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March 22, 1956.

Memorandum to: Jim Suyder

Froms Andrew Se ssler_

1 have besn studying two dimensional alpebraic transformations
which cerrespond to Hamiltenian Systems, If ome assumes the linear
motion is unceupled, amd furthermore that the transformation is of the

following form:
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then it is very easy to satlafy the Polsson Bracket relatlioms. This

implies that:
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and furthermors thats D o= PR3
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Thus if oms now tmkes B & £, as power sories in E and ’P) one
{imediately obtaing & general rransformation.

1 have not yet been able to establish that the most general
non~-linear BHamltenian Tmnsi‘omﬁion is o function of only % snd ? .
In fact this may not be true, pxoept 1n one dimension where the proof 1s
trivigl e--- thuse readily proving Powell's Form to be the most general
form.

Tevertheleas this sasumed form hes ]&]l arbitrary peremeters to
desaoribe the non-linear motion alone, when terms ghrough order thres in

£ and j are inoluded. Thls soems gufficiently general to cause
us to seriously think of programuing the I1liac for the transformation,
gspecinlly vhen we remenher how useful ghie will be Lo study stability
1imits im two dimensions, &8 well s leng runge dymamical gtability.

1 think then we should have available the Pollowing rowbine, to

be caloulated roughly i this ovder:
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are constexbs to be speoified.

(fhese of course are related, bubt progranm them as if they

vars not.)

Ve will want 4o be able to emluate:

I[TB Tm Tr ....]s
1 2z 3

ot TS veees Bre transformations of the same form, but with

different constants.

whers Tl’ T

We should be able to have at least T, & Tz , and probably three or four
would be nice.
w, m, T A4 EOro te about 100.

 should mot be limited == 107,
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It will be impertant to have double acouracy, 88 well as spoed.
In this last commection, can ths program be made so that if seme consbants
are gere then the operations jnvelving them are not performed and so some
speed is gained? Is this not worth the effort?

Vie should like to run = gectors and then print out for Ty
consseutive transformations, snd then run 1 again, eto. Detter include
¥, an end constants.

it

As for rengs of parsmeters, we have for large machines:
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For small machines:
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These eshimates have been very liberal, and many of the
non-linear terms will probably be smaller tham the maxims quoted by a
couple of orders of mepnitude. I hesitate to restrict things more, at
this point, The estimates for )\]-_ an.d 8y are obtained from free

space and may well be very vrong.
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Fremi Amirew Sessler

1 have beoem sbuc ug two dimensional algebralc transformat ions
which cerrsgpend to Hasd)* mian Systems. If oms assumes the 1limear
motion 15 waosuplod, ap’ carthermore that the tisnsfermation is of the
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Trae 4f m now takes fy & £, as power series in E and ’f) on
immadiately cbtalns s genaTal trausforns tloxn. _

1 have not yst been able bo eatnblish that ths rest penmral
non-linser Hamiltenisn Tremsformtion is a famction of only Y end ’5,
Tn fack thiz may not be true, sxcept in one Aimensien whore the rroof is
trivia)l o-=e thas readily proving Powell's Form to be the most generml
form.

Nevertbelens this assumsd form has 1y arbitrery paramters to
doscribe the nen-linesr motien aleng, when terms through order three in

£ eand j are included. This seems puffioiently pererel te omuss
ud te sericusly thisk of pregramaing the I1limc for the transfermation,
especially when wo remeuber how useful this will ba to study stebiliby
1imits im two dimemsions, &€ wsll as leng ronge dynamioal stability.

T think them we should have availsble the fellowing routine, to

bs oaleulated reughly im this order:
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this point, The ssbimabss fov 2\.1 apd By sre obinined from free

gpace ersd mey well bo very wwong.





