% FREH N T RURMERRE
bt R 5 2 P ML A I

B¥n K W

(L Uk IR R

i 7z

A BT BN N R T RO @l TR, IR R T L RO 4k
R IR T i A . R ED], BEAEBTIRL SENEN, RGN ( “ERE” &
CRE” ) A AKA (WEE. MEE, U5 T EREIRE MR “R
H” WeeERHIR TR EUR, WRERF CIEW RN L, BT EmBESE8E -0
MAEEE, B4, YROMBEERTS/AE, REG “IEm” MHEEI L, Y2FE
SRE, XANPEEGET 1/2, —DHBEEER, 2 ANk, XIPMHEERM L &8
TEBGLET 1/2, FRAMTTEEY], X-- CSIE7 52 & B R 9B girgEe
Wbo ASCHRAIT “TLERBY” M “SEEBEPBE” W—DERKR. F CTEMPENRY,
FAEVERY SR TR 06 S (1N B 1 2 B B U, AR LZNSHERN T s & #fsh s
FHERUNR LA B SHBR,E “QBENR” . GitREEm i, tRAGHS
THER, ARSI KRBT IS AR RS . ST B B - SRR B B
HFFE “R&GH. 7 ASOFTHE T X— i R EREIIS TR A NE R,

* EXAERERFENHE HREX,

— 392 —



On the Sensitive Dynamical System and the
Transition from the Apparently Deterministic
Process to the Completely Random Pracess

Vue Zengvue: and Zhang Bin
(Department of Geophysics, Beijing Usniversity, Beijing, China)

Abstract*

The detaiied analysis of the dynamical process of coin tossing is made, Through
calculations,it is illustrated how and why the result is extremely sensitive to the
initial conditions, It is also shown that, as the initial height of the mass center
- of the coin increases, the final configuration, i,e, “head” or“tail”,becomes more
and more sensitive to the initial parameters (the initial velocity and angular
velocity, the initial orientation) , the coefficient of the air drag, and the emer-
gy absorption factor of the surface on which the coin bounces, 1f we keep the
“head” upward initially but allow a small range for the change of some other
initial parameters, the frequency that the final configuration is “head” would
be 1 if the initial height h of the mass center is sufficiently small,and would be
close to 1/2 if h is sufficiently large, An interesting question is how this frequen-
cy changes continuously from 1 to 1/2 as h increases, Detailed calculations show
that "such a “transition” is very similar to the transition from laminar to turbulent
flows, A basic difference between the “transition stage” and the “completely
random stage”, is indicated; In the “completely random stage” , the deterministic
process of the individual case is extremely sensitive to the initial conditions and
the dynamical parameters, but the statistical properties of the ensemble are insen-
sitive to the small changes of the initial conditions and the dynamical parame-
ters, On the contrary, in the “transition stage” , both the deterministic process
of the individual case and the statistical properties of the ensemble are to the in-
itial conditions and the dynamical parameters, The mechanism for this feature of the
“transition stage” is the existence of the “long~train structure” in the parameter
space, The implications of this analysis on some other random phenomena are

" discussed,

* For the whole paper, see Appl. Math.Mech. to be published.
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