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= AR, GHSER, ABZE, FTHTIR? — §4% [akiT]

R [SEE] R, W (ER0T] (FR L SR A TR RIT RS, RILIERE 2 1
s, THET SR R, MEE BB (fractals) 2. BB B
2{93) TP ABS K (BUARRHE(S)), HIRE B BAER E AR (self similarity), 75
FVERE R L2 2GR, ARG R 2 250, TIREBAIEIE e, A
MBS LB

2: MERPEARXERAIE — AHER, SRR, Bis=I0, AR

B, TREBI=00 | hRIRSa— RN Z 2 Ee, H4ARENBE Lindenmayer Rt
(Prusinkiewicz and Lindenmayer [12], 5 L-%#t). —@ L-%#t, BERHE G, BH=
B2 EFER, RS

G=(V,w,P),

Hefr V SRNES, w RYEIREE, P RAERSA. faEIaIRER, 14 BRI E AR
SRS BETERA, AITESAENFEE G DUE 3 86, W_ZFps RS, V =1,
w = —IRIEEAEZE R AR 35° WEE, P =Rk AGAMRERAR 35° RIS
#riEr, SR REMKER 0.85 ZEEBEE, MR P AKX (n = 4) FEEHR BB
JERo BATATHE— 2 T ER SR 2 AR A BEBA 2 U B AT R AR DAY, LA B AR IR R H R IR
RIS R IIA — LFERRY T3, BERIBE D 7RG A ZESCE1E, AR S 2IA0E 2 fFME
THTRHEIE R RE
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n=1 n=2

B3 L- RS — 2R,

2 T AR logistic Bs (logistic map) FA#, EEEE— RN X, —
rXo(1— X,), BHIFALHEEA CRERBIEE (REE [1] BAKE [4]), A8 X, € [0, 1),
FRsk ¢ B REERI A BB AT AE A LI U1, R - BUIIA{E X, AR,
() BRTEFRRES r WRET, B Xo = 0.5, B 50 $8 X, Wk, RFETRE
= 0.5, X, BB 0; HE FHS - < 1, AERTRESE, X, SEECKAE 0, 1S
—ERE S S, O RIS 15 8 2.5 B X, ARSI —E R, AT - = 3.1, X,
BIEBR R, TR ZH S RS, 51T r = 347 B, X, SeSNENEe, =4
B HRS, U EEREE r RE, X, TRKMD—E TS, SEmE NEEEES
MBS, ¥ ¢ RIOKES, 5B X, SRS, BEERHE MR (attractor), H]
GeS I (ERE S ENES, DE 4(2) B, r = 1.5 BNETBEEE 0.33, /i r — 3.1 1
% TRV FIEE, 5518 0.56 5 0.76,

N+ AR SRR, A& EE 4(b) Finiya#E (bifurcation diagram) 2REIZ,
HeREEE r, S ¢ RE] 501 £ 1000 BEHY X, B (MRS R FRE), B8 X, EEE
BT r< 1. RTFEBFEEMNEER. & 1 <r < 3K, X, NWEIREEHERE | EEEE r-l
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1.5-1

Rk T2 o 2R —dhiRB R (FRFIRIEEZNT r = 1.5 WBIF, RFER 0.33 = )o
& >3, RFRHS T, W r = 3.1 BB ERET, UE r = 3.45 BB HEGE S
NN, MERFFHERESZE/\. A ..., KE 3.57 Uk, WmTH R EE X BETER
F (strange attactor), l# X, TEEERSS, RMEAT NEIL (chaotic) HRAE, 4]
B AR R EMERERUN, X, HiE & BT R %A R,

HHER, ERGHER, EEREN r E0ERERKEEERE BN IERLRE, &
HIEEEE [RBEE] (islands of stability). & 4(c) BT r = 3.83 MEIMNEE B
B, MR RZ2EUE 4(b) B ARG R, EEEENNHFERERTRR THE
R, R S — B RS AIVERO I, BIRS logistic BRSTEYMIARTI 2% Boeing [10] B2
Addison [8], i I B T B £ R J AT —5 2 B Sprott [13], SURMRE T #%
BARIEH. B 2 (ER R R KR EIRS 2B - € [3.57,4) WIBE, BB e
WSSt s, VS EIAE A(d) iR, METHEBRE. MSHER0RER, RENBEEERD
M 5t T KRR B B0 B W BT AR BUR O A
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B4: (a)Logistic BRETH, #E X, = 0.5, X; TEAE r THEEER; (b)LogisticBat#y5>
wE; (o) BER T ERFIREHRE, (d) 27 B R e B A4 K.
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&k, AFENERRLSBER M (multivariate statistical analysis) FUREHEEIT
— B e R H R (blvarlate normal) %%ﬁzﬁﬂfﬁﬁ. B (1, Y, MEREECHE
FHRARE, %ﬁfﬁﬂ’]@%%fr%zkﬂﬂ%fﬁfwﬁlﬁ% &, RELHIAER Y, 8 Y, HEHFREEE
(g kS

Z.ZAZAR, I AEN, ¥R, BRI, MM R, — BAR AT

5 fEmZIBNHRERGTRY HEFHE] NS, BHESEEIS L-AMELN =72
PAoRSE, A EE AR AT R MR R R 2P RS, IVl 15 gt b SR BRI R R

B 5: ERAREFE — =ZRe®, WASE, B, BB, M.

@ AR EIITE, A AR, BAFL, — B [T

me—MEEmE 6, FigRRHE [LINF| AR, EEERAEHEHELM EREREEE,
BEHRREMIEREE BITRET Y, HAEREZER—RINRKHEESS (contraction map-
ping, REEH [5]), IEKNBEEERKER (iterated function systems, R# % [2] &
La Torre [11]), BEBEHIFIET7, EEFMiaEWET7(a) FIERTEEIESOBE G, #EK 1T
BRYIESBNE7(a) 89 E BT (EEVAEERN E 5 181H); B 7(b) 2 E &5k
BIRCR, INRIE B YR+ RAE, BEE 1.0 20 4. 5. 6. 10 &, BIERMEtEE T HE 7(a) —
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BB, EEEEERY BE T RATE, e E METHRZRE, ntsilE
7(c) BUBER, BRI IER B EdhE— @ Ra/ NEMR AR 7(a) ABHEESRL KRB
WEEE—R, IREME/NEFYIEIE 18 (RSt RETEE, BIRE 7(d) AEREER.

6: EREEARWERANE — BHSEFBERE, WARK, B,
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HERRIENZ—, Tt R REZEE YR, SR AR EYR S, B
B ER, R AR S R REDEE MEFHERGIE —ERENEFEER. 37F
LHEMRCMPEGHBEEHEWEER (FIA0 Bautista et al. [9]), THEFMEE HHERE
EHERE GRS LEERBYEE, PIRAES 7] KBEEERReEAE EE7
EEBELK, A3GER D S XA BRI AT RE LR, By STRSRE SR (6] B9 TBEREE B
B (Mathematics and the Mouse) | i, e ¥ 2HEE MR EBIEER.
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