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Abstract – The plane-polar coördinates not being the optimal choice for setting up the two-body problem, 

the two-body problem was formulated in the elliptic-astrodynamical-coördinate and the hyperbolic-

astrodynamical meshes. Lagrangian, Hamiltonian and the equation of motion have been written for these 

coördinate meshes. Earlier, control laws, the extended-cross-product steering (to drive a vector to zero, it 

is sufficient to anti-align its time rate-of-change with the vector itself) and the dot-product steering (to 

drive a vector to zero, the dot product of this vector with its time rate-of-change added to the product of 

respective magnitudes must approach zero) have been formulated in the elliptic-astrodynamical-

coördinate mesh. Here, these control laws are expressed in the hyperbolic-astrodynamical-coördinate 

mesh. The coördinate triad in the elliptic-astrodynamical-coördinate mesh, (, E, z) [ the elliptical-shape 

coödinate, E the elliptic-eccentric anomaly and z the z coödinate in the catesian-coördinate mesh, 

representing direction of the relative angular momentum of orbit] is replaced by (, H, z) [ the 

hyperbolic-shape coördinate and H the hyperbolic-eccentric anomaly] the hyperbolic-astrodynamical-

coördinate mesh. For eliminating the down-range error, the velocity vector, perpendicular to desired orbit, 

but lying in the orbital plane, must be brought to zero, whereas for eliminating the cross-range error  the 

velocity vector, normal to the orbital plane, must be brought to zero. For keeping a check on the down-

range error, the extended-cross-product steering takes the form, ,0,0
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