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2) The Equations to be Studied.

The equations to be studied have the following form:
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where~?,%,3 are the Bulerian angles, Ni the external torques, and

the Bi abbreviations for:

T T P
23 _ 31 12
By = I, By = I, By = i (2)

The Ii are the main moments of inertia, and the Tij the components

of the inertia tensor; obviously, the Bi’ Ii’ Tij are constants.




1) Introduction

sible

gYTOSCOPpE;

The differential equations derived in Report 13 describe

already in Report 13.

the motion of a satellite about its center of mass; essentially,
they are the Eulerian equations of motion for an asymmetric heavy

their general solution in terms of Lie series was given

As far as the numerical evaluation is concerned three pos-

ways offer themselves.
Lo i

A

1. Repeated application of the D-operator (Z :IE: %T-Dlz )

yields very complex results for i > 3, such that we have to

restrict ourselves to few terms; thus, we have to choose a

small step length At = t2 - t1 from which, on the

other

hand, an increase of the calculation time arises. Furthermore,

the truncation error might be considerable.

Derivation of recurrence formulas for Diz; in this
could choose a relatively large step length /1-4/.
The third approach starts from a representation of
lution in terms of a main part and a "perturbation

to be evaluated by iteration:

In the present report, the method of recurrence formulas

in extenso.

case, Wwe

the go-

integral"

is treated
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As shown in Report 13,the a, b, ¢, a, b, ¢ are transcendental
functions of the Eulerian angles forming the components of the
matrix A, which transforms from the body-fixed (X, Y, Z) to the

rigid rotating (%,q,§)-system, i.e.:

ca - cab, -cab - ca, ab

A = ca + cab, cab - ca, -ab (3)
cb , cb, b
with
a = siny b = sin 9 ¢ = sin X
- - - (4)
a = cos¥ b = cos c = cos ¥

The torques Ni are given by:
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We now replace the system (1a, b, c) of three second-order diffe-

rential equations by the following system of six first-order dif-

ferential equations:
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Zj + 3
8 (6)
(j =1, 2, 3)

where use has been made of the following designations and abbre-~

viations:




as well as

The d..
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n
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are given by:
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Now we attempt to derive reeurrence formulas connecting higher-

order powers of the D-~operator with lower ones; for this purpose

we write

DQ+2z.
i

DQ+2z6 in the following form:
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The recurrence formulas for D 1Ni (i=1,2,3) can be derived in ana-

logy to the expressions presented above.
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Conclusion,

The recurrence formulas have shown their effectiveness in the
solution of several other types of differential equations

/1 - 4/, €.g., the general second-order differential equations
(homogeneous and inhomogeneous); the formulas derived in this
report are, however, very complex and no statements can be
made as to their usefulness in numerical calculations since
investigations concerning these problems are impeded by their
short duration of our contract. Numerical calculations are

3

carried out for the cases Doz, D1z, Dzz, D

3

7z - even the appli-
cation of D7 is a very complicated procedure; obviously, these
terms do not suffice for more exact computations (about 20 terms

D'z would be appropriate /4/); it is for this reason that re-

. i
currence formulas are derived for the D z.
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