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WFFER R OMEL (330) : Stochastic models of population genetics were studied by means of
the theories of stochastic processes. First, several models with the fluctuation of population
size were investigated and the relation between these models was disclosed. Next, some
properties of the multi-dimensional stochastic models with compensatory fitness
interaction were studied. Further, two results were obtained for a stochastic model
described by a birth and death process. The first result was properties of the conditional
process conditional on hitting the specified boundary point prior to the other boundary
point. The second was some limit theorems of this stochastic model under weak mutation.

SN IR TE R
(BHHHAL - 1)
[ERES L LIEESES ¢ & &t
200 9% 700, 000 210, 000 910, 000
20104 500, 000 150, 000 650, 000
201 14 500, 000 150, 000 650, 000
201 24K 500, 000 150, 000 650, 000
& 2,200, 000 660, 000 2, 860, 000

2558« B Rk

B O - B - B - B (B - SR

F—U— N EBEERT, o, 28R 55*/7{1( ERET v, MeRmfE, v Lva”
R, Lo

1. WFIERAR YA O 5 EStebSTpRAY ! RITPAY (RS iOE SN R P = S ]
REARICER T 2 B89 8)  (random
E%%@i@lﬁ%‘é%%iﬁ%@&:%%ﬂ% genetic drift) &EREEOMERIET) (HEF
Z L& BT HREEEFIE, 1930 FRICED B SRRSO (A B ORI AT 08D D,
TR EEE D | Y00 bR im OB iR L7eo> T, EHBREFDOZ L DET VI
ETRVBRE B o THE L TE L, LRI xR RET L (BERRH ~ /L = 78 E




FU, HAFRRERET LV, SLEoafRE T L,
T UH NIRRT A= e E e E T RATE
TR E) Tk Enb, & <IZ, IT4E0 DNA
L LT D5y W 0 FIE O TR 70 %8
BEIZLY, LV EENRMAT R REELE /2D |
FRUCKHS LT E BICEERERET L (&
LR EE T AW EE LSRR T T L
2E) BIEEISN TS, 20X )R o
7o T, BB &R, R &
DARFNILIFNC B L CHE L IS LD
2o T&E -,
HEHBEFEORATMTHO O D ERE
FOLOEMIZIL, FOEFILVOBEME SHIC,
BOFEHIT R 712 B 820N T b R TP
LA a—F s Ial—g il oL
HHENZH SN TWb, L7eRno T, e
(R IR B 4TV, 2 b EIEYbT 52
LR, ZOEMABRREHLNCTHZ L, &
HlTid, EmBAY R LUTETET S 2 L I3ER
BEF ORI L > CTEETHL, &
<z, EBHBEZO X EREMNREL) A HE
Lo BE, FOEBEMHIIHLoOH D,
—7, SEHBEEEDPIEE T DB, MR
RO Db DITH T2 72T —~ %
5252855 .
WFFERFEE L, 1980 4EA0 6 — 8B L THH:
BB R Z 2 e h b & LIZEMEEFED
MR/ 2 AT L C X7, & <UD, Hn
HMHERFOMROER TH D J. N
Gillespie BV 7 4N =T KFPLZEHR W
Stephan 2 =~V KFE (—KFRU 4 v b -
~X VIV T UK HiR L EE IR
ATV, B D AR T A R 2 el i e
I ERIL L, 2RO OREA MR L TE 72,
P& & OFE ORI D ARUFSTRE %
2128572,

2. WFEOEHM

AWFFRIZ BT, MEREfE R L s =
VEa—F I al—a B LTE
MBI D28k x T T L OfESR
BRI 21T 5, & <2, BFERFIC
FUT D AAE D O F5 B R RE S B A 1S AT {2
EENEE SN TWARIE, & 2Rk
mOmE L LTERL L, 2D OfENT 21T
5. BURMIICIZ, kD X5 T —~ kBT
2.

(1) EAS ORIV & Ff 5 =TT L
DERL & OFEVEE OfF

(2) BARIIKO EBWFEEERZ LS £t
eRET NVOERL & ZOEBINEY
DA

(3) HEHEIEFICIH T DHfERET VO _HE

MRRR A D 75 2
3. WHEDIIE

OB THRRZ3ODFTF—<ZRD
FETEET D,

(1) EAS ORIV & Ff 5 =TT v
DERL & OFEME OfF

HEMBEFICHN D WA e R T T L
WL EEEE I —E & LT, BRSO
HIRVEICEK T 2 e A s (GBIEHFE))
T % Wright-Fisher &7V L& IR TN
LB~ L o 7 | A YEEoE R
TP LIZIERET L Th D, ZNHDET
IAE RS DS HE SR\ A8 BN B Rh %, (AR
HoEEEEREr~ /L a7@ke L TEAT
%, w/La 7R L ILBoER O BER A VLT
INSOEAERIARE (T X LRERETT
D<)V 7 L IREGRE) O E % iR
T 5,

(2) HEREIKO H B EVER Z21£ 5 %5
RETLVOERLE ZDEENEE
D FEHA

HARIIR O E B EAIER (2 >OEis 1
BEZ, —HICOREIRERNEZ 5 L FE
WREEC DN, MEOEREREZILETD
EHEMENPHET D LT 2B MR FEMAAEE
) 20D MERET V2 LRIt~ /L3 7 HiH
L LR TTHEOR R A VT ERILT 5, L8
BECHBE~v L 7HEHBHAO B 2 —
HevIal—varyEHHALT 2nbo
ETFVORME, L <, HDHIRE~OYIH
B OMEICBT 2B 51T 9,

COMBEIZI 2~V REAL—FRT 1 v
b ~XIU T URY) OGREREERT
#H W. Stephan #HAFD 7 N—TF OWI%E & B
B L TWb, £, 20T —7L
WEWEMIRF TG E2ITY 2 &2k, oM
B 72T E Bl U e Bz iR o & %
DEZE LA D,

(3) HEMEEFICBITAEEEF VO &
T [R ERAE D 5 22

HLHEBFITBW L, G EREET L
AR RN B VSN G ISR T LTI
Pl3 2 Z LB ThbLCE =, AR
B & L CiZ, Wright-Fisher &7 /L Moran
TV EMEN B HAESE R TR O L EOR R
(JEEeT V) 12X BEE (ERGEE) 2B
Do L LTI E T A DEOMNDIRT A —
A (GRSRAE R LM ORI OFE, B 2R
IKDOFREE & R ORI OFE) 372l %



WAHEAIT, ZOFTNVE S LIZBHWVOR
Sy7eeRe TV (R~ L 2 7t

f2) THWEET 5 Z LB ERRIRT .

H. Gillespie U 7 4V =7 KP4 FHI%
WCEDEEBEINTHS, LML, 20
X O ZHOMBEAEL T O TR,
TE& DFERTT NG D 1 DODMBEAET
A ERET VERETHZ ENEE
LV, ZAUZB#E LT

O W72 2 HRERHERVE D T C e s i e e Y
<L a7 @EENSEREEE LTELND
VAR

©@ FOMPEFRITZ N E TIC EOMRE#E:
EIZ X D IRE SN TV HERm R & — &
‘j—é Z))o

@ FEEREOEE X HEHMEBEERED 2 >0
HERELZFE PO LIICERL TV A
D3,

NUEEE 5, ZZ2TiE. ZofliEE~ /Lo
7R, & <IZ, —RITIRFRILBORFELC—
W TT M — AL IR R O B3 & MR BR E HE A
HWTEET D,

4. WFFERRE

e B TR _7=3 207 —< 5% L
T, WFFEDOFHFETIRAE HFEZA VT TD
W R 2 157,

(1) EAS DRV & £ 5 =T 7
DERL & Z OFEVEE OfF

TEIRE R DR % G T Wright-Fisher &
TIAZ, AR D2 B A B REE ~ L = 7 5E
BHE L TCEATDZ LICLY, EEEOMER
MEENZ LD feRET V2 ERIL LTz, < /b
a7 BEOMBEEZAWT, ZORREEREOE
P T 2 O F M E RS % & FIRE D
HEZHWTER Lz, [BESOEEDED
ReEAEBI A2 & o & &, AEEEIIEET 5
EEEBOFFIEE L0 I KE VN, fEIR
BOEBNAORFHEEZ LD & X, HRME
REZFTRFEE L 0 FIT/ SN & &6
I, EREOEB N REFER A2 b 7o & &
W E D BRI IS L 2
EERFEH LT, ZORRICED, ZhETH
JEANZE U o, EBHBEFEDOZ < OICHRIC
FLIR ST [EENREE T CoOBMEEE
ITFRFEENCE L) &0 ) mE ORRE L i
HABRREZHA LN T B ENTE T, Fi2.
I TCRERLIEAMEERE LT T L
B FRHZEET AR EICH L TERS N

TZAIMEAEE OB ZIA LM LTz, E6IZ,

INOLOFERAEE LD THEMwmLE LTA
#F L7,

(2) BARIIKO EBWFEEIER 2L £t
fEFET NLOERI & OEEINEE
DA

EMHERFICEND (EEREMERICE
D BARIEIRO AR AEERIC L 501
WboMEREF L (Wright-Fisher £ V)
Z Ll % 3 W ohBERRE R ~ v 2 7 I
®LT, UTFTOBELE{T-T,

HAREIK O THBE L& >0 0ET
UKL T, BRI R g oy 7 (DNA
X° RNA) OHEEFESILEIC L v SR T —
2 EANT, —HOBBTICORE L T-285K
EROBFEEZHEET D7D O iHmOMEEE
LT DD a o —2 - Ful I Lk
TERR L. =Dt 21T ->7-, TOfEE. HIR
EIKICEME RN W56 O SR EmE
FH O HETEAE 1 R R AL O HEEE D1
F 25 EMmD T Embhotz, IHIT, ZOD
FERND NS OET IV EILHGER CIEElL L
T LR T v DFRAT I B A E DN D
ZEeERLIE, —0. BARERRICEMEZN R
b D56 O A REMER OHEEMIZ, BHR
EIKICEME RN W56 O fE IR EmE
FOHEEM XL 0 X RE 7220, %BFDOHLE
EBRBRNZE, Lo T, MEXFRE LA
—H—DETHDHZ ENHAL,

Fo. ZOETNORATHIE TIXEIRZEAR
IR (ZER AT L0 A U IRRED 5T & DR
RRICRDAER) OMENGFET DHE L HE
LW E BB SN TE N, 2o
DOPA DOBUERBBHFEIC e > TV o T, K
WFEClE, BEIRZERERNFE L2 VET L
TR IR IR DFET DT LV OULL (15
[R) THod LMD, ZOURIMBALY ST
DFSEEEH LML, EhiT, B
WE 2 EEMICHET 520Dz B a—
HeIal—ar0orars T hEERS
e, 2Ol T AEHANT, EARERD
NI TRNG B TR I 22 IR B oD 29 SR I
FTERVD, BREEDHEPFHNGET
BIFERER DO FIIWMATE DL LN T
BEND R EO TR ERES T, DI,
Z DO TR E — R ICILHOR TR OB R~ D B
AIREMEICBET D AER (W Feller 12X D52
ROGKE) LRI TELE L,

WIZ, ZOMRET N ES I LT-
TV (—H OB N B FEEICL VS
SOBETFEECSEEEEOEM 5B
M AEEROET V) OERL & ARG O
B {Tolz, £LIT, ZOETINV (T KRG
BN ~ L 2 7)) (28T D%k
R~ D W BEREH] OB IS E s T EEN
G2 5REBE LT, 2O, BRI



DRI K > LB B TEEN S DIRRE~
OB ERR 2 < T2560H 572 L,
INECTHEEMIZE LN TWE GBis
FHEEOFEITE OB R 28 < T
D) DML WERIRSH D L aRnT I b
NTET,

(3) HEMBLEFHICBITA2MRETNVDO _H
@@@W@ﬁ%ﬁ

HEHELRFOERN R ERET LV TH D
Wright-Fisher &7/ (BEEHRN~ /L= 7 H
#) & Moran 7V (HAERIEE) X
TIVDFERNT A= N Y R E O L
&, HOFRIREOZERE T(1) O F CitHuH
B (ke s ) caflansd, &6, 1
WILHERE T WVIZET IV DFE/NT A —Z )
WY REMRE b oL X, HARMNEDEE
T(2) O F CliFR kR AREN~ L2~
mECHEElEND, Lied-> T, Moran 5
JTXETND/RT A—HNE Y72 B%%E
DLE, bORFRIREDZERT T(3) O F T
e R R TR A <~ L o 7 BRI R T 5 &
b, ZOTEE —RICINFRILHOERE &
— IR IC A — AL L B F o i R E B 2 v
THEMIZFEH L, T@) X T(1) & T(©2)
DETEHEZLND Z L &R Lz, MEEEIX
59 H SRV » 99299R28 BARIR & HPREEE B ARE
K © 95RO BABRR ClI— IR JC IS R HOR R
LD, —JH, TREKEIK - 59228 BARIR
TlE scale function & speed measure Dfi
RLBORME S E O, —IRITILFRIE
BOBFE & 1372 69, —RoT N — A bEBom
LD, ZORRENG, —RITINFRILHBOEFE
DHNIDOFRRE & LT — R Ie M — AL P o 2
NHARICHHET 2 Z L& LT, S5, Z
NoONEEE LD TERmMLE L TAK
L7,

F 72, Moran E7 /L% & e HAHGRRIC
%L T, LLFOWMEEIT 572, AL
MO TORRE L —FOS R el B
THEWISFMEERTZEICLIVFESN
HHeFime (SRR &) 1oL,
HERE L EER SN RS RSMHL L
AT BESE RS- D W L & i 7= T S
HHLT, FEINHRBRN~ /L2 7
BERDTOOFMEZELE LT, LICEET
DR RSB EESE R Gtk % 7o & =03
AT = R AR 1T T OV AR SR AR & 7
DI EERL, B INTSMA X MR
(AR FE) OWREEIToT2, —FH,. Z
DB RPN BESE SRR & 1723 & X0
ST EfERERII~ V7R ST
RN EERFEA LTz, ZOfRRNG, B
OB E R TR T - m R %
BEZHZELIZEY, wvaTEEnsIEv v
A7WENERICHEEIND 2R LT

IHHOREREFE LD T 2011 FIZ b%/@
R RFCTRME SR BERICET S
FERESETREL, DI, Fimmce LT
/\?L% L/f:_o

5. ERFEERCE
(WFgefRzsE. Wt
1T TR

Gy HHE R ONEEERT 78812

[ﬁEHIL uFFHjC] (%‘ 4 'ﬁ:)
@O M. Tomisaki and M. Tizuka,
Weak mutation limits of the Moran
model in population genetics,
Ann. Reports of Graduate School of
Humanities and Sciences,
Nara Women’s University,
Awi A, 2013, 28, 1-12.

® M. Iizuka,

Effective population size of a population
with stochastically varying size,

Journal of Mathematical Biology,
#wiH, 2010, 61, 359-375.

® M. Iizuka and M. Tomisaki,
Conditional processes induced by birth
and death processes,

International Journal of Mathematics
and Mathematical Sciences,

A wif, 2010, Vol. 2010, 1-24.

@ M. Iizuka and M. Tomisaki,,
Transition probability densities of birth
and death processes with finite state
space,

Ann. Reports of Graduate School of
Humanities and Sciences,

Nara Women’s University,

AHi A, 2009, 25, 271-284.

(ra¥ER) G140
® ﬁﬁ%%,
BRI
FEARIR,
Recent topics on Markov processes,
201342 H 10 H,

RBIFRY (BR)

® M. lizuka,

The effects of back mutation on
compensatory molecular evolution,
201249 H 12 H,

Lo REAN T Z— (FAY)
® M. lizuka,

Conditional processes induced by
one-dimensional generalized

diffusion processes related to stochastic
models in population genetics,

5th International Conference on
Stochastic Analysis and its Applications,
20119 H 9 H, R K% (K1)

CHIN D HERT T VDGR



@ M. Iizuka,

Models of compensatory molecular
evolution,

Annual Conference of Society for Molecular
Biology and Evolution,

201147 H 27 H,

HERRE: (D)

® M. lizuka,

The effective size of fluctuating
populations,

201049 H 14 H,

a2~ REAM T Z— (FAY)

® M. lizuka,

Effects of dominance in selection and gene
duplication on compensatory molecular
evolution,

2011 49 A 13 H,

a2~ REAM T2 — (FAY)

@ HUEES,

5 ™7 E A DR AR B 22,
H AL B 5 AT AR,
2009 4 10 A 30 H,

TAT 4 LE ()

(XEF) GFofh)

(PEZETY PEHE)
ORI (G o #4)

OBASIRIL (B0 )

6. WFFEHR

(D WFFe RS

B (11ZUKA MASARU)

JUMN R R - il - HEEER
WFgeE 5 20202830

(2) B 7Sy
L
(3) M TEH
L




