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HE purpose of this comment on Ref. 1 is to show that it is

unnecessary to solve an eigenvalue problem to obtain an
explicit expression for the gravity gradient torque caused by an
arbitary potential function. If we let G represent the gravity
gradient tensor after transformation into C; (spacecraft coor-
dinates) rather than in C, (attracting body coordinates) as in
Ref. 1, we may replace Eq. (11) of Ref. 1 by Eq. (11a).
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where the y; are simply the spacececraft coordinate system
unit vectors.
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We then follow through the same development as Ref. 1,
Eqgs. (12-17) with the final result:

3 3
=2 X Gy (172)
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We now expand Eq. (17a) in components using the y; from
Eq. (1b). The symmetry of both tensors permits a slight
simplification.
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A more elegant but less computationally efficient expression
of Eq. (2b) is Eq. (3b).
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Here §; is the Levi-Civita tensor density, which equals + 1
when J, j, k are even perturbations of 1, 2, 3; equals — 1 when
i, j, k are odd perturbations of 1, 2, 3; and equals zero when 7,
J, k are not all different. Equation (3b) makes obvious the
covariance of the result. That is, Eq. (2b) or (3b) is valid in any
coordinate system, as long as Tee» G, and J have their com-
ponents expressed in the same coordinate system.
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Purpose: This text is primarily intended as an introduction
to recursive estimation for undergraduate and first-year
graduate students. It is also considered as the theoretical basis
for the CAPTAIN computer package (Computer Aided Pro-
gram for Time-series Analysis and the Indentification of Noise
Systems).

Contents: Introduction. Recursive estimation: a tutorial in-
troduction. Recursive estimation and stochastic approxima-
tion. Recursive least squares regression analysis. Recursive
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The time-series estimation problem The instrucmental
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Purpose: The goal of this text is to present a geometric ap-
proach to the structural synthesis of multivariable control
systems that are linear, time invariant and of finite dynamic
order. The text is addressed to graduate students specializing
in control, to engineering scientists involved in control systems
research and development, and to mathematicians interested
in systems control theory.

Contents: Mathematical preliminaries. Introduction to
controllability. Controllability, feedback, and pole assign-
ment. Observability and dynamic observers. Disturbance
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tion I: output regulation. Tracking and regulation II: output
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structurally stable synthesis. Noninteracting control I: basic
principles. Noninteracting control II: efficient compensation.
Noninteracting control III: generic solvablhty Quadratic op-
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