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Symbolic Computing AIGORITHS FOR SOME Initinal and

Boundary Value

MERVAT ABDULGADER ALI FADAAK

ABSTRACT

The present thesis is addressed to study two important kind of symbolic
computing algorithm in the field of astrodynamics. The first kind dealing
with the initial value problem of space dynamic, while the second is devoted
to the boundary value problems of space dynamic.
In the first part of the thesis, we considered the initial value problems, and
developed symbolic computing algorithms for time series expansions of:
the Lagrange f and g functions , radial distance, the normalized inner
product (denoted by o) of the position and velocity vectors and the
eccentric anomaly of elliptic orbits.
And we developed symbolic computing algorithms for Kepler's equation for
elliptic orbits , Barker equation for parabolic orbits and Hyperbolic form of
Kepler's equation,for hyperbolic orbits.
Moreover, we also developed in this part Symbolic expressions for the
solution of the universal U functions of Kepler equation, Symbolic analytical
solutions to Lagrange's quintic equation of the three body problem.
Finally, we developed symbolic uniform solutions of the general perturbed
harmonic oscillator of the form

U+olU=eU"U™ where g <<1
In second part of thesis, we studied symbolic computing algorithm of

boundary value problem, and developed symbolic computing algorithms for



Lambert's time function to obtain the transfer time as a function of the semi-
major axis of the orbit. Also we made use of the previous series solution to
develop an orbit determination method valid for hyperbolic and elliptic
orbits. Numerical illustrations were also given.

We also developed optimum delta-V maneuver for refueling space stations.
Optimal two impulses cotangential orbital transfer maneuvers is developed
for which both the inner and transfer orbits are of arbitrary shapes (circular,
elliptic ,parabolic  or hyperbolic).and The two impulses are applied
tangentially at two general points r, andr, not necessarily to be applied at
the apsides .

The solution of the problem is thus; the determination of ,the semi - major

axis a; and the eccentricity e, of the transfer orbit, and the total impulse
for the complete two impulse transfer at r, and r, which gives  minimum

velocity increment. Some numerical applications are also included



