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Using approximations of functions via exponentials instead of poly-
nomials have been considered in e.g., [7, 12, 26] and, recently, in e.g.,
[17, 18, 13, 20, 21], where in [13, 20, 21] authors use band-limited expo-
nentials with complex-valued exponents. In these papers the nodes are
chosen to be equally spaced and, thus, such methods may be viewed
as band-limited analogues of multistep schemes. As explained below,
our method, dubbed Band-limited Collocation Implicit Runge-Kutta
(BLC-IRK), uses unequally spaced nodes and is different from the ear-
lier approaches as in e.g., [1, 8].

It is well-known that choosing between equally spaced and unequally
spaced nodes on a specified time interval results in significantly different
properties of ODE solvers. For example, polynomial-based multistep
schemes have {Re(z) ≤ 0, z ∈ C} as the region of absolute stability
(A-stable) only if their order does not exceed 2, the so-called Dahlquist
barrier. In contrast, an A-stable implicit Runge-Kutta (IRK) scheme
may be of arbitrary order. A class of A-stable IRK schemes uses the
Gauss-Legendre quadrature nodes on each time interval and the order
of such methods is 2ν, where ν is the number of nodes (see, e.g., [16]).



































Next, let us write the orbit determination problem in a form that
conforms with the algorithm in Section 4.1. Effectively, we make use
of the fact that system (4.3) is of the second order. We define the six
component vector

u(














