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B R E DO T IVAL & E
Riemann-Liouville f§4r 27~

mibkyARb R OB - 3 M8
BETEREEMeRe WM&
st AN BE

(AT 1997 8 A 4 H ; BET 19985 A 11 H)

= =

Maxwell & Kelvin-Voigt EE» SR 2 BHE L HHEWED £ 7V 2 H K L, Riemann-
Liouville (RL) X 2FIAL CZOBRBET 2 FAHRABER 2 #ELE L TERLT %, 0%
D, BEl7T—5 o THABRROMWE 2 FHTE 2 XAV HRE L U T RLESRTROHER
HOEHEAND Z L ETRY., £, BREMOIBTHRAT — 7 28K (FBEXRER OFELE
AT, BEIEI SR ZHERFEEEBONBEREZHET 5.

¥—7— N [ #ffE, Riemann-Liouville #§5%, #CRMAESY, HHSA.

1. FU&I

BT, &, a7 ) — R EEMORFREFLPHEBREIC X 2 LREEMOBERHRICHS
NAENER Y NREFAROBH 70— X7 v 7a8hTw3, —h, SEcBEEL2EAS
HFEM OB LTI, HBHEEYE I ER S MBI S THRIBIR O 40 T
ERRDOENTVE, ZhFEORMLFHARF T 2HROHNO—DoI1C, HLVLEEL
Fi L WEITRICEMA T s W ERFZROBERYH 25, ZOBRIZELEHEE >END T, 3K
O YEZOREBZ I EWEEEORZE L WO HLLWHEFOFTED N TW 5,

MR ERICRE T ARHABRROBNED—DIZ, THAINCET 2RRY 255 (GEE
#) X Brown &) (fBm) & L T, Riemann-Liouville (RL) F3FE R TN T 2 VD S
(Mandelbrot and Ness (1968), MaCcone (1981), Peitgen and Saupe (1988)). RL o F R
$5E, THABRBANTEETH S /4 XL BRDICEFLEE2HRET 2BIROBAATE
xh3, 7k, RLBESET (Oldham and Spanier (1974), Miller and Ross (1993)) (3 #4%m|
DOWEMEERR D 5 R GEBEKE) ORINANFEMERINI DO TH S, FEROME
SEEERITVLA WAL RIE (Mehaute (1991), Metzler et al. (1995), Strgmme et al. (1995))
WCHEASINTW3, Bz, Furukawa (19853, 1985b) i, S8k #s DS % Langevin 512
RIGHEBL T/ /O EDOHKEELR L. RLESEREHE > - HMBHO X227 MVERNT
(Koyama and Hara (1993), Koyama (1995)) dfikbiiTw3, %i, WEX2REHREX
(RFER) NEREIDZRELARL, X7 —{b& i Langevin HFEH % (Koyama and Hara
(1992), J -/l (1992), /U« B (1992)) 28BRHT 2 &, HBEDO AT MV TE

* T980-8579 EHWEMEHEREKFEFHE 0L
** T371-0845 HEFSILRIAETH BTIHT 580.
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5,

IR, HEHROHER 2 RO B NHAIBR IO T 5 7 70 —F & L CHEHR&A O 5 (Amari
(1985), HFI - £ (1993), Murray and Rice (1993)) »EHINT W3, F/z, BRS%M
S HIRE A O THEERRE O FERE (Janyszek (1990)), FERIBFE DRI (Obata et al. (1992, 1994),
Obata and Hara (1996), Ruppeiner (1995)) %#H%2d 2 FEEd BRI T W 3,

KFX TlX, Riemann-Liouville (RL) BE5MECHH T 24635 % S oMY E THEL,
ZOYVEBRTENGHPEICED FHRABRR RN T 5. ZOEELHEEMEOILHIRE
DOIEFBIE A 7 — b & hiz Maxwell B, & %1% Kelvin-Voigt o R TiEB s h
3, 851, BRRIZEL /A AMELHEEE LT 28R 28H T3, 72, Eis
KT 2 AN EEHOBE T — 5 218K FEREH) OEBRMELE AT, HREMAYE
DIFTAHS /7 A ZOBHHED SR & 2 HERFEERBERON 2 BB ABEK R HET 5.

2. BRLCHEMMEIINTIHEREFLOMR

MENRITHEEHEEE Sy 2Ry bR (K1) ko> THREIN S, WHELZH#
[ Z IR E IR 2 h s ORABEROFE R OMHF T Maxwell (M) & (K1 (b)) H50id
Kelvin-Voigt (KV) # (K1 (¢)) TETMELEN B,

M BTt (0di=12}) BFRER (6=0=0), & (e{i=1,2)) BINER (e=a1t &) TH 5.
Z OREEMEOEIX

_ o, 1 [t N
(2.1) e—G+0£de

THRENS, ZITCRNAER (RAWEYER), 7 3MEETH 3,
—7%, KVETR, E0TER, IGHSNERTHS, I OMEEYEDIETX

(2.2) 0=Ge+ 7}%

TEzoNn5,

& (e(t)=eo ! —5E) BT MBEEFALD ot) BEAER, &4 (o(t)=0c:—F) %
W T KVREIE T LD (4) 13BEEE E Ebh b (Yamamoto (1968), Eisele (1990))., Z#h

b

(a)

LIJ o
(b) {c)
1. (a) Fyva®Ry b (9 #HEE) L2 (G HIMER), (b) Maxwell B, (c) Kelvin-Voigt &,
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ij_
(72:’_ %6

(a)

K 2. (a) Maxwell O—#{tE€ 70V, (b) Kelvin-Voigt O—MLE TV,

BDEMEEWRT M L KV EEFLOBIZENZFN o(t)=0 exp(— /1) 6o= 0(£=0), 7= 7/G]
& e(t)=co[l—exp(—t1)][ea=00/G=6e(t=00)] L 75 5.

H (2.1) &£ 2.2) 2FCHESELLEK2 TRT—Rbah/: M BOR#EYE (K2 ()
WXL T, EALAROME R

G(t) Gk -t/
(2.3) Groad( ) =2 )= 2 Fse
THzonB,
T re=1/Ge Xk BHOEHDROBEERT, MBEREEH O I2HER 2 E VR ER
Gr IO REEN S,
FkEz, —banz KVE (K2 (b)) OBE, BEBRORIX

&2 3 (Eisele (1990)).
ohHViTed X(H)TEL, ¥ 1/cx2 vy, MBOD Gé E KVED o/p #QTET &, (2.1)
& (2.2) YT IRAR

(2.5) LX)+ 7X ()= Q)

LEEfAZ N5,

BHLOETLV (B /N (1991, 1992), Hara et al. (1992), Koyama and Hara (1992))
PEE RIS N REEME [(2.3) & (2.4)] L3R 2GR HEEYE R T VA T
3, COBMLEEEMBRIEHO MBBL U KVEOERLORLIESRTHY, BINEKR
DOREFERIZIA 7 —nbahi- HEABER (SCE) £ (=1,2,...)

(2.6) 2 X0+ 7 X{)=QU1)
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Tidans b0 e $2, 2%D, SCERIZE N2 ZBEAERMAEM I, KRATHES L
A —1) v 7H;

X{H)=a'Xo(b't) (a, b EEEH, b<1)
(2 . 7) Yi— bi7’0
Q)=a'b'Qub't)

BEFEINTWS, 2Z2TX(HO=Xt), £lat b3 A7 —VAFTH 2, AF a DYBHE
BRIk a( >1) BBEOFEE, 3 TRLEZ=y b DA o(<1) BEHOBEIE, 2=y + D
HARERT.

HEAR (2.6) LA —V 78 2.7) TEREENBZIEH - EEMEEL L ONEORLEE
LT—2DHLWEER I 21ES, ZOBEERIERE L TO Gralt) & Jee(t)[(2.3) &
Q2. ST 2ERN X0 BZOHEAIRERET 2 SCE ROMR Xu(t) 0Ff1E LT, KR

(a) (b)

B3. (a) Maxwell HOBEER 3, (b) Kelvin-Voigt OEER Zs. BF a DEHRIZ a(>1) 5B
EREZOMEL, o<1) WEBOBER—EOBER N T 2EAZRT.
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(2.8) X( t):éle(t)
- gla"Xo(b"t)
TH5zo0 3,

BER Zs N T B Great) & Jree(t) 2 (2.8) TEL, MIEFEITHEMT 2. ThEa<]l, N
—oo X LT, BEREEETHHASHE (Hara et al. (1992)) 3 2. HEERIZFhLZFh

_ 1 _7

(2.9 (Grelu(t))asym—mt

Z(5 )= @ u-m@nm _lna

Se(a, 7)=|In bl,/ 5 e . a=1p

&
1 oy
2.10 re asym—=7=—1"¢
(2.10) UrelltDassm="g 77>yt
5 —&ess(8/7)+IN(1+ ey s)
E/(&; }’):|ln b| (ée;f € l_e—aeu Qefr = &7/(1_*— ﬁ)

THEzen5, ZREOERRIZ, A7 Q) ZANLATHERR (2.6) 5575 ALTH]T
KOS, ZOEER Z T2 X(1) 0FEREBWT (2.9) 503 (2.10) 3EER S
OERES, % v IEEEBEO®RER2T 5,

3. Riemann-Liouville (RL) MO¥ZF#

—fRiz, HDAENT: ) A AVFERTERBERER D S RET 2 THABRRIFRY L L CH
HEN3, ZORMELEREHH TRREESR 2 £ A5 £ ZORR%IZ, Riemann-Liouville
(RL) #4r5R7~ (Mandelbrot and Ness (1968), MaCcone (1981), Peitgen and Saupe (1988))
BHEO IR T T V&) ((Bm) & LTERTES, D%, HER I DET 2 THAIH
ROFCAHRE LT, ATBEK (V14 X) Xult) LIGEBE KD [(2.9) 20 (2.10)] 0BAA
BREES &, B Xow(t) 12, ANBE (V4 X) % Xu(t) LT

(3.1) Xoul )= [ K1 =) X s)ds
=g§£?pwrﬁi49¢ (0<a<l)

tREhs (M4), B ERIMETE 5 (R 2.9), KVETIRE (R (2.10) 2%,
X (3.1) D Xow(t) ZEER I DSBS K(t)=1"%/5x(a, y) TERI WI-BERYI L LTEE
ihs (M428]),

1z, Ex S I BESL

(3.2) ()= fo et gy (1>0)

Kout ~=— K re—— Xin

X4. AH7IBEE (VA4 X) LREER



482 MetsEE 465 25 1998

BT 3Bs, AT ar (1/2) —H (H:Hurst %) EE+ 2%, (3.1) ko {Bm
2T 5 RLESERRE2E52 5. —iZ, AT 28RO FRIBECEERCEL-T
(3.1) O K(t) 2ISEBEBE LIBAAERTEZoN S, ZOBEWRTEK & 23T
nid, G.RERERERZ 7Sy VEBE DT REPHABR I T 2 H L WA HK RL
BARTRLEADIENTES,

BT, AHEE (V4 2) Xalt) 2 Eafas 7 ZE8 :

(3.3) <Xin(t1)Xin(tz)> = 0‘26( h—t)

L, HERZDETATHARKRENRIZT 5,
HA7BA% Xow: () DOFEBERESIZ
(3.4) R4, t2)=<{ Xous( 1) Xou:(£2)>

TEESN, R4, IR 3.1) & (3.3) KL-THHfian5.
£RG.HREAL TTRHABER L L TORRIOIEE S 2EBRRET L. 20719, Xow(t)
@ Karhunen-Loéve (KL) BEBi (Ash (1965), MaCcone (1981))

(3.5) Xaut(t): 212n¢n(t)
n=
Xout (1)
0.3 0.4
n=10 L n=10°
0.3
0.2
0.2l
0.1 0.1
0.0
0.0
0.
0.1
0.2
) ! 1 ! ! 1 | i 1 I ! !
I 5.2 .a .6 5.8 TS I 0.2 5.4 5.6 .8 .6
t t
0.4
0.4 n=10?2 n=10%
0.3
0.3 3
0.2
0.2
0.1
0.1+
0.0}
0.0
0.1
0.1
0.2
-0.2[-
I | | s I
5.0 or o 7.5 3. TS -0 5.0 o]z o!4 ol ol T.5
t t

B 5(a). #EX1wstd % Karhunen-Loéve (KL) BB (=10, 10%, 10%, 10%).
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275, TIT, 2%

{zw>=0
2n2Zm) = AnOnm

BHIES T VT LARERRBTH D, ot) IEBHERESHER

(3.6)

(3.7) f "Rt 1) onl ) dtr=ngn( 1) O<t<T)

Wil T ERBS, . XEEETHS.

A B.D % 3.4 WAL 3.5 #FET 2L, 3.7) N 25NN IEON2,
COMAE 4TI 5 L, Xy EVOMDFEASES 1S (MaCeone (1981)). ZDF#
R, a=0(H=1/2) DHE, FOUREFOMSHBRIC LB, ZhEEARMH ¢(0)=0, (T)
=0 THES &, Xow(t) © KL BB

(3.8) Xout(t):ngl»gng Sin%

BREONS, H5EEERL L2l (38) THUOEKEE A MEFHEL2T R > ERTH
5.

RICHIBEBOBE T — 5 05 7 4 X Xi) OME 2 HEET 22 E 25, RGB.1DD
EATBREE ek EFRL ChE2HERT 2 &

Xout ()
0.2
- | —10°
n=10 0.2 n=10
1.0
0.0
1.2 0.2~
0.4
1.4
0.6~
1 | 1 1 1 1 1 4 1 1 1
0.0 0.2 0.4 0.6 0.8 T.0 0.0 0.2 0.9 0.8 0.8 7.0
t t
4
o.2f _ 0.2~ n=10
n=10%
1.0 0.0~
1.2 0.2
1.4 0.4
1.6 0.8
1 1 1 1 ] 1 1 1 1 1 1
0.0 0.2 Tq 0. 0.5 T.0 0.0 0.2 0.4 0.6 0.8 1.0
t
t

B 5(). HEEAR2wxT 2 KLER (n=10, 102, 103 104,
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(3.9) Xin(t):exta-IJrEK(SiLf’i) % { A t(i(_oui‘;gf}ads] (@>0)

HDHW0iE, BOER Xa(t) o3 2%k

~ t
(3.10) Lt = [ Xokt)at')
_ ek a, o (sinan) [ Xou(s) -
= &l +._4K( P )'/ﬂ. (t?s)l,gds (@a>0)
B/oN 5,

AR (3.9 & (3.10) 2HEE L TR L, RE—HRIHEHEEOT— Y g h 28
WHEE e 2at ARPEH T L EBABRZ e & /4 ARHEMMCHITH S LIREL
7). Bz, HAR I EEETAARS A XABOZEH(3.10) * BEAICERICRIET 5708

10

sl
A of
5l

=
e 8 X
—r— X

Eﬁ
£
Shbon.
8

g

2
5§

Xout ()

>
& © o
sy
bhdowea
o
w
E
2
8
o
g

300 1660

s}
Albonae
=
d o =
§
E

(e}
s o
g =
o
4 o o

0 200 430 600 Ll 1000

A
J 260 400
(b)

6. (aEfat v ABMOANBEE (/AL MIHLT, 5x=1 BT a DELRTTHEESLIZG.1)
D OFEFETE SN (/1 X) OfER A(a=3/4), B(@=1/2), C(a=1/4), (b) &h
7—% A, B, CEZEEILHEE: LTER 3.11) oFEAEr s FHRENDIAN /A XF| (W)
OHE (AW, B->W, C-W).

(a)

&

800 B850 1000
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2, ex=0(=01//N),N: 7—%%0), Gx=1t%5. ¥/, KEI[0, ] ® 2 L&M 4t TN5
#L, (3.10) OS> %

o (n_(sinar\& 1 Xout((i+1)4t) — Xou(idt)
.10 Zd=("F)E = rimar ( 4 Ja

T3 5., K6 OBMEAEORERIZ Ji=1 ¥ LIEXRKRTH 5.

A (3.11) WX AFHBEDZ YN, BEKO WL, Blofdg (GHE (1993)) ETRI4 240
Bbdboh, INFEOBMEHE» S ARSI A XREEFHONY — > CHET 2 &, TEORII
BELVESTED SLw, ZOBERTEREREE L/ 4 X OO EORE £ 33
niE, X 3.9 b2rwix 3.10) ZAHEN /A X0EBR L AT, ThEEEAR IPBET S
THHFRFCBE L S REOBITICERA T2 2 L3RS TH S5,

4. WEEBERMBOAMK

ATET & T, Xa() T 2 HERSA I TH 2 & LIz, Thbb, IBHPREWES R
BERERI R HE T RS EGA 7 AR ((3.3)2HR) TH - 1. KETIE, Xu(t) ® Xowlt)
T BT - 2 H, COMREEERONBKLHET s2REYE2 5, D%, IE
M E L TATBEE (V4 R) Xunlt) BRENE x 2 FRT HEREHX, HHEH (V4 X)
Xou () BEER I Lo TEBIS NI BENE y 2 KR BHRERY L a5, Tz, BHRK
HHEME XY 2IE 00 2HEREH () OFHB fF Tho i b, ZOPELTEK
(FERZR) OMETET NV E2F 2, BRI CHRREE—RONER 2 H#ET 2.

Mate 7V 3EE (HEE) 40 P OWERE BRI p(x, 0) DES S={(x, 0)} TH 3. xiX
HERERX OFEBRME, 0=(6",6%...) 1 nRTNFTA—FTh 5,

SOERBERIINNT A—5 0 TIRESN, 013S LOBERTH 2. 0:=0/00°(i=1,2,....n) D
—XKAEEDE To={A|A=A0} 3H 0 CB I 287 " NVERTH 2. S OEZIHERRE
BB THE e R2FHT2E, T, CRBLES VT ALK ER Alx) TESNZERY P LT
4]

(4.1) sV ={A@)A(x)=A%:I=Al, [=z, 8)=In p(x, 6)}

BRSNS, N7 bV Alx) )b 2 HRHER E[A@))(=E[AID)=/p(x, 0)A(x)dr=0 T
H5,
FEDOT v LEH Alx), Blx)loxtL T, BAY MVZER TR Fic g%

(4.2) CA: BY(=E[AIBI])= /m, 0) A(z)B(x)dx

TEETD. CONTE A, B>=E[AIBI] 13 0 OFBUCH L TARETH D, AH 7 —FK ¢ 8
N7 MVARK LT, ¢ DAHMEBEE A(¢) TEET S L, ZDEHR G L Leibnitz B
W, N7 MEBEERI Y VAIK L TR, BOARRORERS % I B TEHET
&, BERABUIIEEON MVBECEOWRB LB, CO k> TEHE XN S, BT, o R
>3

1;"14131)01]

(4.3) T B: C>=E[<ABI+

THz2 o5 (Amari (1985)).
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D o BEERROERE D UESRATEET L. BER L LB XY Tk, A
$157— & ORERBEREREN Z N FR plx, 0)dr & qly, Ody Ty y=F(2) TRESNZHD
Y43 e, BT — 5 OREREERE o(y, 0) 1L 387 P VER ORI, G=Glq] % ¢
DORMABESE LT

(4.4) CA: BY(= Ed| AlaBls])= f Gla)A(y)B(y)dy
— EJ AFBF)
TEHEINS, TE LB 2L bDTHY, lL(=1Lly, 0)=F(=Flq(y, )]) TH 5.

D Y F IR E —{L L - EREEBIE ¢ ORMABI Flo]l TH 2., BAEy O~
MV A(y) & T5 ST 2 8 7 bIVER

(4.5) T ={A(y)|Aly) = A0ila=Als, I.{(= Ly, 6))=Flq(y, )]}
EHRT 5. 22Ty, 0) & p(x(y)oyfox|™, x=f"(y) TH 5.

AHHBEEDO 7 — % 2 EHE L T EEEHOEH(X-Y) OHiE T, P L ERFEIIE
WIZHBIT B 2 LR ERT D, ROBERWER -

(4.6) 1. <A;BY>e=K(a@)XA;B>
4.7 2. CAB;CYe=Ko(@)XAB;C>
%Eﬁttj

2T, B Ko@) ik, IEEROWINSG S EVERET2ETF 4[(2.9 & (2.10) 2E]
Vod U CHRET 2EEFRETH 5.
ZOEFHL L 2BARNOHBICB O TEMZOEBESEEINDE ZE2ERT 5.
AN T —F T, BEEROERMBEOES (x—y, px, Odr=q(y, O)dy) T 2TEER
(Alnp=Alng, ABlnp=ABlng) CEET 3L, BF?2 4.7 ZROBFKR

4.8) 1. GE{‘”( ‘g;) = Ko@)

(4.9) 2. GEI‘I]q‘Z jq(g‘fg) K@)
WEoT

(4.10) (AB;Co=Ko @I B; C>
@.11) (= E[(ABH—AZBI)CZ])

wEREZ OND (B ASK)., 7L K=K(a) 13 @ TREL ¢ CEKEL 2 WEEEK
Th5.

BER I, TERASh I —RE3 - BEEE 2R T RAO WK Flg] £ EAH DAL
[(4.4) 28] 22T A% Glql 13, BER 4.8) & (4.9 »5ZFhZh
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M%qx,(mlxo<a') (Ku(@) /Ko @)#0)

(4.12) Flq]=1 Ki(a
Ing (Ki(@) /K @)=0)
(4.13) Glg]= Ko @)q'~2@ro@)

TEHEZ6N5. 2%, 22T, @a=Ina/lnb(R(2.9)2W) % o FEFEBEEEB L, K(a)/K(a)
=(1-a)2r8%, FrGuxd5(4.12) L (4.13) 265 &, <AB; C)=<IPB; C>, {AB;
Coe=Kla)PPB; C) nEH &N, a=1THTPB, C>=<AB;C) % %, ZOE%T,
(4.6) £ (4.7) DERE 2 IEGRRERET 288 TH 5, 7 K@) OBEIE T 6 2RI
THWHE, L 2 TR Eh o RES RS, ERIICIIEBRT — 5 0o SEEE 0 X
L LTRDZIEDABETH S S,

5. #& £

KX T, EHOHHEEMEOT TV E L THLOWEER I 216D, IHREICHES T
AR 2T T2 AR L7z, ZOBEER I 64 L 5 FHA3 R IE Riemann-Liouville
(RLDBESFRC XD HREE LTERbans, 2%, BHF—508HI»S 2 4 XFEDE;
BELVEEHEST 20X EH L, o, HER T2 AHNEEK (V4 X) 0F—»%
PR (FEEER) OFEBRMEE AT, BREMOIIBTARIES FEREH) OWNBE E#
ET HEEEERNMEL .

2HITIE, BEHTHEENEEZS Yy 2Ry b EXNFOBEAEZRTEF ML, ZHEDE
FHEORHEFER AR Ay —VEBICE L THEICR 2EER S 2HE L. DR EOR
HMIZLIZYE ORI T2 A7 — b3 - fHEHBR(SCE) R TEB SN, $72, &
FROILERMER RLESRTRICHY T 2 I0EBEKCRBa N, D2 0, ICEEIS & WL 5
flis 2 &, BEENCTNIE RLEOMFEEBUREVERT Z L0857, A 7 A8 ) 4 X
FEXPEESR L KHEDATNTWEES, 22 TEFHINHH /4 X3 Karhunen-Loéve
(KL)RBATRII NIz, #2, ZOFTNOIE TREMKEMEME CREST 2807 —5
06 A AFWOMEZHE T 555G, RLEBARTOFEHBARSBHEINE Z L 2R LK, D
D, ANBE (V4 X)) OHEEME Xa(t) 2RD 2HEE LT, BEBMAROZYM LT
7o, 2HiIL 3EDOAHN /A X BT 2R (BEER) HMRBATHBY VAR THL Lk
2, 4EITIE, ALNBEBOBRIT -5 2HEERERX, YOEBREr Ly (T, ThoOME
REFEBCHET 2 RMONBEHZHET 2HEL2ERL L. 2D o8 (Amari
(1985)) 2D UBE-EETHEE L2, HFEICIZ, EE (EEF—5) BT 2 MO %5
BERET 2HEAWEF (14.6), 4.7) LIho0EFLPEEFR[A.8) & LI BNEE
THolz. FEZOBMRR» & — b S /- RERES R £ RERFEEBEB O N F BhE X
N, BEHLHHEEYEOEHES A LT THEROBEER C R I N2 »BBRRT X7,
COBBIEERD % (4.9) »5WEKGCHRE o7, %/, FRHABBOT—70IE5> > x
ERET HNBAEREBTCHI L hDd L, FRRBEZDOIGETHLREBOBEEHET 2
Weber-Fechner RlO—#{tTH 2 £ A 2HHTE 2 (K (1991), Ikeda et al. (1995)),

B o=
EERIL L HOBETFED ST TRENOD 2HRWRI AL N EORLEEE L, EDTE
CREHOBER L,
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82 A (4.8), (4.9) ¥ (4.10) o#H

SERRESREINL L2 ERTAIEANEF 1 L2 [ (4.6) & 4.7)] DEKRE
B (4.8) & (4.9), ZHERERU.I0)RHEHT S I Lk > THREICT 5.
9, ROFN !

(A1) AF(=AoF)=A( e a)a G-
=(Aln q)q%
(A.2) ABF=A(BF)
=(ABIn q)q +(B In q)[(Aln q)q aF ( ngﬂ

CEETS. 2, AWET® Ly Aly)=AF 720, R (4.6) OEARIABDOERRLS

(A.3) CA: Byo= [ GlqlAFBFdy

f Glgl < > (Aln g)(B1n q)qdy

LERTESL, ZOERKEBVT qdy=pdx > DAEE Alng=Alnp t NEDEEN4.2)
CHEETS L, BFE1
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Modelling of Complicated Visco-elastic Material and Its Inverse
Problem : Riemann-Liouville Integral Representation

Hiroaki Hara and Sang Seok Lee
(Department of Computer and Mathematical Sciences, Graduate School of Information Sciences,

Tohoku University)

Tunehiro Obata
(Department of Electrical Engineering, Gunma National College of Technology)

Yoshiyasu Tamura
(The Institute of Statistical Mathematics)

A model system representing a complicated visco-elastic material is constructed. Irregu-
lar motions exhibited by the model are formulated as an inverse problem by virtue of the
Riemann-Liouville (RL) integral concerned with fractal Brownian motions. It is shown that
an expression, capable of predicting properties of the irregular motions from data observed,
is derived as an inverse transform of the RL integral representation. Based on information
geometry we give a functional form of probability density functions which are determined by
the data as values of the samples or the stochastic variables.

Key words : Inverse problem, Riemann-Liouville integral, fractional calculus, information geometry.



