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BB HAFHEND

L1 f2RS2RE

¥ 245 %Y ( mathematical model) X ™44 161 B @R 8 £ B9 NP 8K, IR A4t
ARBFERBR? N TFX—-HENEHEERR DR, BITEALATEET
FERE R, B AR R IR B AR N B AR HD %4 B A (mathematical
modeling) ) BL#F. B 40 SCHR[2 ] o0 FROF R B R XFBOR K — b, ¥
BRI LIR X F— MBI R, AT - E BiR, REFE N REAR
fE — s R B AL B, i AE YW BCE TRA BN BEESEH.

M, BAMERBMRE. “FENR" KU THFRBOMNAYE, MERN
BRFEANLREIER G M. “HE BiR" R T ERZhERHE, BN 4B R — 4
EXRE, ARESEHBIR, MREH LRI IEMAR; ARHAREH -
PR, TR RO 5T 0 B R0 IR S 4% 1E , AR AT IR R TR EXR B WA E B
Y, Ay AT ROR R . CREFYHRAERBEHLERNBRERAT
PoE R R R . BT iE AR, SRR M 4 0 B AR rP oK AR e 5 A Jo A9 7 v R K iy
R,ATRESREOARE, YREE - SHLBERRIR, I3 A BT R 08 317/
. XBEAREERFBARLEXK, REXN T EWXMRME NS, TH
HLAREGHEN A FEYHNENEN. Pl K FEEERE TR, EFxHE
BPE, AT AE B R A R, HE XEEMER e, ES Bk A%
MR T . XN FER — WK E Wik, AR KRN AT AS B e S H
HWEmR, BERTEAPEERRLFZEXLEE. RN -1 XE
ERNEEE, BAEFYRAELKANAAR, mMREARHAERE—H, &7
AR O BOE R BDR R, Bl — A2 V(o) XTefE M E Ar 5 B S RIEL,
RAEZXMERNARE - REBEEOIAR, BT RFAPFEER

AN(t) A N(t + At) - N(t) = rN(1). (1.1.1)

BT AR A KSR, MEEYRFORETL, EAEBRTHE R

S AT IR RS R, MR R ERNAERSE XERERTH

FREABNHRYE. B BRAEYNBE TR BRI YRS R TR
- 3.



HOBCR M. N AT T I3 B L hBEHE R R — R R AA W,
EHRENERBFERUFHEN. " HELA"AEMWRRINCENEEESX
MBS 7k, RS TR B AR Bk R BERE, BB T ¥
BEARTHAEHEERY, 2—MARFESRENEBAHSEE. RA¥
EERHERAS R E RS ERE E R, A ERIMEE AR
HEMNREY THFEBLS , XX REOFRATLUELHE MR FEE L
FRHEAT, XX T BEAREEAREEHEED.

PR TRODREIFAREE. ) G, A SRR A EH L H T K
BE. BN RRARYEE ¥ EYEBEUARAWREEHEES N
MR MABREFF HE¥E BUAERBEUH M REENES IR, BUEH
FH R A R K BEAR. T R E SCARB MR, B8 AR
BFALER BEAERRFAFEHALYUR , FELL —EHMI M. XF
BREMBNERLE, LR ERENALHRAHFRANR(RINEHRZ N FR
(proto-type) ) FRYEEAE. WA A M “ 20" (shu) ZEH H 8IZE T “¥” (shi) , X B R
BEGERBRAELR MM RAT =/, XURBEHE; MRS KBR M HH
SrEEAR BT DAL R 17 HE 2 I R 7 5 A B R S R R A B R, B R4
KRBT PRELFHEATHBEAEE ARXMOBER, W45 BB B
Wi hBIH S LERIMBRENER KXER. BERTUH, BEASRE
BeE RBREESH N XWA TR HER, RERMNBRFERFEETSHE
R B TR BRI R 093 R0 38 5 A1 B0 A9 32 AR R 9 LA 18 B 40
SR, A TEERATHABAMNIRFTNIES. TR FORES ZEiEE
T BRI ERHERE R R BT

EHRBRM P FRE R U ER, RINEZEUAR AR Ey
REEE SR EMPEE, FLE, T EIF TR AR RS, R MEERA
BAEEMRER AT R ESEERFRRANRE. BARBCERELH R R
B ZUCLMAMEE H IR B RS, Bt AR A" N8R Rk,
BEMRBH BB EN B2 BB ENEEUAEANEEEE
KRB ASNERANBEWREL M EEREANBEEHRR  JETHEE
MAKBETH ABE, HESHCHIALZS EHAX M EATRKE, X
RRF¥MEANBEENRE XETEYRELENNE RN, B8 —F
B, ZBAEBMBHRER XN EERFEE SETO LM R R, UEHF
M A ERERBRIT MR A FE? XRFERINER 2 LIREE S %,
RAFAHNTEANTHRELTOREBEF R, 4SS MENSEBWER
BEAE A B EBUE YBE TRBTHR, XRERNS KT UM HE
B H PR By e R R B SE R A R A R N
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— AR, X RRERTHERENE S EARBHRFERELRR
ERBPEEE, BRFROR. EXFERES FRETEBBRLFAAME, EES
LFSREBEERAY S  EWARFEEIBRRZRT , FNEREERRHE
FRESEENRFEE EZHB L. BIBCEFERETURR WA 1. 1.1
B—A .

B/l

MEETLUEL , ARBFEEAESREARFEETNERR, HXAR
— A~ B4 i B [

BFEBBEERZIBRBLEMERARAHLNRERN. IFENER KR
RJR, 15 BRI BIR , 5 5 R BoE & b % # 12 2180 URIR BT B0 B AR
SR, X T HEMN ARG TEREBROFTR. EREBESNER
BONFHREENYEFEEARZH, MAEEESZHEABLTERFYRAR
T, LR SBEFIR. XFTRBOE T ANIXTE R BE A 85
R—PEEEMN ZNBMERANRR. 5 —FE, T EAERGH &3
POTHEINHERE, QAR FRAMRBLIE T KM, IAHEMRIETHF
RN SERR LA L 0 o AT S B R IT I T R B

A GMECAER, NI IIRER BB 007 (iR ) (B3R T 5 i
HLVRE W BREERRMNWEZAN, LORFRK KIKER A DEH
%307 T BB A BERES . T X 35 9 B R OR 434 W R AT bR R R O 2R TR
B3 FREMAREY M AT A G RAHESME I EREANR, H58¥
EMTER.BIE RPBREATEERATRMMERARRENH L RS
WEELBEAERAE T B, M@ N R0 K EE AR, 53X J7 i 89 8 A
EHEFRERE, RTHER . BRBER EGEL RRAFRENET EMEGT
MENBRGEEEF - RAMNERBXTAMBENEN R E, AATHELEE L

. 5.



3 e A R , A1 7T BB i S B A I 5 Bh T AL 05 R AR 2R R AR BE R I Y
W TH#.

HEEFHBOTRAERSE EAREAMEETEREHBEERNE
AFBESY . B PR 43 2607 B R L U 4 AR BT A 9 B TR 9036 3R B
SR MA DR MR REER OB PR e R
SL AR TASENMMS T RER BRI EER AN EERES, K
FERG S BUE SRR R AR R RREFILRR, NERRNA
EE, XK LER. BE X LR R, — B R R R — KA R4
Xt 8. A SRR 1E 58 42 R IR 69 L U P AR REE A A R R SRR B A R AR
AR —FpBET . BEE X PO EENRAR I B2 KB R — L b=
AR ZMBET ENELBREE  KERARERERE, AN RRKMEE,
SRR RIS B RBREAG T URE G EN R B XA ROk
BOEREBERE WRZAR XM ERKFEBN RS FE.

1.2 ERBLHZRE

BFERMN T ERBAT 2 ARKRE, —REFEONED L, —RETE
AB AT, LS R E REE S MR R ERRRZMER KRN
SET, RBNFIENMETE LR XMEAPHE TR (IBREER)
—BABARRNYERL, EREERBRINIFENNREALHABERRE
K, EHARE ZARRBEAGH MEHEBTZ, 4R REEIBDIA
R BXTFTARESH LR, ZARREARYLERBRER, EEREHEH
RMREHHPERRAX, RBBEL N RERMBRUERANRRENRA - @l
e, 2y RS X—ABRMEYESHER, XR2M X5 HTE XXEMUEH
EFMERE L. BRNAREEHHERAERRBXRRE AR R YL@ ER
HHOBE ,BHEFLH, EMNER). B4, BELENESTES, RS K
R 0 A A A B i A A B

REEFBT AR TR EELLIBARMARTHREEENER, T
HHEL - EEENAITFREEX —SBRH PR E S BHRNNE, —&
R, ER— N EEYRNFTEREIEE LB ENFY ,ERTHARE,
RMNETERENS TSI THRRAFAZTL—F. B35, N TFYHERAR
MBS TTERAREMRS WESER, TERNG FHREEYESR M EK
J&1] .

. AKFETARRFRAA

WA, BRI R LRI ERE SN AREZ MR, EETHK

.6 -



¥RMEEREREAPENES RRLKRAE.

$11.2.1 RBRQXBEN-HHARARRTELERICEBREHRET (MTF
BEORFRR HEFERRNOTRE PRERRASFE, BI040 3 5 (] &
AERE?

B OERRX [, RBRNMARENESRREATFE. ERAXES
PEAXNRERBELS VRS —BORE, A FHHMEEERRESOHRF R
FAZBDEKBOIRFER, EEXBBEHE . B FRORR T RE
ARAF HARMNBTUBREFZN BCHBRRTERBRERRN. BAFE
Xt H OB AR R IS G R TR R R AT K R4, B R B e g I8 Bl
RIBBRAARMER T DX FME, X REFANTFL, BEHBRELORRER
BHEWK, BHAEFZEAS M A SRR BRENFERZXALSF. BRABRYK
RAERIEA V-, 2B REBNM? M—H n MFE, FRIBRRG K i ¥
Z MMEBLUERARREBT p Bop<n-i, FRRIRRNBREN

n(p) = . (1.2.1)

ARREEERUFTURZ AAERABEL BEIFIFHEANBELLT,
REBRAF 8. HAF A —B X i MFRDMA R, MBATAR , R ] ¢ 2 b st
HEWRROER, RABRERNXER:

p+i
n

A(L2.1)5(1.2.2)WEHHE 1.2. 1 FimR.

r
1

r(p) = (1.2.2)

r

r

3 |~

Ai1.2.1

BHERT p=n—i LISt 3G p,r, (P) BI/NF r,(p). B—H W, BRIEF
ZUAREZA(L2.2)ARITELRBPARENEER ik ER A
XA RN, BRI r (p) M (p) TR F R, B BIEEEL DK
ERE q(p) ML :

@ q(p) 2 p HIBLIAI REL;

@ r,(p) <q(p) <r,(p),0<p<n—-i,i>0;



® q(0) =0,q(n-i) =1, HERT HCEMERBIAHMARHR, UR
HEERNO,EHMABE TR WEREEN 1.

BB =5, BB —FE— B EHITE S — M A PR ER
R q(p). HOAEZHEIM r (p) M r,(p) BFHE, HOMA R RHRAR
ARFME , F R AT A ENB LA FSERE L 9(p) -

ap) = Rn() = JBEEE o<ic<n,  (123)
R %

0p) = ¢*(p) = B2 *E) (1.2.4)

n(n -i)
REBBRELZD, NiXUXEESHEN. AT (1.2.4) XK -5 BEE T X R
e, B RUEAT IS E KA ry(p) FE NI R S & B r, (p) M5 B H 5T
BEBCSMTHREMZ BN A, HLTER E—FERFRITESTM, B
TR EETRARMANRREGSRER () RER, BAR(1.2.4). RE, IHLE
@, BHAMRESHER(1.2.3). FHY i=0, PEFTRREWZEREFAFEMER

wq(p) = LRREEMBIR. Bob, ML B ERER Q(p) BT

FEALAY BC R RE , RSB SR E W A B SOk (1] .[2].

2. L&mAEGBIERL

PR A REE A R AR R R B B E W RS M ERE R, BHA—
J7 T, BATHE P B B TR A e ) A o SO L X R B T S K 25 R )
A B, X R — A B AL, IR — 2558 M RE.

B11.2.2 EFEENH S KEHME1.2.2.

N

K122

R G0 e SR i R B SR G M AR AL AR 7 X X R IRI R, 4R °T AR AU iR 4 T %
AURBESHBEEY - TR EEBE5ZYE REHTHN . RKEEHH.
FXE,MNFAESEEHLAAMTREERXFAEH. HYTE R RE
i RINEFERIFEMIBEEN TS, XEHXBREABHHLAMBRER.

HRANRFERRLAREFERS R E IR, RIBE B 5 %t 64 8
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