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A Recursive Computation Method of H. norm Assignment Gain

Tadayasu DEGAWA

This report considers a recursive computation method for solving the problem of H. norm
assignment by state feedback in single input linear time invariant system.

We have already proposed an assignment method of H. norm by state feedback in multi input
linear time invariant systems for the case in which external input matrix is equal to control input
matrix. In this report we treat the case in which external input matrix is not always equal to con-
trol input matrix.

H.. norm assignment by state ‘feedback is considered as the inverse of He norm computation.
If it is given state matrix, input matrix, output matrix and direct transfer matrix, then H. norm
can be computed. Inversely, if it is given input matrix, output matrix, direct transfer matrix, and
H.. norm, then state feedback gain which gives state matrix for closed loop system can be com-
puted recursively.

In this report we use two iterative computation methods because analytical methods fail. One
is based on the polynomial relations between H» norm and parameters. Other is Newton's numer-
ical computation method. In the former method, although convergence do not depend on initial
guess, convergence depend on assigned Hw norm, and possible assignment value of Ho norm are li-
mited within comparatively narrow range in which assigned H. norm is somewhat larger.

In Newton's method, iterations will converge quickly to the root if the initial guess is close
enough to the actual root, but iterations will diverge if the initial guess is not close enough to the
actual root.

Therefore, the former method is used to find initial guess and Newton's method is used to
compute gains which assign lower H. norm.

Finally, state feedback gain which assign H. norm for the numerical example of the system
are computed and validated.

Keywords: linear system, single input system, H norm assignment, state feedback
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