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cryptocrystalline carbonate phosphorite (collophane e.t.c) as regulatly the
second happens during the supergenesis.

In continuation, the conditions of the genesis of this apatite, are
discussed.
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OEQPHTIKH ®YZIKH.— On a problem of nonlinear mechanics. Part I,
by Dem. G. Magiros*, *Avexowvddn 9nd 100 %. lwdvv. Eavddxy.

1. Introduction

The behavior of an oxcillatory system, which is linearly damped but
in which the restoring force is of cubic type, is investigated. The forced
system is governed by a differential equation with coefficients not neces-
sarily small. The usefulness of the auxiliary coefficients has been pointed
out in the author’s previous publications [1], [2]. It is shown under which
conditions the system may oscillate with frequency half of that of the
external force, that is with «subharmonics of order ![;». The amplitudes of
the subharmonics and their components, and the bounds for the amplitude
of the external force, are found in terms of the coefficients of the basic
differential equation. Also the regions are found in the z—:, I-plane, where

we have subharmonics with two, one or neither amplitudes.
2. The amplitudes of the subharmonics
The basic differential equation of the system is:

(1) Q + 1_‘:-Q + EIQ +22Q2 "’Eg,Qs =B sin 2t.
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By introducing auxiliary coefficients according to:
(2) k=dk,l—c, =80, O2es , a2t 0
the equation (1) can be written as:
(3) Q+Q =#f(Q,0) + B sin 2t.
The solution of (3) is given by:
(4) Q=xsint——ycost-—%Bsin2t,
where the components x and y of the amplitude r of the subhafmonics are
constants in case ¢ = O, and functions of time, u,(t) and u,(t) respectively,

in case ¢ # O, but lim w(t) = x, lim u,(t) = y.
g=>0 E—>0

By applying the formulae (38a) and (38b) of the paper [2] we can
find the following two equations which must be satisfied by x and y.

3 3 1t 18
(5) kx 4+ ¢,y — ) Gy — 3 Xy — e csB’y— 9 c.Bx = 0O,

3 : 1
—cx+ ky + % cgx® ii csxy? -+ T 3B 4 % By = O.
Equations (5), for c; # O, give:

(6) (w~ VBl + (i~ Ay = O,
- A)x — (u+§vB)y =iy

(6a) 3 SR Sy, oy S by

The condition for non-zero amplitude r of the subharmonics is the
same as the condition for non-zero solutions of system (6), and this con-

dition gives:

I'ﬂ =A—-§—B’¥ v %WBz— T

1

3. The realsty of the amplitude 7.
The reality of r, as given by (7), implies the following conditions to
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be satisfied: (a) the expression under the radical must be non-negative,
and (b) the right-hand side of (7) must positive.

The condition (a) gives the restrictions:

k |

C2

i) (B—3C%) (B—]—3—Ck;>20.

The condition (8i) gives bounds for B, and the shaded regions in

= }

(8) i) ‘BI23

£
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Fig. 1 are the permissible ones, according to (8ii).
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Fig. 1. Fig. 2.

The condition (b) gives the following restrictions:

1) The existence of non-zero r, implies:

1 ope o _g 2
then : l—%B2>oandl>o,or:

2 & L1,
(10) B<6C3,O<C3.

Squaring (9) we can get: I > O with:

SB ST ANB

I

(11) I
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and r, exists only for points of the shaded region Fig. 2(a) with I < Q.
II) The existence of non-zero r, implies :
(12) .\/%v"B’j;>%B"—A,
and we have three cases for the existence of ry:
i) For A < O, we have —3— B*—1> 0O, and squaring (12) we get I <O

Then r, always exists for points of the shaded region 2(b) with I > O.

2

i) For A > O, if

1
< g\ﬂB2 —u?, we have I < O.

2
*B2_7\.
9

2

1
iii) For A > O, if > EV’B2 — n?, we have I > O.

2
e
9

The above results can be summarized in Fig. 3

Only points of the first quadrant :

c p
of the —, I-plane can give subhar-

Cs NO SUB- KAMPLITUDES
monics with two different non-zero HARMONTC'S "3
amplitudes r,, r,. Points of the third

. 0, NN

and fourth quadrant give subharmo- \ T
il i . . A N\ 3N
nics with one amplitude 1, and points NAMPLITUDE b AMPUTUDE\\
N

of the second quadrant correspond to \\rz & N\ ) \
no subharmonics. \\\ R\
Fig. 3,

4. The components of the amplitudes 7.
The system (6) gives:

(13) —= = ) =0,
x A— A n+ '§‘VB
when the components x and y are given as solutions of the system :

(14) y=06x,x*+y*=r?,
16
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then:
(15) e = e ——Le: -
V 1402 V 146
By = ! y Vol = = =

\/ 14 62 \/ 14 62
These solutions correspond to two symmetric points with respect to
the origin in the x, y-plane. Since we have two, in general, values of r,

and 6 depends on r, (15) give four points, then the singularities of the
equation (1) are, in general, five, the origin included.

OAEPIAHWYIE

Epsvvévrar dvratda al cuvdiroa 76 Tag dmolag dvamticcovrar Omoxppovikal
TahavTdoel dsutépoe ThEewe elg pN yexppwey oloTrpa, 6mov f wh Ypxppix6TYg
elobpxetan ele iy ElacTieny Sdvapwy xol 7 EEwTepukn ddvapig elvar  fpitovinod
T6mou. Of cuvtekestal THe dwxpopuriic éEiodoswe ToD cuoTHpaTog Eivon odyl xat
vdyrny putpdyv Tiudyv. Ta whdTn xol af cuvioTdoor TEV OmoxppovIkG®Y TaAXVTO-
oewy xadde xol T& Spix petaBoliic Tob wAdTOUG THg EEwTepLnTg duvdpewg edploxov-
Tal CUYXETAGEL TMY GLYTENESTRY THig dElothoews Tob GUGTHLaTog.

AfSetor mpanTitdy %puThiplov dvayvmploswg Omkplewe TEHY HmoappLoviRGY.
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