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bB R1NQwO^ 1+i^ 4K(7F"k,, QwNMR,!9H
QoCF*j, -^C?A,J$h&Kb+(k. Lo, Qw1N~|O,1



^ 1: bBR1NQwJ~ 1. 1979/f"+i 1985/K+1FNssi|V
NQ,kL,(5lF$k. 3NkLO|\Qw1Q,T"AJVSOLJKG/=
7F$kbNG"k. N<H No. 6GG2?NH18^G"k.
z-3/wYKgNVN~VH5lF$k,, 3N1OwYKg,?~/
-?N+OC-j7J$~b"k.
wYKgGOJ/wYK.r+kH, ,'-,hjOC-j7, wY,7yihjbE/Jkh&J<$K.KBkH, [\ljN~|GK.,
/-F$k~|,"k. 3N1GO, wYKgN~VVVr~|H9kN
GOJ/, wYK.K\r~1F~|rM(kN,h$+bNlJ$.
^NeN\9O1+n1LGo^lF$F, 1/4HK/79$o_,
"k. =3K/,-7F"kNG, =lr\BK^r+k3HK7h&.
^ 1N 1981/"+i, ^ 2N 1983/K]1F, ~|,s 146.5|G<$
K.,Q,5lF$k.
N<H No. 6N.NOXO?N^GO, gK.O, 1N>B,Gbg-
$uV+iGb.5$uVK\k~|K88, wYJ~N#(JQ0b/
J$. =N3Hr2MK9kH, ~| 146.5|G1Np\M0ND%}L
,/-F*j, 1N>B,}C7F$k~|K, 1N=LGNQ0Khk
wYJ~N#(JQ=,/-F$kH$&ra,D=G"k.1.2 gK.N?$_s0N:l

H3m,, ^ 2NOaN}K+(k 1984/vNgK.H, =lKz-3
/ 1985/N 2sNgK.GO, =NVV, 130| 135|G"k. 3lO,
"aj+Qw1Q,T(qJAAVSOKNwYJ~r2H7Fb, 1MK2



^ 2: bBR1NQwJ~ 2. 1984/f"+i 1990/K+1FNssi|V
NQ,kL,(5lF$k. 3NkLO|\Qw1Q,T"AJVSOLJKG/=
7F$kbNG"k.
N+ak3H,G-k. 7+7, 3NeOFS~|, 146.5|Ka$u7
,3/.1987/>PNgK.NeO, gK.N/3kO:N~|KQ,,J/,
=N!N 1988/>PNgK.bQ,,/J$J^ 2K. "aj+Qw1
Q,T(qNG<?GO, 3NK.ObCHu$.
=3G, 1988/e>NgK.H, 1987/>PNgK.HNVVO!?[
I+H$&H, s 415|G, 146.5|N 3~|,hj 25|[I;$.
3N 2YN~|N;$v]Khj, BO 1981/+i 1984/v^GN~
|NgK.N?$_s0H, 1988/e>J_NgK.N?$_s0O, 73
|JU)<^k~|Ns,NlK:lF$k. 3N"HO, gK.N~|
O 146.5|G 2003/^G3/NG"k.1.3 ~|O?|JN+

33t/NbBR1NQwO, 2004/+i 2006/K+1F 6sNgK
.,/-?. J+Gb 2005/vNgK.O@k5, 8.5y0e^G<,k
\J*JbNG"C?. 7+7, 2007/K~CF+iOgK.,u/JC
F-F$k.
7+b, 2004 /+i 2006 /K+1FN 6sNgK.N~|N?QO141.2|G"j, =l^Ghj;/JCF$k. 3N 4Q<;sHa$~
|N;LKINh&JU#,"kN+O, Ko+KO=GG-J$.3



^ 3: bBR1NQwJ~ 3. 1989/f"+i 1995/K+1FNssi|V
NQ,kL,(5lF$k. 3NkLO|\Qw1Q,T"AJVSOLJKG/=
7F$kbNG"k.
33KG2il?|Vr^s@l|si|VJ1963/+i 1995/^GK
NbB R1NQwr, !#*Kh}7F~|raa?c,"k,, ?Q~
|H7F 141|H$&kL,@ilF$k (1).
>:~aRJMikako MatsuuraK?AO, =N~9N~|raakWm
0i`rQ$Fan4/VNG<?r4Y? (2). `wiN@?~|O, ~
|Khj;$lgKO 130|, 9$lgKO 150|H$&MKJCF$k.1981/+i 1996/K+1FN|VN~|O, 140|H 150|NfVGB
j7F$F, 33GM!7?3HH7bOJ$.
8gs&Q<7<JJohn PeryK?A,, =l^GNbBR1NQw~
|N&fkLr$/DbzQ7F$k@8,"k (3). =3GO, ~|K
hj~|,;$lgGO 137|, 9$lgGO 143|G, ~|O~^, T"
3*KQokHRYF$k@8,"k3Hd, wYK.NstrI&t(
kN+H$&djrs/7F$k@8,"k3H,Rp5lF$k.
3Nh&JT,'JQwr9k1N, 9|VNQw~|rdjK9k3
H+N,, BOVcCF$kNGOJ$+H5(Wol, >:?ANh&
K, =N~9N~|r,j, =NQ0r!$9k},EvGOJ+m&+.1.4 g6}|H.6}|

bBR1N<$wYK.NVV,, ~9Qok3H,0aG,+C?,,
BOK.wYOQ0,x7/, u$wYK.O, t(ZlJ$[I/3C4



^ 4: bB R1NQwJ~ 4. 19989/f"+i 2000/K+1FNssi|
VNQ,kL,(5lF$k. 3NkLO|\Qw1Q,T"AJVSOLJKG/
=7F$kbNG"k.
F*j, Il,1N=LNl~*JQ0G, Il,14NND%}LHX
8,"kN+O, FWKOhL,D+J$.
= 1K<$wYK.,?s+Q37F+il?vcrG2k. 3lJ
0N|VO, c(<$wYK.,+ilFb, ?^?^1N>B,g-/
JC?3HG, <$wYK.,88?HWol, 1ND%}LN,O,g
-/JC?HOWolJ$.
=&7?6/*J<$wYK.NcH7FO, 1989/vNK.J^ 2K,1990/vNK.J^ 3K, 1991/vNK.J^ 3K, 1997/e>NK.

J^ 4KJIrs2k3H,G-k.
3&7F+kH, 1981/+i 2007/K+1FNsl||NVG, <$
wYK.Hu${K.H,+jV5lk5?*J4mBRV?NQw7?
NO, =N0,NlN 3400|xYN|VKa.J$. =lJ0NT,'J
Qwr7F$k|VN},, BO9$NG"k.
b7, bBR1OINh&JQwr7F$kN+HRMil?i, @k
$~O 5.2y/i$G, wYK.O 6y+i 7y/i$, ~97yhjE$
wYK.,"j, 10sxY, gK.H{K.H,r_K/-kQ?<sr
+jV93H,"kHz(k3HKJCF7^&.
>:?AN&fGO, .6}N~|O, ~|,@ilJ$H$&kL,
PF$k,, 3l,57$zG"m&.
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= 1: g6}N~|
~| <$wYK.Nst ?Q~|1981 / � 1984 / 9 146.5 |1992 /v � 1996 / 11 146.5 |2004 /e> � 2006 / 6 141.2 |2 6}NQ02.1 b9/o/N@8

bB R1NQwNC'O, ~|, 145|N<$wYK.,?Y+3-,
d,F=l,Sd(F.6}N~|KZjXok3HG"k. 3Nh&J,
Vg*Jg6}Qw,?N/-kN+O, 9/}r5lF3J+C?.
=NGiNj,+jNRHDO, b9/oGq+l?.NOXO?KD
$FN@8G"C?. f<j&U!G(UJYurij A. Fadeyev "k$O Iu.A. FadeevK?AO, pB FG1+i$N,.lPkaxr&f9k\*
G, AL,@[H18G, wY,@[N 3200\, =L9Y, 5500YH$
&1NO?rD/j, 3NQ0r4Y? (4).
`i,m\7?pB FG1O, 1955/KO9Z/HkNC',B4?G
"C?,, a/GOK2?KJCF$kQw1G, G1u1@NfK"j,
J=NG*J,K"k1HM(ilF$k. /f7NJSakurai's ObjetK
H7FNilF$kMjB V43341Hw?1G"k. U!G(U?AO,
3&7?1+i$N,.lPkaxr, &f7h&H7F$?.
`iNW;kLO, 3NO?OD%}Lr+jV9&AK, ?s*-+
K6},g-/Jj, =LN$N,1+iOk+K%l?H3m^Gj2
P5lk3Hr(7F$?.
v~, dN$?lLgXKb.NOXO?NWm0i`,"C?,, &
fK,WJDgJW;~VrI&7FN]9kN+Gl7sG$?. U!
G(U?AO, INh&JW;!rH$, !?K7FW;~VrN]7?
N+rN+a?/Jj, dOb9/or,Mk3HH7?.
=NkL, 6R*}XX8N&fjNg?ERW;!Nu$F$k~r
@CF, djvFr6(F9~VW;9kH$&l+rEM?3HrNj,
78X&fjKWmC?,J$NG, kLr^K(9?aK, w-N&f
jw,jG, }cfK@rGC?j~rz$?j7F$k3HrNC?.
@8NfK, |M=.NOXO?rQ$?H$&-R,"k. 3lO, `
i,FqN&fT?AH1MK, KzFX8NWm0i`rxQ7F$?
NGOJ$+H[|5;k. 6



2.2 0O=LEO

U!G(U?AN@8O, =l^GN.NOXO?N&f+ilb'_
P9bNG"C?. IN@,=&+H$&H, =l^GN&fGO, O?
ND%}LO"kljNQ?<sKnAD-, 6},ljKJklg@1
rbCQiIf7F$?+iG"k. =3G, `iN.NOXO?NIN
h&J-A,, 6},Vg*Kg-/Jkh&JD%}Lrz-/39+
rr@9k,W,88?.
fD5,JMihinori NakataKO, U!G(U?AN&f7?NH1M
J.NOXO?rn.7F&f7, 0,=LEOG"k3Hr+$@7?(5). 3N&fKhCF, U!G(U?ANVg*K6}N}g9kO?,,
3l^GNWBRR?1d1U'&9BGk??1N.NOXO?HX"
E1FD@9k;,++l?.
!$GjnxyJToshiki AikawaKO, =LEON.5J.NOXO?
NVg*J6}N}C,,s~AOXG\~,tJtangent bifurationKH
FPlkaxG8:k3HrX&7? (6). \~,tH$&ax,8:k
NO, 1ND%}L?0r}35;knQ,, 6}N}CK<CF^.K
/^k3HKpE/. jnN&fO, D%}LN6}HiN)0OJN<
H No. 3 2HKHNX8,, =LEONg-$1H.5$1HGO[JC
F$k3Hr(7F$?.
^?, 3lHBsG3t!A&26JGeza KovasK?AO, ?tN.N
OXO?KD$F&f7, =LEO,.5/JkKDlF, QwJ~NA
,Q=9k3H, =NQ=NMR,, s~AOXG~|\C,tJperiod-doubling bifurationKHFPlkaxKJCF$k3HrN+a? (7).
jnN+$@7?\~,tH, `iN&fG@il?~|\C,tHNc
$O, 6}HiN)0OHNX8Nc$KhkNG, Q$?O?N-Ad,
NQ7?ALdwY, =L9Y,c(P, IAi,/-Fb97Y(J$.
BO, U!G(U?A,(7?Vg*K>B,g-/JkW;cO, =
lhjh, $DO/&?C/^sJYitzhak TuhmanK?A,, .NOXO
?N&faxG/+7F$? (8). 7+7, `iNO?O, =L9Y, 2550
Y+i 2250YH, 1U'&9BGk??HfYkH:CHc9G, _i?
K7Fb+Jjc$. =Nh&JO?,T,'JD%}LrTCFb, =
l^GN.y7F-?1U'$ITBjSN.NOXO?NkLH, kS
D1F!$9kH$&3HKO, >AKOJiJ+C?.
U!G(U?AN&fO, =L9Y,1U'$ITBjSNOOK"j,
7+b=LEO,K<K.5+C?NG, fDdjn?AKhCF, >N
O?HNX",@i+K5lk3HKJC?NG"k.
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3 1Nx7$D%H<$wYK.3.1 6}N}CHK.wY

?C/^s?AdU!G(U?A,+$@7?, Vg*J>BN}gO,
Q,GOINh&K+(kNG"m&+. 3Nh&J>,'*JQw1N
>B,I&QoCF$k+rQ,9k?aKO, 9Z/HkN:lrQ,
7F, =N~VQ0r+lPh$. 7+7, =Nh&JQ,r9~VTC
Fb, 3&7?1N9Z/HkO#(G, 7+b^I/6}NQ=KPq
(Ph$,, =lO?!hH$&3HKJj, J+J+q7=&G"k.
]bwJMine TakeutiK?AO, .NOXO?rQ$F, =L9Yd@
k5K, Vg*K8:kg6}ND%}L,, INh&JFArb?i9
+r!$7? (9). `iNkLO, 6},g-/JCFbKgwYO"^j
FAru1:, `7mK.wYN}KFA,=lkH$&bNG"C?.
=LEON.5J1,D%}Lr+jV9&AK, 6},g-/JC?
H9k. =N]KOwYK.~N1N=L9Y,, LoKfYFx7/_
<7, LoHfYF<$wYK.,Q,5lkH$&NG"k. 3NkL
r.:lP, bBR1,^9(9<$wYK.O, 1,Lohjg-J6
}GQ07F$k3HN=lG"kH$&3HKJk.3.2 .NOXO?NQ0

6}}C~K?,/-F$k+r, b&/7\7/+F_h&. N<HNo. 6 G4Y?1U'$ITBjSN.NOXO?N6}}C~NMRr
^ 5ZS 6K(9.
^ 5GO, N<H No. 6 N^H1MK, e+i, b&+it(F 156V
\NeLN>B, weN>B, b&+it(F 45V\NeLN>B,(7
F"k. eN^+i<N^K\k"?jG6},}C7, ~V, 16i|C
N0eG1N=LN$N,b/j2P5lF$k.
1N0&N$N,b/j2P5l?kL, 1N=LG$NN)Y,<,
j, w,La7d9/JkNG, weN>BO+(CF.5/Jj, ^?,
w,1N0&KPd9/JkNG, 1N=LN9Y,<,k.
^ 6O, 18~|NwYQ=r(7?bNG"k,, <$wYK.,P
=7F$k. .NOXO?O, 1Nbtr?tNeLK,d7Faw9k
NG"k,, =NawNE}G, W;NJ_},[Jj, &fT,|C:r
Vc(kHW;,_^CF7^&3Hb"k. 3N^b, g6}ND%}
LH, .6}ND%}Lr, -l$KF=7F$k+I&+OdjG"k
,, g6}ND%}L,<$wYK.rb?i7F$k3HOVc$J$.
^ 5r+kH, g6}N~b.6}N~b, 1Nb&ND%}LNh&8
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16.0 17.0 18.000.5
1.01.5>B
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^ 5: ALN.5J1U'$IN.NOXO?ND%}L. O?NeLN>
BNQ=r(9. #4O~VG, 1LOi|CG"k. eLN>BNeOb&+
it(F 156V\NeLN>B, ?sfNg-J@J@$~KG(7?NO, C
jNeLGOJ/, =N~9NweN>B, <Ob&+it(F 45V\NeLN
>BN~VQ=G"k. \YO, E_~NweN>Br 1H7F$k. 15.5i|
C+i 16.0i|CK+1FN|VGO, 1N=LN*A,we+ib/j2P5
lF$k.
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13.0 14.0 15.01:51:00.50
�0.5 yiqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqq

qqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqq
qqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqq

qqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqq
qqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqq

qqqqqqqqqqqqq
qqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqq

qqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqq
qqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqq

16.0 17.0 1801:51:00.50
�0.5 yiqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqq

qqqqqqqqqqqqqqqqqqqqqqqqqqqq
qqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqq

qqqqqqqqqqqqqqqqqqqqqqqqqqqq
qqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqq

qqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqq qqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqq qqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqq
qqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqq qqqqqqqqqqqqqq qqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqq qqqqq qqq qqqqqqqqqqqqqqqqqqq

^ 6: ALN.5J1U'$IN.NOXO?N@k5NQ0. D4Od
PwY, #4O~VG, ~VN1LOi|CG"k. dPwYN\YOyiG, 6
}OLoO 1yeG"k,, 15.5i|C+i 16.0i|CK+1FN|VGO, 2
yxYK}g7F$k. 33N<$wYK.O, 0N^G1N=LN*A,we
+ib/j2P5lF$k~|K/-F$k.
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9O"^jQoiJ$. ololO, 1N=L+idCF/kwrQ,7
F$k. 1+i'hKtSP7F/kwN/5, 'JIN-AO, 1N=
LN+JjTBjJ$NND%}LG8&5lkNG, 1btN)YNb
$t,N0-HO+Jj[Jklg,"k.
=LEON.5J1N, 3Nh&JaxrM(kH, bBR1JIN#
(JQ0b?HJ/}r5lF/k.4 T,'JQwN6x4.1 &6bN/8

jnO, Vg*Kg6}NQw,8:kh&J1GO, 6}N}CK<C
FiN)0O,^cK/^j, 6},"kBYr6(Fg-/JkH/$
)0O,//3HrX&7?. 7+7, 3Nh&J6}H)0OHNX8
,?K3h9k+O@i+K5lF$J$.
8cs&mY<k&V7elJJean-Robert BuhlerK?AO, 1NwY
Q=,, ?+@+t\Nt0G=93H,G-kH$&>jG, bBR1
NwYJ~r,O7?iI&Jk+r&f7? (10). +Jjg@J>j
Nh&GO"k,, gvJ@O, P.dGjy3RNFAKhkwYQ=
hjb, 1ND%}LKhkwYQ=N},g-$H$&U#G, N<HNo. 3K-7?"<5<&(G#sHsJArthur S. EddingtonKJhN}
@NZ;KhCF$k.
=NkL, bBR1NQwJ~O, ~|s 147|N6},}C9k60
H, ~|s 69|N6},:/9k60H,&87F$kH9lP, 5MF
=G-k3Hr3-P7?.
jnN+$@7?6}N}CK<CF}C9kiN)0OO, ~| 147
|N60, 9JoAp\M0GND%}LN}D-AG, 3NM0ND%
}LH&6Khjz-/35lkh 1f60M0ND%}LN}D/$)
0O,//3HKhj, 6},.5/JkH$&NG"k.
3N3HO, 6},KaF.5$H7FT&}@W;G@il?p\M
0Hh 1f60M0N-AHblW7F$k.
N<H No. 6 GRp7?]bH*<D's&T<?<;sJJ. OtzenPetersenKN&6bO, p\M0Hh 1f60M0N~|Nf, 1P 2J
iP, z-3/gK.NfVK{K.,88kG"m&H$&bNG"C
?. 7+7, zY&^/~|Nf, 1P 2KJkHOBiJ$G"m&. 1
P 2+i/7:l?lgKO, bB R1Nh&K, 6}NQ0,Q,5l
k3HKJk.
3Nh&J 2DN60,kg7, +D(Mk.<NP~j,6}Kfc
7J$h&JlgN}@O, +Jj&f5lF-F$F, 60Ohs[JC11



6},.5$uV+
~|N9$60KP~9kiN)0O,//+

~|N9$60KP~7FwYK.,!hK</Jk+
&6Khj~|,=N>,xYN60,O^k

J{K.,@FKJCF/kK+
&6Khj88?60K/$)0O,//h&KJk+

~|N9$60N(Mk.<,, ~|N;$60K%olk+ +
wYK.,!hKu/Jk 5iN)0O,`jg&+ +
6},.5$uVKak [\,'*Qw

^ 7: =LEON1U'$ITBjSN1ND%}LNQ?<s. 8&O
~|fN 1:2HN9,g-$lg, &&O~|f, 1:2K-oaFa$lgN[
j5lkPar(9.
?Mjr(93H,"k3H,Z@5lF$k.
3&7?GaN&6bKpE$F, =LEO,.5J1U'$ITBj
SN1ND%}LrM(kH^ 7Nh&KJk. 3Nh&JM(,571
lP, 6},}C7DD"k~|KfYF, 6},:/7DD"k~|N
},, {K.,OC-j=lkNGOJ$+HWolk,, bBR1GO
=&G@OG-J$. ^?, 33G(7?.AL1U'$IN.NOXO
?NQ0b, =Nh&KJCF$J$.
^ 7G(7?Q?<sO,}@*K@il?bNG, D9N.NOXO?
NwYJ~H, Q,5lk4mBRV?NQw,I&JCF$k+OLJ
CG"k. 3NN<HNGeGb(lk,, .0Qw1NT,'JQ0N
6xO$/D+M(il, J1KRHDN}@@1Gb@G-kHOWo
lJ$. .NOXO?Nlgb, =3GNQ5lF$kawNxYKhC
F, g6}NQ0NF=,=,J:YGTolJ$lgb"k.
&6G88?~|N;$60,, [\9$}N~|N>,G"kH, ^ 7
N&&N.lNh&K,~|N;$60K<&)0OH,~|N9$60K
<&iN)0OH,`jgCF, [\18h&JQw,Q39k3H,=
[5lk. Xk/l9BAC1JIO, 3Nh&JuVK"kNG"m&.
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4.2 T,'-r8:k5^6^JWx1914/K/=5l?O<m<&7cWl$JHarlow ShapleyKN9/
-15lkY-@8GO, .0Qw1O, $NN.l,X87F$k+i,
=NQwO,'*JO:,J$H5lF$?JN<H No. 1 2HK. 7
+7, =l,INh&J$NN.lN-AKhk+O, \7/O,+iJ
+C?. =_, QwJ~NT,'-N6xH7FO, !Nh&J6x,M
(ilk.1. 1U'$ITBjSN1O, 9YFP.,/-F$kNG, P.NFA
GQwJ~KT,'JQ0,8:kO:G"k. P.O.Ne<}~N
0-KT,'-rb?i9@1GJ/, e?}~N$NN0-,, N<HNo. 3GRY?s0B}~60rz-/37, =lKhkQwJ~bT,
'-N6xHJkG"m&. 3Nh&JP.NFAO, =L9Y,c$1
GO, $C=&//Jk.2. P.KhkFA@1GO, g,OJ6}NQ0O/-=&bJ$. 2 D
NM0N[JC?D%}L,, &6r/393HKhj, g6}N~|H
.6}N~|,r_K=lk3H,, }@*K[j5lk. 3Nh&Jl
g, Q0,T,'KJk3H,Z@5lF$k.3. JeN>, P.,/-F$k3H+i8_,=[5lku@NFA, ^
?, 1N=L+i.P9k$NfGA.5lkGNy3RKhk:wb,
T,'K/-kHWolk.
3Nh&J5^6^JWx,, IN1GINh&K/$F$k+O, *
*`M#eN&fN]jG"k. .0Qw1KO, #er@5lkY-5
^6^Jdj,"k,, T,'-b=&7?]jNRHDG"k.
2M8%[1℄ Konig, M., Paunzen, E., Timmer, J., 1999: On the Irregular Tempo-ral Behaviour of the Variable Star R Suti.Mon Not: Roy. Astron.So:, Vol. 303, p. 297[2℄ Matsuura, M., Yamamura, I., Zijlstra, A. A., Bedding, T. R., 2002:The Extended Atmosphere and Evolution of the RV Tau Star, RSuti. Astron. Astrophys., Vol. 387, p. 1022[3℄ Pery, R. J., Sasselov, D. D., Alfred, A., Sott, G., 1991: Period13



Changes and Evolution in RV Tauri Stars. Astrophys. J ., Vol. 375,p. 691[4℄ Fadeev, Iu. A., Tutukov, A. V., 1981: A Hydrodynami Model ofFG Sagittae Pulsation. Mon Not: Roy. Astron. So:, Vol. 195, p.811[5℄ Nakata, M., 1987: A Hydrodynami Study of Pulsation in LowSurfae-gravity Stars. Astrophys: Spae Si., Vol. 132, p. 337[6℄ Aikawa, T., 1987: The Pomeau-Manneville Intermittent Transi-tion to Chaos in Hydrodynami Pulsation Model. Astrophys: SpaeSi., Vol. 139, p. 281[7℄ Kovas, G., Buhler, J. Robert, 1988: Regular and Irregular Non-linear Pulsation in Population II Cepheid Models. Astrophys. J .,Vol. 334, p. 971[8℄ Tuhman, Y., Sak, N., Barkat, Z., 1979: Miras and PlanetaryNebula Formation. Astrophys. J ., Vol. 234, p. 217[9℄ Takeuti, M., Tanaka, Y., 1995: Note on Intermittent Burst of aHydrodynami Model. Pub. Astron. So. Japan, Vol. 47, p. 487[10℄ Buhler, J. R., Koll�ath, Z., Serre, T., Mattei, J., 1996: A NonlinearAnalysis of the Variable Star R Suti. Astron. Astrophys., Vol. 311,p. 833[11℄ Buhler, J. R., Koll�ath, Z., Cadmus, R. R., Jr., 2004: Evidene forLow-dimensional Chaos in Semiregular Variable Stars. Astrophys.J ., Vol. 613, p. 532
dd

=]rY[9kWGNt

=]rY[9kWG,?D"k+rM(k3HO, 7P7P-WG"k.
6jRO, OeNEOHeN%OH$& 2DNWGrM(lP, =N0-
r**h=r==G-k. u$Nq3=N>rM(K~llP, 0-rh
j\7/==G-k,, 6jRGbCHbgvJ-AH@olk6jRN
~|,ljG"kH$&-AJy~-KO, bCHbg-JrdrL?92DNWGrM!9lP,+k. 14



1U'$ITBjSN1ND%}LO, 1MK 2DNWGKhCF==
5lk. 1,D%9lP=N?Q)Y,c<7, 5Ob<,j, 1,}L9
lP?Q)Y,e:7, 5Obe,k. 3l,RHDNWGKP~7, 1
,D%9lP1N=LNEO,.5/Jj, 1,}L9lP=LNEO,
g-/Jk. 3N 2DNWGNsMg$G, 1ND%}L,**`M==
G-k.
3lK, 1ND%}LK<&.NP~jrM89kH, X89kWGN
tO 3DKJk. 3N0V\NWGO, 1U'$ITBjSN?/N1G
OFA,.5$,, Qwr}35;kiN|5OKX87F$k.
4mB RV?1GO, D%}LNsDNM0,Xojg&NG, ?Q)
YHEOH$& 2DNWG,, =l>lNM0GH)K/1PgW 4DN
WG,X89k3HHJj, .NP~jrM89kH5iKWGNt,}
(k. 7+7, B]N1NQ0GO, sDNM0N0-,04KH)GO
J$+bNlJ$. Q,5lkQwJ~,, Gc?DNWGNQ0G==
5lk+rNk3H,G-lP, =N1G/-F$kQ0N-Ar5ke
Gr)DG"m&.
V7el?AO, tXN}@rQ$F, 3Nh&J)l+iQwJ~r
&f7? (11). =NkLO, bBR1, .'BR1, r;BRS1, D$BV1JIO 4DNWGrM89lPQwJ~,F=G-k3Hr(7F$
k. Xk/l9B SX1O, WG, 6D,Wi7$. 5B UX1OWGN
tO 4DG<,i7$,, GNy3RNFA+HWolk:w,"kh&
@H$&k@HJC?.
V7el?ANQ$?tXN}@O, 6}*KO@rG"k,, Qw1
&fTNVG}r,<,-,CF$kHO$(J$. J*, rOOXrX
s@ITJiP, 33G=]rY[9kWGHFsG$k3H,i,, L
juVGN!5H$&50KDJ,k3HrW$/39G"m&.

Qw1N<H No. 7 6},~9QokQw12008/ 7 n
x.+3&fj
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