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I. seientifie York Lone in the feriod of 1 Jul: 1965 te 31 July 1966

The seientifi¢ program was cencerned with the appliecation of Lie
series to the solution of limear ordimary differential equations
of second erder,

Lie series were invented by GROEBNER, Head of the
Departuent of Mathematicos at the University sf Inmsbruck, to selve
special preblems in algebrais geometry. It was found, however, that
these series, named hy GRUEBRER after S. LIE, were very useful to
solve differential equations. A lot of theoretical development
and physiesl applieatioms of Lie series have already deen published.

4 series of the folloning kind:
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is oalled Lie series; f(z) is any function which depends on the
eomplex varicdles By1By0ccecns?y and is holenorphie in the
neighborheod of the point e D is a limear differential operator
defined Wy
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the coefficients NJi(z) represent functione of the complex
vavriables TyeBgeeccccas g which are 2ll zzsumed to he holozorphie
in the neirhborhood of the nnint 23. ‘he conmvergenee -f the uie

geri.g wag proved by ¢V BV E, usine the method of CalCii's

majorants,




Lie geries cor be used to solve net anly oxiinary
(iinesr and memlinear) but also partial differential equstions and
Are from this point of view a quite gemeral method to solve differential
eguations,

if we conaider an srdinary differential equatioa of the
erdor m we oan write it im the form
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As ﬁhc;jl are smalytic fumetions we may expand the functions

:j;(1.1’2'00-.'ﬁ) in s power series:
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the index "o" iniicates that after a,plying the soerator
¥ v=- tines, t,&x,ﬁq,.....,zﬂ Lhave to be reslaccd ty the imitial
&
valuas tg,si,zg,......,zn.

Turther the enuatiosn is valid:
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"ge(2) amd 5.(%) show that the Lie series Z{t) a.ﬁli??k 25,
LV1

golve “ge (1)

Luring our resesreh -erioed ee inveatirated the general




sriinsyy linesr homoresncous and inhomovemepus differcmiizl
egustion of soeond grder, ‘he solutions sers presented by two aliere
native forms, one of them ztill contsins Deoperators, the other one
gonsists of well-known functions plua an inmtegral term. These
generz)]l solutions were appli:éd to speeisl problems in hyelies and the
differential equations, which result from the separation of the
Helsholts eguation, |

As numerically examples we have computed the Hathieu

functione snd the Tober funotions,

Pepert Ko 1 ¢« The Hepresentation of athien funetiong Using PLie
serieg, by Fo CAF and o. VLL0Iakl. This report dezls
with thesreticel invesiigantiong of dathieu funetionz,

Leport So P: Um the dolution of the (onerul Homogeneous Linear
dfferential Equation of Second (Order, Using Lie Series,
by AJSCHETYT and J, WEIL., -~ The solutionm which is presen-
ted by lie seriesz for regular domzins, can be evaluated
sumerically by recurrence formula.

Beport fo 3+ & Cemnagt Method for Iolving the Homoreneous lLinear
vifferentisl «gquetion of Geoond urder, .sing Lie
Yeries. w=atrix formeliss ie here used and the sclution
ig presented by kpown funetions plus an integral term.
it is essentizlly s seminsr leeture held by Prof.
SROTBELY, tead of the Lepartment of wathemailies.

Zeport He 4: 'm the Snlution -f the General Inhomoreneous lLinesr
Piffer-atizl fguatiocn of Seeond Order, Using Lie
Furiesy by Al wuwie 7 and %Ik, .he soluilon is
prosented by too altermative forms, sno of whieh

axn be evalusited Ly vecursrence Tursulus, wboress




Zeport Eo 5

Report Ko &:

Zeport Fo T

depert Ko 8:

The siluy g (525 POSVRTE SR ane of LioTotiw
nethods,

On the Sumerieal Calsculstion of the Rsthieu Funetions,
By s FLORIARI, This report desls with theoreilcal

and numeriesl inmvestizstions of the Hethiecu funotions,
using #ie series,

The Rumericzl Calculation of Yebsr Parabslic Cylinder
Funations, by A.SCHETT and J. ¥ElL., The recurrence
formul: method is used to compute the :eber functiocms.
Lie Series Zalution of the “guatisng Hegulting from

a Jeparstion of the telmheltz “.quation in Special
Soordimate syztems (Jertlj, by .. LCuITT and Joiill,.
“he penersl reyresentsifions of the solutions of -op.
o 2 and ‘ep. &0 3 mre spplied to special problems,
Lie 3eries Solution of the Zquatione Resulting from

2 Separstion of the Helmholts Iquation in IJpecial
Coordinate Systems (FertIl:, By A.8CHTYT and J,0lIkL,.
The represcntations of the genral selutions of Hep.

w0 7 and -ep. 10 % &.e spolied to special sroblenms.

Fubljeationg

t.Tuicoretieal znd HFumericsl Investigztions of watik eu
Junctions, lslng Lie uveries, by 1., {ad and .. .bu0nfaxd
T I T j}u%‘fslishcjz?}

2e wn the uUslution of the vemural wom.rebcous Linear
viffercntiel ‘quation of Second urder, Usins Lie
ceriegy Uy .50 7% and J.el il (Under press, -ota
¢hyrslea sustrizea)

3, Un the Coluticn of the venursl innomogeneous ninecar
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“sthemstik)
The Fumerienl Computaticn of Tcver Farabolic Cylinder Fumetios,

By L SniunTT

ey
o A3

bain

Ny

aud J, 1L, {To be pubiisked im dAs3 ).

Lie Series 3eluiica of the Egusatisns Resulting from a
Separation of the Helmholts Eguation in Special Coordimate
Syatems, by A SCHR™ and J,urTL (Under press, Acta Physica
iustriaeaE

~raph entitled: Solution of Jrdlmary Liffereatial

“rustions By Eroomz of Lie Serlesmy by ILUAP,
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&) Fersomal Data:

The team consisis cof:

Professor ir, Ferdinand CAP {Primcipal Investigater)
D. PLORIANI from 15 July 1565 to 30 June 1266

Dr. Alois SCHETT fres 1 Gotobsr 1965 to 31 July 1966
Pr. Jlrgen WEIL from ! Oetober 1965 to 31 July 1966

Dictmar FLORIANI

Leing the srincipsl iwvestisator he was resvomsible
for ths cosrdimaiion and -~enersl sunervisien of the
work, ceomuvrising gencval investigaiions of the

applicability of Lie¢ agries to vaviocus probleue and
a lot of discussions with the cellaveraicrs, uauslly

held emce =z week,

After zemeralily dealing with the separsiiom of the
Helmholts eguation in the 11 opordinate systems he
jurned to the Hathieu eguation, which he investigated

tneoretically and numericaliy.

wag initially concerned with investigations on the use
of Lapluace :iransiormation for seiving ordinary
diifspeniial equations taenr he btarned in coliaboration |
#ith wre iL o the appiricailcn of Lie serics loc solve
tiie hompogenevus and inhosopetivoda srdinar;y; differentisnl
equutioa of second “roer. rurihermore he supplied

- in eoliaborstion with . re. - i~ the genersal

solution by means of Lie serios, 10 gpecial
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rogulting froz the saparation of the delmholiz eguation,
#inally he computed the Yaober funmctions ueling Lie series

Tepresentatdion,

was imitially ooncerned with eonsiderations om the use
of iLaplsee transformatiov snd atiendel = course on
computing by our ZUSL 23 V, Them he eollaborated with
r, SUHYEY, Finally be wmas respomsible for & greper

kegiish im all our reports snd publiocalionag.




