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· The availability of a stabl e homocl i nic curve of a saddle 
equilibrium state in Hamil t oni an .systems i s kno,.'n to be their 

t7pical fe·at\lre. It pertains to the fac t t hat aa far as the equi 
libriw. state and ita stable (W s ) and unstable (Wu) manifolds lie 

• 

. ~ ~ 
within a common energy level the mani folds W and W can then 
intersect along homoclinic curves t rans versely·. Hence it may be 
expeoted that the set of all trajectories of the Hami l tonian sys
tem en~irel7 located witbin ~he neighborhood of a horuoclinic cur~ 
Ye or of a bunch -of homoclinio curves of saddle equil ibrium sta
te allows some reasonable, i f not complete , description. Origi 
nall7 this problem for the case of homoclinio curve of the sadd~ 

' le-focus has been considered by R.J.Devaney /1/. He bas found 
. 

that the set of curves located a t the energy level of a saddle-
. 

-focus ·can be described in ter ms of a sym~olic dynamics ith 
countable number of symbols. quri ous it is but ·thi s descrip~lon 
turn& out to be absolutely similar t o that done . for the etructu- . 
re of D81ghb~rhood of a rough homoclinic. Poincare curve /2,3,/ 

' . 
· In this paper there are consi dered homocli ni c bunches 

and ·a homoclinic contour with a saddle . Suppose t ha t the system ~ 
.X with Hamiltonian Hec3 1Deome r egi onD ~ · R~htcn~2)possessea the 

equilibriaim state o. And let ±. ~ , 1 ~ 6 (1=2, ••• ,n ) be the roots 
• 

of the characteristic equation for the point o. Suppose tJ1at 0 
·1• a saddle, i.e. 0 ~ ~ 1.. Rt Xt ( ia2, • •• ,n). 

In the v1oin1t7 of the eaddletheveotor·field of the system 
• • 0 • • 

1• eXprea.aed aa X = -A X .. • •. 
1 

!f -: - A ~ + • , • , 
• I • ~ 

. tA .: ~ u + .... , v = A tr• .. - , 
•:Ure .X . E It • , Cf_ ~ n " -.f . . 1A ~ P. l ·u-~ R "' - l . 

(f , . ' . , 
· ~ A =. { ~i • ••. , l, J , the dots sta~d f or the terms hi g-

. \. I S 
·her thaD the fir~t order of sma.llness. The We in tl1e poi n-t 0 
touche• · "th~ pliane U • 0~ V ~ 0, and the W,"' touche• ·the plane X = 

. .t • O. 48. W u ( W Jttt) let us denote a stable · ( unstable ) non lea.-
• 

• 

• 
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) _ ·d1men•1onal manifold of the saddle 0. The ~ IS tou~ 
'·' "lc . .lj 

• xi• y • o, and the w - the axis V • o. The W SJ)l i t s 
s s 

a to t o parts, the. W,.. and t:t1e W.. • Aooord1.ngly · 

_• wt. U W! V't("~~. . . -- w · t.J ~ ·- L i ) S. 1 conaider that the "'... adjoins tb.e w fro~ 
Jl ~u . 0 • and 1;he W.;. 

11 
ad j oins 'N t:rom U > 0. Let us assume 

•h• 't/1
1 

the WI} 1Dters_e ct transversely along r;: homo-
traJectories rt ' .... r... not lf)cated i n the W' ·and th~ . 

• f.be latter . mean~ that the f1 en ter t he saddle and leave 
o&&chinS ~be le•ding directions, t lte a x es X and U ree pecti-

We shall en•uuerate "'· so tha i · . 
~ j + IH~ 

ri' r; , w! ll w ~ , _ v r, 
i;, I • : '"st ~ 

• 

f 

• 

,, ... lt1, .... m1 
• 

. v ri i w _':. fl w ~ , v r j ~ w~ 11w: 
i = ttfc., H1 a f 111, .. j 

• 

e m1 + m2 + m3 + m4 • m). Without l oss of gener ality, e . 
ooaaider that m1 ~ o. , 
Let H • 0 be the level at whicb. O is located. Let· X~ 

~~the system r~striCtion to the leve~ H h. Let V ~e a 
~~~neighborbo~d ot the bWlch rt U . • . U r lit V 0 • Let 0 
~set Qt system ~~ t rajec torieS _entirely lying in t he V . 

• f h e o ; e. m . .. 1. ~uppoee that ID=m
1

r=_1 . Then fo auffic 

aiDall Y. and small It • ..,. 0 , ~dependent of th V } at 
n -

• 

~, l-l., 0/ the eet n. ~ k7 I 2.) ai . ~ t {01 IJ 
(2,_ consiSts of a singl e rough periodic mot ion L&. o 

• 

' 

saddle typ8, aDd· besides ft.~.t L /. _; rt u 0 . 
n, : r. U 0 • ~ +•O . 

• 

! h e o r e m 2. For t he case of m 
• 

-
2 here e s s c 

1c1ently am~l neighborhood v, · that 

' •1 • ~ • 1 or at m1 ~ m4 • 1 ( Fig 1a)~ at emal 0 
i J no =: r t u r~ u 0 .) .. 

n, comprieea one p8r1od·iC motion LA of . the eadd. . p 

L, ~ r~· v 0 I 1:~ . ., Lt : _r2 u 0 . ·and . 3) at m1 1Jl3 

1b) the fla at a~all h '> 0 consists of two periodic mo-

• ~ . 

1 

• • 

!-he figures are given in the projection to the p l ane (X,U}. 
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Pis 1c 
• 

1 tl7 1 Y and small 
) .0. a r 1 U •.. V r,.. lJO, 

• erbolic, and the .)(ffn. 

• 

• ot 
l<O 

euaiOD oTer the Markov 
l .; 0 with the help · 

, 

b7 the graph o-
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• 
' • 

• 

• 
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2 mua be eliminn-
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lpre 1-t 1a clear that ttt 111 ~ 3 either G i 01• a· ~ 
, 

tarousb which at least two cycles paso. 
0 :1. 1 a r 1 • ~n case of m l> 3 tl1e syaten' X posae 

l:Lcated airuct•are • 
..... tuz-~e:r study pr~supposus a.r1 existence of l'to&uool 1.n1u 

viU countable number ot curves. Though her-e we are 
4 w1 tll the moat &iDlple case only • 

• 

L•t tbe syatem X ai the energy level. of the saddle have a. 

1 periodic motion L. ~be stable and unstable mani.folds l.J 

r~..a .. ~~•d b7.. 'fl 1 and W: • S uppoae tba t there ex is ta a bo

io ccmtour r, U f', U L U 0 _where rj ~ W ~ fl ·w~ 
' ~! n M~i aud that tne manifolds stated tnteraeCt 
tpe /1 aPd tbe rl tranaversely. Suppose also that 

1/Jt A S . j W/ , r~ :,: k/ . s • Wi thou~ 1 Oae of . ~enerali ty 

be ocmaidll'84 that r. c. \V ~ I I L c \JJ! . Now let 
$ake a •mall neighborhood V ot tha o on tour r 1 U rl u L u 0 

DrfiUJb n, denote the Bet Of trajectorieS Of the BYS-
lb• the traJectories lJing ent irely within the v. . 

f b e o r e m 4. There oxiats such a ema.ll nei.gli.borl1ood V 
allah autticiently small f . ...,· 0 , deJ>endent· o1n the v·, that 

•• / ~ ( ~ /,/ 0) tbe J1 M . • consists of a single aa-

CJOle L i 1 '~~~ L 1. ~ L , and 2) at A t ( oJ f ~) 
X l / .0. & ie topologicallY e4ui valent to the fm.ap . naion 

the Bernoulli twosymbol a·cltewe, and 3) the .Ov · consist a 
• 

r,, r,. 1.., 0 and of countable number of &l'.=--jec 0 1 
. " 

hoaaocl1D1c to o. 
• 
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