B0k E2H ¥ B O¥ R Vol. 40, No. 12

1991 £12 § ACTA PHYSICA SINICA Dec., 1991

B 18 LLE [E{E B YIS R
4g % HEW

EREARFYHER> B> 100871

5 & ¥
JeFEAREH BRI B R ,dL 5, 100871
19914E 1 § 11 2 E

AXEL Cantor SFEEENIH, HBRT=ZFEHUNFMEL. R FDRRETHR
XEBEFEMAUEER, SHENMBLEHRTRERARNMELRETEREAR, HE A
B, MBS M, B H 4R BT R AREARERE F RS ER, DR &R ZEKN
REUR. WP RNES—RROBOFE—F A BARUE B H—F ki,

PACC: 4280C; 0545; 4230

- & R

SHE TG ED G ZHEETEAR™, 107 L S RE
w HILW.  RATWSLLIL T Cantor
e : r— —= SERAGUHBENE. 7 Cantor B
s Sk, HILETIIRA A RLIFER
B, Wl 1 BTN, MR, "

o /\ RIS — AT R AL LU,
NWAWY NWARW.N B 1(a) £ Cantor £, M

D = 0.6309---; & 1(b) HF—FH
A=A E 1(c) FR—F1E HH
sine ¥ B 1(d) RR—FIEHEMFE
WIREGM. MR, e TLEEEEE
KBRS AR, B, =0
NS IEEEEETER)RS LR
B, R 22 R RUAY.
@ J"Xifi &, Cantor HIARRFHR
PRI f, A DL RS A B, B
EewEs, flam, BENEREER
Bl 1 Cantor W& (), LI =#stey B AE LI A RIANZS Al R MR HRNAAY 8,
15 B(B)s(e)5(d) BEAHESHEM, X, XHE5 14

©



12 i S BRAMNAERERE 1935

TZRFRLS FAEKRFEAURENSHER, B2, ERBERNLEFAEHE
U5 BB R ChR LA R A, R MR B, REMR R NERRE, Yells
H—RSAEERN, RS ETRRAEEER Y, BREEEE AR HRIRR R
RERRBHERHEEE, XEXEAHUNRGEENERTERS D IANMRIEA F M
. AXHERRERG ZX—A.

T, RREHENET

BERREER () BEEEY U(f), Rl
u()==U({).
ETRREMOMA, TUBHEHEUERERBKN—BRERR, FIHEBEA
X, F—REEEREE S RN B TR,
UM = V(i) Sx(1), QY
Hrep V() s T8 NREEE R T B A ER S /R ), REDIEEIH
SFHEHEATRERE T Sy(f) BETHENRBIEATHERFIARN, REGETHEFR
FAREF. MBRFLE, BREFT, DIZE NREESH RIS EEEE R

Uzvc(f)=ZU(N)=‘ZVN‘S~- 2y

A1 FrRp LM AR BEALE B, RARANSME T, BA B ITH B EF
FIRAEREA, #3324 Cantor KHL BIIZHHXBINERRAFXES.
RS BERIBSHEE, TUSHLAT Cantor it £, BHELE BRNEEKRR
FHY B EARN T
Vo=1,
V() =2cos2mr,f)V,, 7, =1}
Vf) = 2cosQur,f)V,, 7, =1,/3;
Vi(f) = 2cosQ2mrsf )V, 15=1/3;

Va(f) = 2cos(zrrrmv,v.l,rw=’J§-l = r/3¥7, (3)

HARHAREE ¢ & Cantor R#E EHLULEMEE, BHURBREE~R(EEH I H
TE ORI ] [, e~ —FURT 1R B AR EE RO BRHIRIX () 024 37,

=. WERHNPRET
B 1 R, N TSI EEE Bk, BB, U ER TN RS Y

BE RELLPIS/ANG, REESERNS/NLSIR 1/3, XZH Cantor RHREN. Af]
T DR 47 S B 17 0 3 24 2 R A P R B RO T MR LR, X BI04 3/ 4,



1936 ) . 2 i 10 B
1. =A%
AWERBEER sinc® BE, w2 fror. HEHENUZARBNEERE TROSEHE
/2
-
]
f r | 2/t
H2 AREHEEE
N W
. g _=Ilt_'a=_7r_ .zaﬁsinao .
So(f) = ¢ysin ¢*(ay), ¢ 2 s O 5 tf, sinc*(e) (“a__. ) H
$i(F) = ¢;sinc¥(a), ¢, = co/4, @, = a/3:
Sz(f) = Czsincz(az), Cz = Cl/4! Uy = 01/3;
SN(f) = ¢ysin C‘Z(azv)’ Cy= CN—-I/4’ ay = am_x/4. ' (4)

2. sinc Bl

mE 3 iR, B sine REEIE RS SRR
h(e) = b ii9—(79—/32#H()‘) = rgect(b,1/1,),

7[1/1‘0

~___2Z\
g

fa—1/70—{

B3 sinc ¥R IEM

PR, FETER ¢ KEKK—E sine BB, TR FEEEA doc BBEEET
7 XA 2R MAVRR, SOLEREHNEENERN. A, & r > K, sinc BHE
HEFESROER, EREHR UK X—REEXRER. BEZ, ENTURLEEER
BE,MARXER sinc REEPAEEHEE, TE,BHEMN sinc FRNERRE
FRBHEARN



12 3 % BRI EE BRMPR 1937

H(f) = rorect(b,1/1,);

H,(f) = tyrect(by,1/1,)), 7, = 7,/3, b, = 3b/4;
H,(f) = tarect(dy, 1/72), 7, =17,/3, by = 35,/4;
Hy(f) = vyrect(by,1/7x), Ty = tyf/3 = 7/3%7,

by = 3by/4 = (—:-)"b. )

B NREFNEBARBREN
Uye = Z VN(f) * Hw(f). (6)
3. ERIRSE
BEBEHRERIR GRS
be %o« cos2mfyt 013
a(e) = {0 : <0,
HiERHBY
) t 1
A1 2 [l/r.,+ 22(f — fo) + 1/7, + in(f+fo)]'

EMRERETAESEAEE. SR EEK FEMEET; SRATASR,M
IR v RIKAESE fo, 5 E—BABEER,ZE « > 1 KE T, FETARK « &
ERBRIG, TLUEDMREE
BT, EERREEATRE
S, w4 PR, AEEE
A RO TR 2R,
Af = |f— fi| = 1/, BTJ',[AH{E
FHEHHMER 1/6 4. BT (&
B 4D 5 4.() EBHHE,L
B3R £ UK 5 R 2 RO :
FHEM, X B A st N

fo=3Af = 37, B foro = 3.
17 I 32 HL B4 BERRGNIH

AL\

af

=47, B} t/t,=4.
T, % >0 X,

~ — Tk :
A~ (D) == T T
b

T 2+ in(ef —12)°
ELE TEAEAMERRZE ENEBRE FREARNMT:



1938 ] i 2 ) 40 %

1

A= G e =13y G s

A4 = ¢ 57 i:rt(rif* 2y @ %’ ne !3”
A4 =C o izz(rlzf— 2y T %’ n= g
A = Cw 5 iyr(ti,f— 12)’

IR LB MR EM B HRFEE N RYE, RTHE -+ XSS AL, B R
REW—f WRBE B, WRITEERE N AL R R 4 B TR R

Re(Uyc) = Re (ZA} Vo AN>. (8)

W, EEEEEA

15— 8 RIRIE(3),(2).(6).(8)RS BIHLHILE, HEARETMEER .
Bfrsy 1, BUERRS 0.1, SABUE% 100 5 120,

B 5(a)—() SRFRRBR.E 1 RESEE 5 RVEEWE TR,

B 6 (a)—(f) HRIFETREL, 2 RiEE. HE 6 REFNBUBERLEAE B0 RE
Hi4E.

B 7(a)—() S BIFRBREE 6 RIEFERWERM snc £ EREHEHE,

B 8(a)—(f) HHIFEFRBRES 6 REANPEALERRSE BN REHA.

KT VB, KRS HEMIEBIRE FHOMEA.

2 @BEAMIEEENSAHABE ESERMEBFASL, MEFEEEE, BES
HEesri, RN, BANEEEERNTRNEZE, XX TEEMEE, B—MED
FARE G5 8 RBE RS B, RERBA LB, BN EE—F BRI E
REERBEE, EAREAATR—FEPESHIINTRERFER; ©REHE T
—E MR AT R R, X — e 5 L5 R TR 288 R DURL. B,
B 5(d)—() BIR, iR R f—R IR R0 B S R H S TR, X — R
FRME WA SIS, £ SRR &E LA BRSE, BA AN RS, X %
LT R R A3

.EMBME ERNESARAEE, —B& B8 TR0 Bik—e N1
= RARSS B RO A Tk — e e BIAR L SRS THE SRR, X AN
GRETh A DAT, BEWE TFOREARRR T EAEE, ERRE FRHEA
REW:TREHIEE.

e/ 6— 8 =4 ik s Rh, M ENEWEFHAEERASHRE FOWHE 6 12



PhiRES: BRI EE BRiETR

1939

(e) fir

=E

KRR T R

Mm@

farz)
20 40 60 80

(a “

100

()

© s

i)
i
s

B 6 BHEUARRNEE S RIHHE

. ZRILEHWEFROEEDER 2 28, MEREFUEEGERIMTEZHRETIY

fE /4 308, 7E R & REITTER
N, BERB B INTI R SS. RIE, M
B 7(c)—(f) B4 LR A, M
8(c)—(f) MU 4 AR R , HE B AE T
He. BME MM, MR 2L
AR B, B 7 BRI, 1 i 48
7E B B (50— 100) & B A5 { , 3K — S FE
B 6 REIBLEAAE. XEHAIEE
BB E FREE, ANERETF
ST B AR RN R S8, BRI
e 21 B R,

4. N JLACSEZR R R il 28 0 R R
i, APBEHERZANESNE, &
i, — 5 B ARME B R AT 5
#Hoyt, HRZAERET. EEFRSE
d, AR AANETHETRE. i, B
6Ca)—(f) BRI, A (LE BLAE

S/
60

40 80

{c)

|
ik
i
i T

(@ - A

\ i
1
|II-I:
!

|7
B A A TR W e AT naE, RN R IGEMB LN S EROE K, XiHHERN

BEAAML sine TR B0 S8 dhaR



1940 ¥ :: | 2 i d 40 %

,A\ Ju/e)
@

20 40 60 80 100 »

®

{©

L
)

(e

+4+++
/

A8 HEUEERIR RN S SR

ZRNESER, BREEE R BESEP RS, X—AEE 7(b)—(d) WwHEZEH, K
ZABTHHAE. ERZ, ARBEZRFHREER, SAERIEMESR; fIE(D
BO#/N, WEEGEHEEIBR, BHLE¥EE, EEESERBURARE RAX
RE"EOR AR, TR RE SRR RR AKX R, Fll, EiEsmEdh, 5—REREM,
HAEULAHRE BNERZANEERLERFEN. 5—REREL, BHEUEHEN
BHES(RTHIAREFT AT L, bREESH RO~ FHEE.

{13 B. B. Mandelbrot, The Fractal Geometry of Nature, W. H. Freeman, (1982).
f2] L. Pictronero and E. Tosatti, Fractals of Physics, North-Holland, (1986).
131 a0 K508, 2 RIETIH R4 36 5T ,(1988),

{41 BWEHBRO8HEIEPVE T 30%, 8 W L= ,(1989),

[5] W. G. Harter, J. of Szas. Phys., 36(1984), 749.

(6] %4, FiR,39,(1990),901,

£7]1 Zbong Xi-hua and Zhu Ya-fen, J. of Modern Oprics, 37, (1990), 1617.



12 ;A PhimEs: BERN ME BT 1941

A STUDY ON THE SPECTRA OF SELF-SIMILAR TIME
INFORMATIONS

Zuong X1-nua  ZuHou YUE-MING

Department of Physics, Peking University, Beijing, 100871

Zuu YA-FEN
Depariment of Geophysics, Peking University, Beijing, 100871
(Received 11 January 1991)

AssTRACT

In this paper, three modes of self-similar time informations on Cantor’s fractal axis are
constructed. Based upon a theoretical view point of generative production, we have found the
recurrence formulae of spectral structure factorand shape factor of them, and plotted four series
of spectral curves. By the comparison and progression of spectral curves, it can be seen that the
structure factors play the ground role and the shape factors play the modulatory role, and there
are competitive phenomena between generations. This investigation provides a basis for further
understandng of the characteristics of self-similar informations by a new representation such
as frequency domain.
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