Iﬁ; g" I.' 4" 1
"-i- ; ;‘5‘[} L

O M A % it = A $

( E=hi )
ETE = B #HE &

HERF L pA

e R G S

A



O ABZ&Z T2 b

Statistical Foundation for
Biomathematical Models

E B EB R T Bl
(F_hR)

| ESE = B #HE %

SHENGWU SHUXUE MOXING
DE TONGUIXUE JICHU

4% A g jb A



EBEMME (C 1 P) HIF

VBRI Z 5 7 BESFIE, 258, 7FF)
BE . ——F 1k —— dUE . FAE HRE, 2015, 4

(g A)

ISBN 978—7—04-042303—7

[ @4 1. O @%- @K 1. Q4

B — Bep R - ¥4 V. D Q-332

FRER A 51E CIP k7 (2015) 25 041145 5

EXIGRE EANAE THESE  EATAE Wizt # & MR Shildn
FHERSS 1R HEEH Sciin

AT S GRS 400-810-0598

£ S || e | 2 i B 2 P PN T R W bk http:/www.hep.edu.cn
MBEARRS 100120 http://www.hep.com.cn

Ep il AbsT LS AR A E [ _E1T4  http://www.landraco.com
I A 787 mmx 1092 mm  1/16 http://www.landraco.com.cn
B gk 1975 i k201594 A 1 Rk
T8 400 T El ¥k 20154F 4 A 1 REDRI
M5k 010-58581118 £ b 59.00 0

AASUAGIRTT . (RITT, A BT Rt aOR , i3k BRI P o B IR A iR

AT AT 1RALL S

"ok S

42303-00



REEA

A R RES AR E R AR EPREFATIE R .
A3 R (R NRIEEZRAUE), HAT A AHRIEA R R FHFEM
THEHE ; WARILHERE), HuEBRMETE. N THPTGRTF, RIP
R GEA G, BRI E R E AR R, RAE BTk
A TR EENLR XS AL TR AL A AT T, M2 RATIAE
ERERATH, FRREEER, RIEERZERAIAR.

R Z&KRZEIREIE  (010) 58581897 58582371 58581879
RARRERIEE  (010) 82086060

R & RRZERERFE  dd@hep.com.cn

BEE AU HTORKIESNRE 4 5 &% E0E B 55
BREL %A% 100120



TR R A PR AR RIS BBk B2 BN . ARYEARH K R AN SERR TAERI T

S AR —WUHEAT T E B, AN L R BB RR, BT T AR
AR S UE B RN, JEEE T2 I AUEIT T 58 —REYBE fHEMES R, 58

ChREAE 9 DET UM R | T TR AR | ALY | BR
TR | TR A RN B | AEL IR A RUNAS R | 2RV R AR A |
FENVEE R SR AE Y BUA R R S8 B2, B2 T —IR, AR
(P97 76 EEAARBAE M A TH: — B TS5, AR HIR AR AL, 20 T —Fb
(AR MR & RN AR (bR T M S 81T i, nT LA BE AT RIS N 26
A H AR i E 2 F RSO JUR T — M), R, JRR
RV AE Y BEAERI R NS EUG T, T T R ES. & T AELR MR
RIS T FRA, 48 Sl AR IR S BRI C R, R A T — IR ARRURT
FEAE R B A, MU S TN, IFS S T HAbS E N RN B
T TAE.

A W E R b, 1580 1 b AR B G TR S ST B AL ST K2
B kb e et ss Ao B0 | BFAE ) SR LA L. 7658 R, fEE R E
JE XS EE DU, fE I AT e g . TR A e e A R AR
AT R A U AR A s st

PEEFAE G KO, 5P odE G A AN Z RS 2 b, 0T R B 5 Bt A o D
WL AEAS AL oE . A A3 [ 52 S SRR TS & 1 R (2010CB950703)
() %e B, 1F M 2%

JEFIE, F O
2014 4 11 J1 16 1



1
=
Zf
i}

PR A R AR WL BRI R FEORTF A —Fh B BB X Moy i
EN5% . DI A TRBR P REHFGE Kk, M hwlvs THE KRR 3
7, WABONHTEAEY P AERSETE. nREIT 20 tHa, BestEE i
FI AR A VEH. RO g VEOR A 52 S5 e R AR A, FR i B i
TR MO YA R R TR O o N — b 3
JE AR AR AR A5 U R LU, B THRALEOAR i ek R, HdfE
i BB SEROR BT OV Z AT AS AT b i R, 7EX R ERSE T, 3 20 t4E
70 RS, BCARE R EEMT AR, IR —FRE, s &L E T2
S35,

HER RSO TE UMAT R R i S AR TR, iR A E R LR, il

A R ARG B — 204518, SRS PRI X SE S50 FIR AR RS | TO0I A )2 LR AN
IR

A PR RY  H A 40l R B0 B R T LR B U VE . (B, AW F %
S50 % . MR LB A H e E I B AAFER S 5%k, B
FRee TERZRENE, BI2E 5. WA 52 MR A~ | X Al i & AN EF
STEATTASRE T O E ATG)— 263, DR R AT s A () e AN 22 [l AN I | A 25 5
() ) % a] LU H A R 22 5. il saeny <20 F HBLAY R Bl g, vl Rp
i se e E Pl REWATAE 22 5. HaRk, B S AR Z AR B MG, JuE THEYEME
() Sk, SX RN Ve S 177 BRI 2E ok FEBU). 5 =, FEE W0 S AL 0 PIbIR)
AR BT A A ) S, S <R 5[] RS AEAS RIS (] ] REAT AN R
Fo 0k R T AR E B AR T L AS AR S Y CRR R Y
S EPER RS B A HELLE AT 2B I A G B SRS TS0 AT )
B BRI o7 B L - AR, IR I G A A B R (1 B8
(). XSGy AT Al HER A A B A R AR A T L



i S —hRET

i

X B2 P T UGB E R ST D7 0 B S A M R A Y o

$—, ERGEETFED, MT—IMREGE, FERE RN —RIIMHEERRNT
4. BT REMNE, TREEAN LRGN IMA, BT RFELATREZ R
AR, ARG RPIRAETT IR AT AE i — RSz 7 R4

yl = fl(yla"' ’ypaxac)w
1)2 = f2(y17"' ,yp,X,C),

Up = fo(yr,- . yp. X, €),

Hf y = (y1,92,,4p) RRENWKREER, ¢ R v KTHEINSFE x =
(21,72, ,xq) EIEHIZE; c = (c1,c0,-+ ,cx) BERIESEL

ZUFBCER BEINRE, X TN A RA, badsArhpE s y 2RETE, 2
® x BAMEA R, EATEEA R R 2 AR MVER, SMny RIE 7L A EE
HIZEAETT. ST TFEREERIMAD A T e ERNST kA X AN A, X TR
HARRI B 2 H IF 5.

B BEREET, BIEFROLE T T AT RERAR v SRR
B SEYE” yy Z R AR

y2 = m+ by, +e,

Horfr e AR 2. ANRIRATTERIG A LI <, RSB BIREAR <o
B, WA BRI AR BRGE I U 2N, SR S )3 ) s 45 R
TEBRARIZS B, 330 2 AR 20T A ) [ 4

BB A B R—F A IS, R RIE S R A A2 —.
16 20 A2 60 AEFRELZe L T ILARTE SR AR X AR MR A KB OIS, 3
46 SRR TAE. 1t AR 20 tH22 70 4EPRTF AR T FF IR ST A SRR M KA
AR PR 2, BRAEE B KRR B 2k BRI by — A7
RRIFSE 16 AR AL A0, T 1989 4F, FRATTATFL/NALAIRAE PR K
SASKIR SR A K18 T EEK QAR S T EH AR (FHAE . T IE
IS — BN, BORTRE S — AN E RGN AR KRR 5
. AE RIS T RS T, FATHIT/INE SRR 1 SRR & T
W E R A T MM KRR | BRI R AL (SFIE 57 Ak
AR I A A B BN IS S5 B LAY B TIF A (A JE 5. AT 42 1
Hi TP IR T AR K SR A8y TH T 5.

TELATER “FRARA R BT rh, FRAT I3 G2 TRAUR T —LeR
eI Ik BB FLIRI, ARG ST T 4R, TRATREAE Sas MR R GE T TR, 1R
SO B ZE, AR e /0 0T IR S SR, b A2 AR S



5 —hRAT

i

- i -

TE BRI AR S AL ARMA R SRR | BRI AR | R Lt 250
R T R AL PR AR A A S U R S5 T AR R T — L R MG B —Su R 45 2R,
T, st NR B0 A PR R R A e EERE BT T

AR AR GE T E SRR U, RS IE B e BRIy R I R iR 2
PR AR SRR R | SR RS SR R R AR AL S5 T TR A, IR
FIBCL TR | IR SR R AR A 2 B8] W] BEAFAERE AN L Anderson 2K B
A RA B R, I BN IX — s AT RE R A SR A E AR S A Y BRI E T R XI55
77 FAE N 5 R A S LR B AR SE I T AR M B B TR 2 RN R i P )
fill TAERERSL 5 R 2l 5 BE iR 2 AN 5C R P ST A9 LA TAF. 287 JEBST B S5 4 —
SEMRE BT TS A IS 1 X LE G TR AR AR AR A S SRR Ty T F PR . AR
& PRI RE ST FE A T ST A — 2

ARG, APN—TCRME R G, B 5| ABCLTRA | IREHAR
B R ZE AR DL R [ F AR PERE R BOHE) ™, e Tk L Ge R Y 2 8] 64 5 R A B
EATA— SRS AR R A B X e S 5 he, A B TR
GUTITER) EPECERRY M CGut A BSCRS 2R, ATt S HEH
F BT R B TR,

APET T LeE NG Ll A A SR A RN A LR FRA T ERbT
FETR R —LEZ5 5. BN, (A7 B J7 22368, A5 IR 22 G5 AR RY; 7 BR il ) o
T AR, By el AR rp 35 7 R (] R ) R L ) ] SR s TR A8 A
R ZEAG i, BRIRERRIP R ORI R | SR ER (T SURRZEH
Foo [ RIS PR B C & ARV iR S AR AR YRR, 556

AR BT AR Z ok B Bk =4 A AR AR IR, S EidiIR ) %
NOUSA M PR | BR R R R HR . e THER A S AOEHE L FERH |
FE2eily , EMs | £ | skEMERE. & U e 50 LI bR F 5OCH
7 BRI T FAR R OF MR, A B s AR RS 1
gl A EA AL A N IR RN Y.

1999 4F 11 H 30 H



B

om o

nxm

1% 1

I'l
A ':‘Y. Anxm

nxm

A,

A,

A>0

A>0

A>B

A <B

A

At

diag(a)

diag(A,, Az, - L A,,)

diag(A,:i=1,2,--- ,n)
(u, : 1 € O)
(”x;)mrn '—‘E (”U)

mxn
arg min f(x) 5% arg min f(z)
arg min f(x) 8% arg min f(x)
xre D D
arg max f(x) 2% arg max f(r)
arg max f(x) 8% arg max f(z)
D

xeD

det(A)
tr(A)

PR (4rik) JTEHN 0 19 n x m EEE ()
FRF (4rit) JTEN 18 n x m ()
n i A

A S nxm %

R A BIES @ {Tm)
W A M9 5 5 i

A KRR AL E T I

A R R LE A T
A>0B>0HA-B>
A>0B>20HB-A>
FERE ) e A RYRE S
TEME A A

Phiaj it a R df gk o 2 m i

0
0

EXMA R A, As, o A CAERTIZR E2R 0 1953 X fR

i
t'}::}: diag(Al JAg, - A")

AR PR NS © WoC 7 My & 1951 fa) bt

5 (i, ) BEEIICE N aiy B9 m x n 5
{5 PRECE ST f () SR FIB/MERY 4
(EIKHE D AR EL f () IR FIB/MELT) £
(EPREIGE SR f () 15 BB KA
(EXIE D YR B f () iR F0B KA o

I A M7
il A ()il



S % A

rank(A)

A

A®B

E(x)

M(x)

H € M(x)
var(z), var(x)
cov(x,y)
N(p,v)

z ~ N(p,v)
F(n,m)
Fy(n,m)
z~ F(n,m)
t(n)

x ~ t(n)
x*(n)

z ~ o’x*(n)
R™

FEMG A YRR

R A BRSRLE

EE A Fl B LR

BfAIL AR s AL x BOECE

x [OAT 1) H oK LAY 25 (6]

MR H B E— M7 AR T M(x)
FEMLAE & = (22, x BT 256 0%
Bt x 5 y B9 E 5

BIER p, W EHEER v MIESS

o RNE R p, A ZEIERE N v BIESS
HHEHR (n,m) B9 F 53156

HHER (n,m) B F 289 L o 008
x RMWAHER (n,m) B9 F 534
HHE A n B2 0

x lRMNEBER n 824010

HHER n 19 x? 0%

x/o® RMWEHER n 19 x* 516

n HERK 2 ]



¥—=

1.

1.

1

3

A

CTREEMEABRL. . . . 1
EUMEAEATIG o e )

1.1.1 —Im&MERpmsEsEt - - - - - - - e o 3
112 HIRE TR SR - - 7
1.1.3 —JC&MREERIGTL - - - - - o o o 8
1.1.4 —JoHERIAEBRAELEE - - - - - o o o o 10
1.1.5 —JCEMERITRIMIEI 1 - - - - o o o 11
—JCERMEARERIBIRNEE - - - - - s e e e e e e e e 14
120 BTSRRI 0 14
1.2.2 ZRMEEIEAEE . - . . o . L 17
123 FEBSCHMMAIFTEMT © - o oo oo 17
1.2.4 EXEAERMBTEDM - - - - - - 0o 27
1.25 BaL AT - - - - o e e e e e e 31
FHBRRE TSR 36
130 BB S &k - 37
132 MRS R RO R - - 37
133 TSR R0s o Iy MO0 0 Bl ARG FJ  +  o 38
1.3.4 FIAUR2E (%22) WIRL, PRS- - - o 40
WM - - - 41
141 IR B HAGTE - 11
1.4.2 {5 HE = L or it 58z mmsihe oo 11

1.4.3 - F Type I1 fl Type I WEGSSE4E H o4 b8k - - - o 0 v 12



“ii - B F
TE TN ITEEMRER L 44
2.1 JTM UM A - 45
2.1.1 BENRELMEREYSEAST 46
2.1.2 BHHIRELGWEMEABIZEE - - - - - - o 47
2.1.3 KHREGWEEQSEMATT SRR - - - - 48
214 T L—TuEMHEERI R AL - - - 51
2.1.5 HRREIRIT L —TCE MR .« . . 51
22 M TCARMERREI S LRI . . . 53
221 LICEEMERRI. . . . Lo 54
2.2.2 ZICARMMAIG ] L — MR Z B R - - - - 55
223 ZIUAMERGSHEMATE - - e 56
2.2.4 LU MEERIFBIRALE - - - - - - - o 56
2.2.5 ZIUUARMRRIWBERHEEE - - - - - 59
23 ZBICLEMERIBBIT - - - - - - e e 60
2.4 RZESHLZRNRBUNIE ALESRR - 66
2.5 HABFHRESWE) LEERER - 71
2.6 HAHGIREGN) SCERMERRL. 76
27 AIREAHBIALE R A RBRI SRR - 79
2.8 B TEEMISE - - - - o R0
2.8.1 KT ZICAMERSHH &G —2dE - - - - 00 80
2.8.2 %X (2.2.19) FEEMISMAG (2.2.20) AERH- - - - o o oo 80
S=F PERMEELMAER . . .. 82
31 AUTARME RIS © « o o 89
311 FAMLA - - - - o o e ]2
3.1.2 FIBICLHERBIRIRRE - - - - - - o 83
313 AR S OnER R 84

3.2 T AHEERRSEMT - 85
321 UFAMRER /D e fliitad - - - 86
322 MFEHEN T CMESE B M GM it - 86
3.2.3 YHEWME S KMRSE Bttt o 87
3.2.4  JEMENE S OREHIMEMERE. - 88
3.2.5 M A ANTHIAOIERT MM - - - - 89

3.3 QLPAMOCHERI B BIREYE - - - - - 93
3.3.1 CHFERM S OB - - - - - e 93

3.3.2 ARIFEMME S AMBERALE - - - - - o 94



B X - i -

34 BT RHCAMABEHBSCR - - 95

3.4.1 BEPLCESHIRTT- - - - - - - - e e 95
3.4.2 PFEPRLSCEGZE R - - - - o o o o o e 97

35 HIRHIBIMIEAACRER. . . . . o o 99
3.5.1 AFRECFARERBEE - - - - - 99
3.5.2 AFMREE LA S - - - 100
3.5.3 FRREIEPLIFAMSCER R - - - - 101

3.6 HEEIMSE - - - o o 102
FE BT HRBAMEE . . .. 103
41 BRI AHRBAEAIBEN - - - - o o o e e e e e 104
411 HAETBASMEDTER - - - - - - - e e e 104
4.1.2 B BAMEREE - e 105
413 BEUHBAMBAER - - - o 106
414 BE TR R B O R AP F bR - - 106
4.1.5 B SSEWIEASEIERMERE - - - - - - - o 109

4.2 W T RBRHEHAERA A RRIE 110
4.2.1 ALEGIPERIES . - - - o e 110
422 WERBIPERIE S - - - o o o e e 112
4.2.3 ALRBIMERSRISBIAEN] . . o o 113

43 BRI e SR 115
431 JEEER/NDZTEH:. - - - - v e e e e e e e e e e e e 115
432 ZHB/INTTEEE: ¢ - - s 5 com e v m e e w s s e w a s wa 119
433 SHEB/ITTEH:. - - - 0 0 e e e e e e e e e e e e e 121
434 BESTAHBABEHELEE - 0 o 0 o e e e e e e 122
4.4 BEMUERLSEHS - - - o e 125
4.4.1  BPLSTLSCH T - - - - e e e 125
4.4.2 BLIGEEEAYEE - - - o o 127
45 HBIOBEMIE - - - - - 0 e e e e e e e s e e e e 129
451 XTFA[HBHEBIESN « « « « o v v e e e e e e e e 129
452 XFHm=Phh_Ft@ARKX - - 130
FRE —THMYBEESMER. . . . . . 132
51 —UAMERGHMEREAE . - 132
5.2 YRR GEBERI P ZHAGE - 140
521 MAKEBIRAET. - - - - oo s e s e e e 141
5.2.2  PREIBRUARE - 145

5.2.3 Mk zE WA e 147



iv - B *

5.3 MR SBORBFEI S A AR - - - - - - - - 148
53.1 BEHLEE o B - - - - - - o o e 148
5.3.2 ZEMAETFXEABRBES - - - - - 149

54 SERERIFE - - - o s e e e e e e e e e e 150
5.4.1 KRTHEMERESEM SRS - - - - - - 150
5.4.2 KTMRIRREFIRGI LUK R B R0l - - - - - - - - - -0 151
543 XTFR/NFETMMET - - - - - - - o oo 152

s ESMRATMAER . . . . 154

6.1 FEAHEA - - - - o 154
6.1.1 FEMLRZEMIEEE - - - - - o o o 155
6.1.2 [EERZERSEZ - - - - - - - o 158
6.1.3 BEVLRZEMAS = - - - o o o o 160
614 H— - - - - o 161

6.2 AFLMEIR SV BIIREE MRS - - 162
621 FFEFITEN - » « « = o o e e et h e e e e e e e e s e e e e 162
6.2.2 IFAMREGIOFR AR - - 165
6.2.3 AFLRMRBBOERIAREG] - - - - - 166

6.3 RSB - - - - - - - - 167
6.3.1 JEXSEPEERIBEIR - - 168
6.3.2 JEASEOPHEVLSIGIE A - 170

6.4 IESARRMERAMBME—F AL - - 173
6.4.1 FEE5MHEMEFRAL - o o oo 173
6.4.2 AAEEE — FX TKHMRIBERE - . . 175
6.4.3 SEPIAAT - - - - - - e e e e 179

6.5 FAAERMAERMIRAREA. 183

66 PTAREMFE « = 2+ s 8 v v m s s s e ms s v waom s w oA 187

FLtE ZMEEIREER . . . . e 189

70 JERHREMRIGGEEARME S . « - o 190
711 BMRAEZ: -« - o e e e 190
7.1.2 RMERERHREEIRM IR - - - . . o 191
713 ARMEERR MR ERR OCR - - - 193
714 PRECER, SR RTBEMILEERE - - o o 193

705 AMERNREBTWASHAS - 195



E i cy o
72 —MERMXRERBREER (TR - 196
721 —PERMEXRRERERESM LGS A - 196
7.2.2 ZEUGTHEMRESWERE U R - - - - o 199
7.2.3 FERHIRERBAEZBIHFRE - - - - - - - 0 200
73 —AEMRRMETAMERIRERA . 200
T4 EPEMRRMEREREGER 202
75 ZOUAVEEE IR LM TR 204
7.5.1  JERRERCT HRRA R b B KRG (R RE) - - - - 206
752 4 U ORHN PEREIRERRTE. - - - - 207
7.5.3 THER/NTIe S T ENREBA R BT A R - - - 208
T5.4 THE -+« o« o o e e e e e e e e e e e 210
76 BEBEMF - » v« ¢ v s 66 886 aamos idnsimonininns 211
7.6.1  XFFREERIR AR Gl D AR R AT
B - - - 211
7.6.2 BA (7.6.1) PR = ESECRGEER (Y, X) B0 HPTME—#fE - - - 213
7.6.3  TEFE IR 2L U CUHIN, R R TSRO T U
A R 214
7.6.4 HRECCREBERNSEM o BRRBSAET. . - 216
7.6.5 LEHYFRFRBLSIRI A SR K o Rk - - - 217
7.6.6 AGGF T RGIERMERR Sy B R EUS TR PRV AR R e - - - - 221
FN\E FLEMEEREEBNEYBFAERRZOSHMET - - - 223
8.1 AEEPERFRARERR . . oL 293
8.1.1 JEHRERIRIN—IER - - . - - o 293
8.1.2 LR ZE 7 22 A5 HARE I 1) R O F2 AR ZR MR it DR 22 R 2 MU i
¥t AR R E R R R R R R E R 224
8.2 AR ZE Jy AW AR R LR P iR 22 ARt 6 ST R e S8k
bl I R T R N 230
8.21 Z¥UHWEEE I - - - - 230
8.2.2 ZRANH B - - 232
8.2.3 VR NCARLRYER ST B AR LRI S e - - - - e 234
8.3 EWBUERR . . 235
8.3.1 EVHCABI P S AN SRR R 235
8.3.2 JrEMURM e 236
8.4 i FERE R ARy i S ke s e o 239
841 MEETAEYREDY - 239
84.2 42 MEVERMBGISTE - o 243



S i B *
ERE BBUSHT - « -« « v o o o s ot 5 6 s s v wn s e w e e 249
9.1 BIE - - - 249
0.2 FRESMT - - - - o o 2592
9.2.1 AMEEBIMJLFEREE - - - - - - o 252
9.2.2 FRERMEMIERBERIMFRZERA - - - - . 254
9.2.3 FUHBREEMFEIASHE - - - - -« o o 9255
9.3 MERIEERBIILFTE - - - - o 258
9.3.1 EMAERIAARREE - - - - - - - o oo 259
0.3.2 AELEMRERE AARRAITEEE - - - - - o o e e e e 262
9.4 WEBAMGRMEMEMETE - - - 265
9.4.1 TN RI SR T 250 - - - - - - 265
9.4.2 JIUREF ENMAELER A SRR G - - - - - 266
9.5 HIUEME GEEBAERIGE TN - - 973
MR 4EREIEEL - . . . . 275
£1 FEPEREEAHE S R i At - - - - o 275
£1.1 HEFENEXX SR ER. - - - - - - o o oo 275
£1.2 JUFhE FEVERRAERE - - - - - - o o 276
£1.3 FEEERSRFER - - - - o o o T
£2 FERERJIBE - - - o . . e 278
£.2.1 FEEEGMZE ) 56k (22) E8% - - - oo 278
£.2.2 FEFEMFEFR - - . o o oo 278
£.2.3 FEFEMIREE SXIRREERE. - - - - o o o 280
f.2.4 FEFERYIN, WG TR AL - - - 280
£.2.5 FEMERRIERARE. - - - - . o o 281
£.2.6  FEFERYRFOE(A | AFAE W RO PR MRS e - - - o - o 281
£2.7 AEXMFREMER A SEMT R - - - - - 283
£O8 JEREAUSSSAIE .« « ¢ v ¢ w5 s s v m o v s s w s W h s s 284
£.2.9 HEFERPIES X (Kronecker F1) - - - o - o o oo oo 284
£3 SEFMERINVE - - - - - o 286
£3.1 XPRPEFBLMIRI - -« « « « o 286
£.3.2 FHREAME/NTI'M. - - - - o 288
- > v I R 289
- (S R 292



F—F —m&iERE

HENT PR = A BEAR (R, 55— Qe S s ) R AL R B AR 25 — 2
U At AR T AR S 5 — 2 Al AR A LT RSt X 2 A S7 AR R Al — 264
Wr, B NS S RUR BARSE, FELE I IR AL A5 . AR IR 2% RSt B v g AR 119
SRl PR R R SR B b R R, AT AR — @ R ) B AR ZR A AL,
A SE PR A) UL AT LA P 2 MERR RO AR, 5l 2 PR R ST (R s i i AR S
R 2280, a0, SER R Btk R L BIAfTHESE. XTI R
2l LI AR ) B e R i . TE— RS2 RS rh i) 2 802 Mok W [m) 8, b
A UL Ry — e A A [ AL
AR LA AN AT AR MR (R e MR RY) ARSI 28 dn ey
G Lz i m) B (Anlel) |y 22008 . Ui 22000 B ATk 1) BR ik
g JCEAER Y [R) 8, iif a9 7 i 1 A0 Rl e PR R A B i DR X 4 27 i
()R AT LU A5 B R A B — R B T i A S R AN AT 1o — e M
Y REAS PR fifp R 92 P () RS

1.1 —Io&MHEREHERIE S

CEVERTRY S Rao (£ 20 tH22 70 SEACHE A9 —FIEei AR (Rao, 1973), EHERE T
R R o s o ol 1 TV 8 S G T N % o 1 | S I = VT 7 = o T 3
BEAk e 124 (W SCSR 75 1979), RINTEEAS T R ARAS ) 12 i H.

JUAENVER R JE P AT 2R VERE R Sl Zoceitorbr ) K IE, 1986) MUV HI
FEURA T A BRI ) e 2R PR W SEAR LS N . R T ARG b Rl
PR, ASTESS I 4 SO PSR () SEAME & R — S b B R N 2, R4S
TR TR S RVEE () (0 0 ], 33 AR f61) St i A s R PR I 2
fill ] (5.



