N CRBFN X ZOFEZHAGDLYE
Joma—I0 %y b —IWRC-RBFN TH 5. ZDRC-RBFN X, BRIEDOE(LICHEEGT
BRHENEHAT-DDER-oTWVWS.

FT, NI R =X EREEBEBOENZ1TS. Z 2 TlE, CRBFN 0¥+ 7 AfEE
R & PR T oL, EERENFEK TRIC 2 FARHEREE p(w,m, X) ZEHT 5.
F T ARGEME w; &

y; = w; (2.25)
CEBERT L. g, OEBBIMEROFEHTHS. Zorx, (z3)
dy; O =i 2
o (7 - ; 7%) Yj (2.26)

v 2%, (2m) ISR S
(2.27)

il 3 led, Ry

/ oy 7 10
CM%@:—EZ/ (;—Xf%>%@j (2.28)
j=1v@ h=1

BEZDBIEWTES. Ly =(y1,y2, ., yu] THD, 7T X =& IZ PR b L
EHDBATHORE {m;, X} THD. ZLT o THRE {¢1, ¢, ., ou} ZRT. By, D
RFRIZ(IER T o 2 L U (y, ¢;) D5,

dy; _ Uy, 9) (2.29)

dt 8yj
THLZEHTE, @D RPSLET YT v AU (y,0) &

U _ [ o Vis 2
(W,0) = => = — D “rwjuw, — 2w (2.30)

10



CEXETIENTES. ZORE,

E(wﬂw._4U(wﬂw4—%§:n2@q) (2.31)

THBZEPRENE. 172U, x;=[x1,79,....,o8] THB. KoT, BFE2FTHARK
E(w,0) DR/MEIZRT > ¥ L U (w, ¢) DEIMLE EliTH 2 Z L 50 » 3

WE, (228) UKD v 1FRT VT v LU (w,¢) DFAME RAMICEHR SN S, Z Dk
B, O 72UBNMRIIORT 2, Z2ZhofkNnp e TERLIKRDL. 22T, MME
POHMHEE270DFEL LT, vy OFHAIZ

y; (t+ At) = y; (t) — aUé 0t + /QAtn; (t (2.32)

@i5K/4f%%%b%ﬁﬁ&bt%$ﬁﬁf%zé EREZBNS. 7212, n;(t)
WML RFERZBTH D, FH0, 581 DIEHSTH N (0,1) IZES. Q IXMEEDIEDEL
ThH?d. TOLE, FEHKRTHEICCRBEN O F FAFEEMEL PR 7 bL, EHEFEE
D72 3 [FIRHER B pg (w, @) 1

P (W, ) = Zg ' exp{—BU (w,¢)} (2.33)
TR ZEMNTED. ZITH=FTHb. Zs 3B THY

ZgzL/qﬁ@ﬂ?{—ﬁV (W, )} dwdgo (2.34)

TERINS. £/, @3 RNERT VvV (w) & BHE2 FREBBE (w) DRERR
X (E=3m) &b

per (W) = Z;e:cp {~FE(w)} (2.35)
CEEEITILNTES. ZIT, f = 1%5 F72, Zp 3OEEBTH 5.
MUEDXSIZLT, RNFA— &#%9%%*W%ﬁbgﬁf%tptkib Ezoh

7DD & CTRIE2 FREBME (W) ZER/NE T 2RI X —XDEPHRETES %
KT, 22T, #EMES(x) %

= wiN (my, 5y) (2.36)

THEZ5Ztr$%. N(m X)) dHIMiE m, 2EEETEITH Y OIERZEEREKZ R
5. ZOHEMEE 2 D OEIFRIKBEKIZ T e HW TGN T2 2E R 5. bw%m,ﬁ
PIL &5 & LT 2IEREREE ) (x) DBEMEX I L, BB XN 2 BIFER KRB +57
FEL TR\, B2 FEREREZ 01T 52 Z@%#TTKT%%.L#L,Z
DERILEBEILD R T X — & m HIE S Sl &= TR %% R KL

pMM

f P () (2.37)

pp (mlw, %) =

11



Training Process with Weight

R EEY 0

Weight
By

=

X 26: XR—IFALT NI 7XHDY

WFEHRT AN TE, EZD LTk 5.

COFERDM S, HBENRTXA—XEHOBREBEBIEZ SN0 D & THRE 2 F
AR R/NE T 5D, 8T X =R m BT EHE py (m|w, X)) BRAKE T
EICEDIUI LTV Z e b2 b, £z,  LEICIFEZ S OBRREEEE: —2BMT %
e TEDZRD, LFEHEHRpy (m|w, D) WAL T35 X - mABEBTZZL
i d BIE 2 FAREBBME /NS TELZ 2 bbh 5.

—fiz, X () IV T X =R 2B LK % LMz e Shbh, BFE 2 FiiE
BBOMEZ 0ICT2 IR TERNIEND S, 72013, EBL L5 & LTWwBIERER
Bon(x) DB L, BEr IN2HFREBAHED FIFEL TRV 212X, 2
FHABBOMEE 01232 2 HIKDARRJEETH 5.

Y ZAT, MBRALEZRPKADAMEES R EDPFELLZVWDDE T IR, TXRXTD
ANRZ b x; T CHIREEBAREERL, >F T ARBERED w; = n(x) DT
X =R, 50 THDILEIL, RNIAXA—Zm;Dx; L2232 THEENZ0 . TE 3580
5. bbAA, ZLOMETIEIXRNTOASNIRY MLIZOWTERILEREE: HE LR
TH, ZOXIRZeMAETHI DD EbN 3.

ZT, B2 FEEBBOMEDSD B Fe >0 X H KRERMEICIRL, ZEBIEHL 72
CHWrEN D e =i, FilcpEREREEEKEEMT 5. ZOFETIE, LIZEEH
LU 7-HEREEEEEFIH L TW3 720, EEPIPR LR T & 0T 2 BIR R KRR
D—MOE (¥ F FAEERE w;, T X=X X;) DPHTIBI XN 2 BIREEREED
HONRT XA —RIZG|EHBPNT WD, ZD10D, RIICHRD B2 Tl 2R /N L
FTAHENRTIA—Z mICEIRERBZEML TV 22N TEX3. B»D, REOEAICIE
FTRTDANIRY bl x; BT X —Zm; & T ENFREREBEERT 2 N TE 3.
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K E 0 F;

§ 3.1 MHRKERLBEREZOFEICOWVWT

FALE, BB AWM T TR BEFICB VT HIREE S Vs h, NTHIGER D
a7 U TEERKEZREZLTVS. BT D 2 AL FEEDHIREREEE
EHX B L -DICHEARPED SNTELDBHTHIN, [F—X0BER] LW\ ks
Y7 — RENT - BETEOHIERMS D vy F L, BETIHEVEKRTOANTHEEE LT
DFEVHIZE EESLTIELEVT — XD EHRE LTRELTWS.

ZDHTH RBEN I3 E O EH CIHEHIN 2 FED—2TH D, RIS
H, 77AX) I REDOMETENTHELZRT. RBEN IZANZERNDO T — X KA >
MZEDW TR R ZER L, IR RBERZIRINCE TN TE 5 R TFH
BHTH 5. X512, RBEN G HNDH b #E e Bz LFEEOM A CTIEHAREETH D, #i
FHTIFHEPEIFOME I, BETIEYZ 722 ) U 7R IcH IS, RETIX
B O E . LT, RBFN Z & 08 ORI MEREB L O RBFN ZiEH L
7B DY — DN THRAR B,

#Emdp O FE

i DI EE OPF THRICEARNZBMETH 2. ZEMH O FEHIHONL T D
ED TN EE T — X BRI 27200 I35 v, #2327 —RICBWTANT—
2 (FiE) » zucins 2EfEOH 1 e ofFREET LT 2 TR cnids 2k
MTE 5.

SPERIEIC BT 2 HEESIEH 2 AN (BB T 2 XA MR ) ISR LT, 20T ~L (Hf
WES>TWAYIERSL N OB 73 )) 2 FHIL, 7ET2Z2THE. 52N
72528 7 — 2D S 0 ITRRE BRI RE T H AU, DB EoESHTFIERIC X - T,
SRR E D ARELEEICEI CePARETHh I e EZIOLNS. LiL, &3 LHERNR
B Z G ZEDARET H 2 DI TIE R L, IFREORFRIC I O EE T — 2 20T
LREMESET 5.

ZZT, IEREORFIRESIK HEL LT, VPR IRIT R -T2 —TFL %Y
N —ZDHERANEZ bND. EBRIC=a2a—F 1%y VI —27D—DTH3 RBFN & fHun
TG TR E 5 A RIT o 129D D 5 [19]). F7z, HEin OHMERY & SR
BHTAN =V IO DL, FE LIV R—- IR X —< > &k o> TEEZTHO T
HZ1T S %88 5 [20).
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KizolFfEIc B VT, 25 AN (HE, KRYT—%, Lo —flHRY) 1TNLT,
HEHEDO ) (KU, PR, PR ok s73)) 2FHlT2s2 e 2HEE LT
RIS, BOEREF LV EERT 2 BR L L COOLLHEE LI ICHE Y, FiE
D=a—u Y BEeViRdRETELIREZSHRBERND S, ZOHTHHIEDLEFIXIER
2SS DONZ L, EFEEEE LM TEZ WS Z2IERERX Yy NIRZEE
Ao,

EENCEEERERE LTAHY AR LA RBENIZL D, a3a=748%4 71
FAERB ORI T ZIT - 7R ERDFEET 5 [21). £/, RBEFN ZHW2 Z 22D,
UL FEBEO=2—-F 2y P I D DHREOKEZ DR IFRERGETHD, MiED
R X D EENROETHEN TV I WO MEDH S 2. LarL, HvREHE
BRA L= RBFN 08582 LT, BHERISEDIPUIIEE T 2 3B 5 L CiE @
UThHhzeVWHiEHD D2 23], IWEPHRVREHEZ R OGS IR TN EEF IR S Z
YHREBLTCoa— Ity NI — PV RMERTINEND S.

HEz LFER

HEfz LFE TR ED T — R 2 MHh LS5 DEAICHEISWTLTW2 7 — XA+ %55
5. DI (IER T XD W) IRETORETIE, HEiRLFETEZIOI V-
VIZDHONEE Y, ERRAI D, Bl LEEORE, aEEfTO
B TEIDRENZNDIN— THFOREKREHLNICT A2 I EIETERVWRTHD. 20
7=, PR AR U TADERE D 208N D 5. NOHTIIHIKTER
WRKEDT =R 7N —F I L TODEMIEEHEITS e T, BENRI I RAX—
DHEASLEE R T —XDRERAIBEILTEI N TE 3.

g LB BMRN TR LT, 79 RX—0h2 LMoo, Bty 7
REDPETFOND., ZOHTHZ 7 RAX=0HDGE, BT —2»56ZDRIZHZED
DAEHEET S e TERIND Z B2, 2R, BEST Y 20 OEEREK

K\ %\ 1 1 T 1
D <X| {ag, my, Ek}k:l) = ;akmexp (—5 (x —my) X (x— mk)> (3.1)

F—RIHTEIDBILTIIRARY Y IPERTES. 22T, {a),, ZRAZE
LEZRT Y ap = 1227, {my)e BB 2 I AROEHELRL, (T, 3%
I 2R DEIHNEATINE R T, T — & (2.)], NDOHTIID IR EORBIE D&
/Mt

n

min 3" ~1og (p (il {ag mi B ) ) (3.2
(akvmkvzk)le i=1

THEATREL 12 5.

FHEMH O FH
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AT D D B, Blfid DR e Al LEE oI E T AE e LTA L 5t
ENTWETEHTHS. ZOFEFHEE, 72ty bo—FIcZE 7~ (EFEZ L)
MEZ 5N, B DT —XIZZHEE T RUPELNTORVWE WS IRHZRHEE LTW5.
ZDEIBIRIT, FAANEF—R L SNAURE LT —XOMAZIER L THRIRES Tl
EFAEHRTZ AN T 3.

AR D D FEHORHEE, IRV R LT —XEEMEAT 2 2 TF — X 2ROMEE
DHEMRL, ZhZ2PE 7o R EITRICDH . TN ET—XDAT WS
B, T—=RDY Y TNVEPDIRNGERTHRR-> TV 2 5EICET LVOMEDRE XN
L5ZenH5bH. LrL, INUVRBRLT—XREEHTSZET, 7—202KErHELS
LD, R LTEFLVOMWREZ A EX B2 2 AREL 125, ZAUIERRIC, I~IL
I EEDR R - BHMNCRERIGEICENTH D, HEOZ L DICHZ?H THHZ 1
TWa3.

B Z1E, HEEERFEPHARASEUHEDO T T, KEDTFT—XBBEZIEONE—HT, *
UK U TCTIEMER 7 NV 255 2 2 2 IZIEREICFERMB 22D, BB ELCTLES. 2
D XSG, REMD D FEEIVED 5N EF— R0 SRRINEREZMB L, K
BOIRNVRLF—ZEZEHLTCEFARMBT 3FEL LTHEHIR TV S,

§ 3.2 H{LEE

HLFE e 3D ABRBENICBII 2L -2 v FOBREDIRERZEHEIL, 5502 8%
BT 272012, YOXIBITHERBZNENERET 2EMEEO—7HTH 3. X
B b E DA Z RS, RAME LT — %2 ATa Ry hOBWEEE 2
CICHWALRTWS., ZOHTH AlphaGo 3L E 2 EEHT e LTHWTED, 20
ENIEZ D70 BT 2138 D0ENZHE->TW5 [6).

LD D D B LEE e B0 LT, F\UfZDAhHNID
HHEIRRT 2 RED L, FE TR WTEIZIHRINCBIES 2 0 E S R VWRLEIT o N 5.
ZDISHEF DA X 205, LB IR E 2 AR AR TRESRLEE & 5SS
DEAATDOIR T WS [17] [13)].

TILATREETE

—RAN (L E ICHWONAIRE L LTERMEEN TV D~ v a 7IREBRETH
5. £, wa 7 @BRIEAROIREIGEEICIKFEE S, BHEDIRE L ERHERICKT
THEWVWHI TNV ILATHY, a7 RERRIE ZIVATEIOM S ZIMZA b DTH
5. B2z~ a 7 e iEiE OBHg X 2R3

<L a 7PEBRRRIERD 4 ODBERETHRINSG. F—L2ORHERXREYERITIKEs, € S
LZORECH LTI 2178 a € A, IREE s, ICBWTTH 0 ZHLo 72 & FITRDIRFE 5,44
(273 % BREMER P(s41]5,a), IKREE s, ICBWTITE) 0 ZHL > TIRRE s, ITER L 2RO
B R(si11,a) TH 3.
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- EBLEE--T—-Y v b OITEIREEES
- TR DR & % $RBH CFTAf

=)L 7REBRE

Kl <)L 7188

~

- BHAEL A2 &5 BHRITHRE) RTHB LS OER IREES, B R DIRKES, ., | BT BRER
-EBLEAREAVWTI—Y Y FOTEIZRE —IREDIREES, DRI KET B ‘ ' ( :) @@ '
JACEE : +10 ¢ J
T—IICRELE : -10
b <I)L3 7 REBREE
6)—()—0C)

'@' R . -
- RIES, HRORIES, ., (BB T BHEL

Z DEBBICL > TR ON DR, .,

REORS, £ BRE N 58A0% SEORE
""""" ICIRkEFET 3
N O O ©

3.1: s DA A 3.2: wLa 7l <L a 7 RE R

Bellman 12T

LR 73 ) X A OHERNFEE Y U CEERKEZ R 3FEHE L LT Bellman O
RN D 5. ZOFEMIEH 2 —EHOREFHIZOWT, REDERINIDT % Rt
ZAT972DI121%, ZOUIADIRE L FIHIDRED W22 B DTH-ThH, RO TXT
DREZHIHDREIC L > TH 76 INIREEITH L TREORE TR IR LRV E
WO JFFTH 2. Z D Bellman DEE R Z E XL L 723 D2 Bellman HBERTH 3.

ZZT, H5HKR(FIRETRIGE Z 1T Z R 2 )7 I > TITEIT % & D
MR OHIRHE U™ (s,) %

U™(s1) = E[Glso = s1] = E[>_'R(s111,0)|s0 = /] (3.3)
t=0

CERL, REMEREEK L FER. UL, R s, 226 HFE L TRRIZE S 5l o

MTHD, 0<y< LIIREEEIZRIBETH 2. T2, GURIEBINREERL, W izE

G512 L 7RROEGIHRMOM e L TERSNS.

G = Z Y R(s¢41,0) (3.4)
t=0

BILFE D EHRE $ 5D U™ (s,) ZBRKRNICT 2R 2RDDZLITH 5. B
RICKXBINBOE Nz E RS 5 L IRBMEREL U™ (s,) ZRD LS ITRSN 3.

U (st) = E[Z V' R(s141,a)|s0 = s¢]

= E[R(s1,0)|s0 = 5] + YE[Y 7' R(s142,0)|s0 = s4]
= E[R(s1,a)|s0 = s:] + yE[U™(5)|se11 = 5]
= Z 7(als:) Z P(s']s¢, a)[R(st, a) + U (s")]

acA s'eS

2D & 5 it AREMHEREEL U™ (s,) 12013 % Bellman /72X & FER. £7z, Bellman
HRERFIREMEZ T TR ATHMETHERT S I e B TE, itz ERT % L TH

(3.5)
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He7s. Ki&s, 178a, TR DBEZ6NTEE, 7 D NTIREATHRT D (s4,a) D
ITENMEERIEL Q™ (51, @) IZRD X S ITEFR SN 5.

Q" (s1,a) = E[Gs;,a,7] = R(s,a) +v Y _ P(|si,a) > _ w(a'|s)Q" (', a') (3.6)
s'eS a’€A
<L a7 PUEREDEERTIX, o PEEALTIRTHIUX Q™ IR TR ERI R & 72
b, Q7 ZHIZ Z e B TEIIRBERITENFIEDR DS, QF 2eltET 272D FEIE 2>
HY, MERIEREE FRKIEETHS. EH6D7LaY XLy, QF KT 3 —#HODE
BQLk=0,1,2.) 25HT 5. ZhoOBKZEIAET 2121%, IREZEHEKIITS 28
FATEMIEZ STE T 20 EN D 20, ZHER/IDND < L a 7 REBREE RN TIZIERERN
Th 5.
Z 2T bFEEETIX, KERIRAETEIZEM o/ Tl E R A 2 R I 3 2 B 1L
T 2712, V¥ IO LR OFEEZMEH LTI EZ LT 5.

FfRZEDFE

RARCEIEZ B U 7258 b8 O FED—DIZK i 2453 (Temporal Difference: TD) %%
BdH 5. TDH¥EZ, TY 7 HLaiEr BINEHEEORE 2 HA S bE 7 MiERE R OHEF
ETH5. EVTAVAER, BEIPOGZHOV Y TAZINEL T Y — F KD
ZRICER R R HE T 2 FIETH 5. — I CHINGTEIEE, BREOERE T ADLBEHIT
B 2 35 B\ HAE OHEE I ED W TR RINER B B3 2 HETH 5.

TD F#H T, REMEREEL U (s,) 23D % 175K 7 I o 7= B D WIfe s O §8 /1 2 IEME 123k
L33 ko i ah s, BRIICIE, K m it 5858 0 BEOIREMERIE U™ (s,) 12
DB ZeHHEL LS. £F, BEOHEME L HiicB o FHmcHE O S HEEMEE @
72 (TD#R%) ZiltHE 5 5.

0t = R(st41) + YU (st41) — Ulst) (3.7)
FIZKD B Iz TD 2R VT, IREEMIEREZ BZKEH T 5.

U(st) < U(st) + Ady (3.8)

ZOEHTEHED T T & TRIEMIE U (s,) 3 DIRIEMIBBIE U™ (5,) 1EDNT VL.

TD B, £V 7 AARED &5 ICEED &3N3 BBEIER Loo, BINEHELD
&9 ICHBEDHEEEZ > TROMERRET 5. 2D, BREETAHIRAITHEX
FEDARECTH D, BEOMBEICHEA LTV RHETH 5.

Q¥

TD 8 CIRIRBEMIERIECE ] LT\ iz3, Q28 CIEATENMMERIEK Q (s, a) AT
3. QFEHTEFETTIL—NAIHL, ZOL—LOEMEERITEEHED Qi v
EHEFE, T—Yz MMTEIT2-NCFDEZE#H TS, 22 TWIL—LiddH 3
KL ZORETICBWTZ—Y = ¥ M RIEERITTEIZMC LD TH 5. HlRIFT—
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(A praiy (4= o Training Process with Weight

BEORRET ML —IVE EiT RBOTHT—5E5 X AHMBE RS
YEaL—-YavRETTEEEES. B3 TO®REEFETHEIL —ILEHBSE,
YEalL—oa VR, 2Zal—avRE,
ROKY Ma& ROy ke
=
@ mmn @G REOTHT—5
v v
=
b o B LORE @ = %

)

X 34: Z—IFILVT7FZ7 7KDY

X 3.3: H{LFE DA X -2

Dy FOBEDOKER s, ¥ L, ZORETHRERITEN A B, CD3@BHTHE LT 5.
COLE, TPV ME3O0 QI Qs A), Qs B), Qs 0) &b LIATS18%
WET 3.

1B DE LT3 8, IS E DIREE L (TBI O BB 55 5. RiEs, D —Y =
¥ N DMTE) 0 BB, W R(s0i1,a) B15T, ROWKEE s, BB LT-L T 3. 1T
BOHEFIIILTORXPHNSNS.

Q(st; ar) <= Qs ar) + AlR(s111, @) + ymazQ(sii1, a)] (3.9)

LRt O EHRIBEDIRED S RDIRREICKE - 7288, 2D Q% CRIM+EH5[E X XD
RETRLEWVQME) IADT2ZeZEKRLTWS. ZOZkiZkD, HERETEH
W Z2157-5 5137 DIREICEE T 5 Z L SAREAIRFEIC S 2 DM EH & L 1ITEHET
5ZrihkhA. ZHUCKD, RERIKREERDFEENTONS.

§ 3.3 WsR{LEFEH

ML R RN WEEEICEA T 312572 - T, @Y EiEE T 2 0B REET
LIXLIEERLBEWIRAZFEWLELTLES OPKERMEE o TS, WHIZiE(b
BO7LTY) XLBBEINENT N2 LT, BWST7 +—< 2 RA%2H 3 =013
MBI DRRET IR D H N 5.

WinR b2, RILFEH OWRIEE L 2 T OMMBEEGERETZEE T 5. Thbb,
LR TIEE X SN O T TEEREFERDP R VIR 2 F VW2 BER T 508, Wiod(t
EETIE, 2OMEEEMEO X 23— ORI B|BONDTFTEVA ML —YavRE5X, £
DB L7 RMBE R HER 5 2. KB SHERbEE 04 X —PKERT. Bz, A
DATHIRHEMIROBELBIE L, ZDITEIEN S 2 7 DITEom 2 B Z koo 5 Z & h3
TZ5%. Zo77a—F3uRy fOFECHENEIRE, X 51237 — 24 ATOMRFEIZHIG
HENTED, =—Y =Y MDA LS BRERIELRINT 2 Z L 23r[AEL 72 5 [14)] [15].

FRAZETELE
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MR 2 W72 R (LA FIC Ng & [16) I X 2 FiEpsHwLshTWwS, 22T
WL E TIEEIRE s ICBI 2Rl TH o BEIRITH 255, 2O %, RIKE
BN R EZRD 2. ZHUIL T &S kit z i@ MEr LTRITE 3.

mazximize Z QZ%\Z*{(P“* — P)(I —yPa)"'R(s¢,a)} — M| R(ss, a) | (3.10)
st€S

subject to (Pa* — Pa)(] — /YPa*)_lR(St,a) Z 0, Ya € A\a* <311)
|R(st,a)| < Riax (3.12)

KRBT 2 (Pr — P)(I — P ) L R(si, a) DERDITERATE o & 2NN DITEID
ARSI D72 % KD T 2. 20 BIBEEIZ o* ¥ OIARERI O Z 2R b /NS WTE) (2 % H
WCRWITE)) OO ZZ RO REL T2 LI RWMME RO TR Zicks. OF
D, WIZ2BHDITE LD b ROVTEIZERS TREEKKTE L L51TRoTW03.

RAIY OE—ER{LFE

W OWRLE T MBI X W ATE N 2 R LS 2 WO REZ VWS, Z
DIREICTY bR E—FXMEDFEHEZHAGOELFEIRARAL Y b e ¥ -l EE T
H3 R, =¥ o —mAMEOFEH eI THERZH X 1I20WT, X 23%&MH T 23 2
ERTIBOroTED, ZRLIMNZ X I L TR—2 ooz X, X DS 7ld
FETORT X ORHEPIPRRITIZS X5 BAMZBEIOBEYITH S, 205 FHT
H5. ZOFEMEHAGDESZLICTXD, SRTHEERNZAMOITENCEET 27 KEY
Bezazehafge b, MRt P EOMREPHEDITH LV DDITKS.

RARTY b a ¥ — Wi L2 S LI R R(s;, a) 287 X — & 0 £ TF 23— + OFTH)
ORI HE f ZHWTUTO XS LB TENM T2 2 2EZ 5. 2O EIXX
= MEILUR D & 5 7R TR ¢ = [(s0, ao), (s1,a1), (52, a2), ..., (s7,ar)] ZFRL TV S
CARET 5.

R(C|0) = 0f; (3.13)

IT, NIR—RODPOLHETE T2, REE s OFHUE £, 2> & IREE s DR
R(s) DSEE 5.

R(s) = 6f, (3.14)

2O R(s) BIRAT Y b 0 PRI B VTR VIR Y R 5. £, (T

B D FEATER P(C]0) 12DV TR T F 28— b DITEIEE R HIFISMEIC LT, % 28—

R OFFBIRIEIC 5V TR L TW AR LERICH L TIRRER P(Cl0) 2HLHID YT 2L
EZ%. PO IBUTFO LS 1c526h035.

p(Clo) — PR _enp(R(CI0)) -~

B Zg exp(0f;) a Zg exp(R(C|0))
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ZAUTERIN R(C|0) PR EL 2 BIFY, 1TTEHBIDOFAEMER P(C|0) P RELS LD &R
LTW3. (3.17) RZHWTHRER N EOITE] D = (o, (1, G, -, (] D52 BATERIZ,
DUR OB ERE L(0) Z#RARICT 3 0 2Rk 3 Z & THRMEBOHEE 2175

1 N
L@:NEJ%mqm (3.16)
=1
RIZHABEZHWT 0 OEHFZIT5> 2T, LERAEZXNS.

s 0+ 520 o
ZL T, =X 28— OITHBFOREE D IIE L 0 12D W TITEI L 72355 DT

OL(0) 1 « al
=N Z f, - Z P(GIO,, (3.18)

M EDFIEIZE D AR Y bu =t E Cld = 28— s OITEIERMIZE SV T,
IRIMREEL DHEE DSHERM 1O Z M2 BB L2 TITbN 3. 207 Fo—F I xHFEMR
DARTEFEMERE M BERRER KM T 2 EFAMELAREICL, 2L DISHD T CHRER
POFXMBREIRMTZ2HTERTHZ. IHRHREL L THREYXE LHAS DR Tk
IR T3 [I1].
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REF;

§ 4.1 FHLUWERGEDIRE

2.3 i Tl 7- B 2 T ZEBE E (w, 0) DRMEIZEATIRZ bLx; T 8IC 2 FeidzE
B E (xi,w,0) ZR/MET 2 2 2 ICHEMTH S, 22T, HFANIRY ML x; ITHKIFELT=
FIIRZ bbmyy Z#E AL, ZLT, FERORKRTRLNTWSH j & HOEERK
BBUCEB T2 2, AR ML x; DS & R %R

Dpr (Xz|mj[z]7 ¢;a QS”) = Zﬁ_’l (mjv ¢;7 ¢/,) exp {_ﬂ,E (X’M m][’b Qs;a Qs”)} (41>
tﬁmf%é.::f NI RX =2 ¢ 3AEE LE j & HOBEREREED > F 7 X
BRE w; EHTBITIS; OBRETHY, "I X—X ¢JIFFH LR j FHOBREEEM
ﬁuﬂ®/%7xmnﬁé,ﬁ“%ﬁWIU¢$EN7Fw®%ST@é.u%@%E®
D720, RIA=R @ LT RX=R I FEMWT S, £z, TEEEEIZ

Zg (m;) Zexp{ BE(XZ,mJM)} (4.2)

TEZRINS.
SR EHERB LR py (x[myp) (&, HERDIERLY 2 FIEREE (x;, my;)) D5
AT = HARHE

(E(my))p = > py (xi|myp) E (x;, myg) (4.3)

i=1

M—ELRDE VS ZODHflfyodb & T, = hal—

N
(E(my))e =Y py (xi|lmyp) E (x;, myg) (4.4)
i=1
ZERRNICT 2MEREEREAKE L TEHRTE%. 22 Tis
HHZ A LX—%

—l log Zﬁ/ (m]) (45)

Fy (my) = %
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TER TN,

Sp (m;) = —Fg (my) + 5(E (m;)) g (4.6)
YRTIZePTES. ZORFIT Y brE— Sy (m) ZERAICT 2 5 = MR R
py (xi|myp) 1&, BHZALF — Fy (my) ZRMET 2D THEZEZRL TS, ZOD
EOBRBEHIANF =L, T—EDIITRRY) Y ITDDDFETHLANT 4+ V7 [RIZ
BOWTHRIMKICERZINTWS. AT 1 78X, my) =x; 22D BB oo TH 2R
DS, RAWZS ZONEDTTOERD S, TR =K my; Z HHZ X LF— Fy (m;)
DORERETAMNCEHR LTV D THS. ZORE, 8T X —& mj; I3MRLICFE CHE%Z
L DIEC D, REINC—DDMHE m,y = m; (Vi) ISR T 3.
% Z T, RC-RBFN T3 87 X —& m; OFEHHAIZ (11) ofb b 12

OFg
Amﬂ/ = —EZ b m]

Omy;)

—EZ 8F5/ m] 825/ (mj)
GZB/ m] 8mj[l

N
= py (xilmy) Amyy
=1
= (Am;) s (4.7)
THZR%5Zed%. ZIT,
OF (xi, myi)
Amypy = —e——2 0 (4.8)
M omy;)
Th 5.
Ficpg =0Tdh, FIHIORED m;; = m,; (Vi) TH 35513
Aom; = Am, (4.9)

THDZehnEnsd. ZOEEIE, RC-RBEN 085 X — & m; OFEHHIHERD RBFN
DT A= m; ODEFRAIZDODDLHRoTWE I ebhrb. ZOLE, § =0 THEE
LIEERIRA—RES, 5 01T5,, Agm; =08 F287 X=X my; 1&

N
i=1
PRRE LTINS 2 s, g, XIRX—X, ZEELLEX S > 0lZT5
2:, Aoomj =0&TBT7 X=X my;) =
N
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