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Benchmark Problems for Control System Design

Abstract

This report contains a collection of potential “benchmark problems” for the Control
Community and has been completed by the IFAC Theory Committee over the period
July 1987 - July 1990. The motivation for carrying out such a study is that it was
believed by the IFAC Theory Committee that it would be useful to have a collection of
standard problems for comparing the benefits of “new or existing control system design
tools”, i.e. at present, every new design method is applied to some ad hoc example, and
it is difficult to determine a meaningful comparison between existing techniques.

The procedure for collecting such benchmark problems was as follows. A formal
request to the Control Community asking for potential benchmark problems appeared
in:

(a) The IFAC Newsletter No. 5, October 1988.
(b) The IEEE Control System Society Magazine, February 1989;
and in addition:

(¢) A request for submission of potential problems from the IFAC Theory Committee
members (representing 32 countries) was made.

i.e. potential problems were sought from as wide an audience as possible. The submitted
problems were then reviewed, and a subset of the problems selected, with a view of
obtaining the widest possible selection of representative “real world” problems. (Page
limitations dictated that only a subset of submitted problems could be accepted.)

With the exception of one problem (90-13), all of the enclosed benchmark problems
are modelled from the “real world”; the majority of the problems are multivariable,
and many of the problems have associated with them structured uncertainties, as well as
constraints of various types associated with either inputs or outputs of the system. All of
the problems have associated with them a contact address, where additional information
on the problem may be obtained on request.

Edward J. Davison

May 1990
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Problem #90-01 (Binary Distillation Column)
Problem #90-02 (Drum Boiler Problem)
Problem #90-03 (Shell Control Problem)
Problem #90-04 (A Cold Rolling Mill)
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Aero-Control

Problem #90-05 (Control of Missile Autopilot)
Problem #90-06 (Lower Order Controller Design for a High Order Plant)
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o ————
— , e—
—_—
X1 Xz x3 X4 x5 X6 X7 Xa X9 X10
x1 0.1015 -19.77 0.0000E+00 0.0000E+00 0.DGOOE+00 0.0000E+00 0.0000E+00 0.0000E+00 0,0000E+00 0.0000E+00
x2 19.77 0.1015 0.0000E+00 0.0000E+00 0.0000E+0C 0.00G0E+00 0.0000E+00 0.0000E+00  0.0000E+00  0.0Q00E+00
X3 0.0000E+00 0.0000E+00 -2.3202E-02 ~9.2543E-02 0.0000E+00 0.0000E+00 ©0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
X4 0.0000B+00 0.0000E+00 9.2543E-02 -2.3202E-02 0.000QE+00 0.0000E+00 0,0000E+00 0.0000E+00 0.0000E+00 0.0000E+0Q
X5 0.0000E+00 0.0000E+00 0.0000E+00 0,0000E+00 -G.3165 -14.33 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
Xé 0.00008+00 0.0000E+00 0.0000E+00 0.0000E+00  14.33 -0.3165 0.0000E+00 0.0CG00E+00 0.0000E+00 0.000CE+00
x? 0.0000E+00 0.000DE+00 0.0000E+00 0.0000E+00 0.00DCE+00 0.0000E+00 -0.3892 -22.29 0.0000E+00 Q.0000E+0Q
xa 0.0000E+00 0.000CE+00 0.0000E+0C0 0.0000E+0G 0.0000E+00 0.0000E+00  22.29 -0.3892 0.0000E+00 0.0000E+Q0
X9 0.0000E+00 ©,0000E+00 0.0000E+Q0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 ©.0000E+00 -C.9883 -36.16
X10 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E4+00 0.0000E+00 0.0000E+00  36.16 -0.9883
X11 G.C000E+00 ©.0000E+00 0.0000E+00 0.0Q00E+00 0.Q000E+00 0.0000£+00 0.0000E+00 0.0G00E+00 0,0000E+0C 0.0000E+00
X12 0.0000E+00 0.0000E+00 0.0000E+00 ©0.0000E+0C 0.0000E+Q0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
X3 0.0000E+Q0 0.0000E+00 0.000GE+00 0.0000E+Q0 0.0000E+00 0.0000E+0Q 0.0000E+00 0.0000E+00 0.00COE+00 0.0000E+0Q
x4 0.0000E+00 0.0000E+00 0.0QQ0E+00 0.0000E+Q0 0.0000E+00 0.0000E+00 0.0000E+Q0 0.0000E+00 0.0000E+00 0.00COE+00
X15 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.00D0E+00 0.0000E+00 0.0COOE+00 0.DO000E+00 0.0000E+00 0.0000E+0Q
X6 0.0000E+00 0.0000E+0C 0.0000E+00 ©.0000E+0C 0.0000E+00 0.0000E+00 0.0000E+00 O©.00COE+00 0.0000E+00 0.0GO0E+00
x17 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
x18 0.0000E+00 ©.00COE+00 ©.0000E+00 ©.0000E+00 0.Q000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.00Q0E+00 0.0000E+00
xi9 0.0000E+00 0.0D00E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E400 ©,0000E+00 0.0000E+00 0.0000E+00 0.0O0OE+GO
xz0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 ©.0000B+00 0.000CE+G0 0.00QOE+00 0.000QE+00
x21 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.00GOE+00 0,0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
x22 0.0000E+00 0.0000E+00 0.000CE+00 0.000CE+00 0.0000E+00 0.0000E+00 0.0COCE+00 ©.0000E+00 0.0000E+00 0.0000E+00
x23 4.0000E+00 0.0000E+00 0,0000E+00 0.0Q00E+00 0.0000E+00 0.0000E+00 0.00DOE+00 ©0.0D00E+00 0.0000E+00 0.0000E+00
x24 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0©.0Q00E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.00Q00E+00 0.0000E+00
X25 0.0000E+00 0.GOOOE+00 0.0000E+00 0.0000E+0G 0.0000E+00 0.0000E+00 0,D000E+00 0.0000E+00 0.0000E+00 0.0000E+00
X26 0.0000E+00 0.0000E+00 ©0.0000E+00 0.0000E+00 Q.0000E+0C 0.0000E+CO 0.0000E+00 ©0.0000E+00 0.0000E+00 0.0000E+00
x27 0.0000E+00 0.0000E+00 0.0000E+00 ©.0000E+00 ©.00Q0E+00 (.0000E+00 0.0000E+00 0.0000E+00 0,0000E+00 0.000CE+00
X280 0.0000E+00 ©.0000E+00 0.0000E+00 O.0000E+00 0.0000E+00 ©.0000E+00 0.0000E+00 O0.0000E+00 0.0000E+00 0.COC0E+00
x29 0.0000E+00 0.0000E+00 0.00COE+00 ©0.C000E+00 0.0000E+00 0.0000E+0Q 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
X30 0.0000E400 0.0CQOE+00 0.0000E+Q0 0.0000E+0C 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+0C 0.0000E+00 0.0000E+00
X3l 0.0000E+00 0.0000E+00 0.0000E+00 ©.0000E+Q0 0.0O000E+00 0.0000E+00 0.0000E#00 ©.0000E+00 0.0C00E+00 0.0000E+00
X32 0.0000E+00 0.0GOOE+00 0.0000E+00 0.00DOE+00 0.000QE+Q0 0.000CE+Q0 0.0000E4+00 0.0000E+0C0 0.0000E+00 0.0000E+00
X33 0.0000E+00 0.0CO0E+00 0.0000E+00 0.0000E+Q0 0O.0000E+00 0.0Q0CE+00 0.0000E+00 0.00C0E+00 0.0000E+(0 0.0000E+00
X34 0.0000E8+00 0.0000E+00 0.0000E+00 0.0000E400 ©.0000E+00 (0.00C0E+0Q 0.0000E+00 0.0000E+00 0.000GE+00 0.00OGOE+00
x3s 0.0000E+00 0.0000E+00 0.0000E+00 0.0DOOE+GO 0.0Q0QE+G0 0.0000E+00 0.0000E+00 O.00D0E+00 0.CO0CE+00 ¢,0C00E+Q0
x36 0.0000E+00 ©.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+G0  0.0000E+00 0.0000E+00 0.0CQ0E+00
x37 0.0000E#Q0 0.0000E+00 0.0000E+00 0.QQO0E+0C 0.0Q00QE+00 0.0000E+00 0.0000E+00 0.GO0QE+00 0.0000E+00 0.0000E+00
X348 0.0000E+0C 0,D000E+00 0.0000E+00 0.000QE+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+G0 0.0000E+00 0.0000E+QQ
X39 0.0000E+00 0.0000E+00 O0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0GQ0E+00 0.0000E+0Q
Xa0 0.0000E+00 0,0000E+00 0.0000E+00 0.00Q0E+00 0.00C0E+Q0 0.0000E+00 0.0000E+00 O.0000E+00 ©.0000E+00 0.0000E+0Q
X4l 0.0000E+00 0.0000E+00 0.0000E+00 Q.0000E+0¢ Q,C000E+00 G.0000E+0C 0.0000E+00 ©.0000E+00 ©.0000E+00 0.0000E+00
x42 ©.0000E+00 0.0000E+0C 0.0000E+00 0.000QE+0C ©.0Q00E+00 0.0000E+00 0.000OE+0Q ©.0000E+00 0.0000E+0Q 0.0000E+00
x43 6.0000E+00 0.0000E+00 ©0,COOCE+00 0.0000E+Q0 0.0000E+00 0.0000E+00 0.00D0E+00 0.0000E+00 0.0000E+00 0.C0000E+00
x44 0.0000E+00 0.0000E+00 0O,0000E+G0 0.0000E+00 0.0000E+00 0.0000E+00 ©0.CO0OE+00 0.0000E+00 0.0000E+0C ©.COO0E+00
X458 0.0000E+00 0.0000E+(0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E400 ©.0000E+00 O.0DQOE+30 (.0000E+G0 0.00C0E+00
ELEV 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0Q0GE+00 0.0000E400 0.0000E+00 0.0000E+G0 0.0000E+00 0.00D0E+00
ELEVD 0.0000E+00 0.0000E+00 ©.0000E+00 0.00Q0E+00 0.0000E+00 0.0C00E+00 0.0D00E+00 0.0000E+00 0.0000E+00 0.0000E+00
ELEVDD 0.0000E+00 0.0C00E+00 0.0000E+00 0.0000E+0Q 0.0O0COE+00 0.0000E+00 0,0000E+00 0,00COE+00 0,.0Q000E+00 0.0000E+00
AIL 0.0000E+00 O.0000E+00 0.0000E+00 0.0000E+00 0.0000E+Q0 0.0000E+00 0.0000E+00 0.00COE+00 0.0000E+0C 0.0000E+00
AILD 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 ©O.00Q0E+00 0.0000E+G0  0.QOODE+00 ©.0000E+00 0.000CE+00 0.0000E+0O
AILDD ¢.0000E+00 0.00GOE+00 0.0000E+00 0.000OE+00 ©.0000E+00 0.0000E+00 0.0000E+00 0.00C0E+00 §,0000E+00 0.0000E+00Q
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0.0000E+00
0. 0000E+Q0
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.9000E+00
0.0000E+00
0.0000E+00
0.0000E+G0
0.0000E+00
-92.96

=-5.670

0.0000E+QQ
0.0000E+0Q0
0. 0000E+00
0. 0000E+00
0.0000E+00
0.0000E+0Q
0.0000E+00
0,0000E+00
0.0000E+00
0.0G000E+00
0. 0000E+D0
0.00¢0E+00
0.0000E+00
0.00G0E+00
0.0000E+00
0.0000E+00
¢.0000E+0Q
0. 0000E+00
0. 00G0E+ 0O
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
¢.0000E+0Q0

X4l

0.0000E+00
0.0000E+00
0.0000E+00Q
0. 0000E+00
0.0000E+00
0. DOOQE+00
0.0000E+00
@.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0. 00OQE+C0
0.0000E+00
0.0000E+00
0.00D0E+00
0. 0000E+00
0.0000E+0C
0,0000E+00
0. 0OGQE+(D
0. 00Q0E+O0
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.000CE+00Q
0.0000E+QQ

0. 0000E+00
-5.197
40.00

0.0000E+00
0.0000E+D0
0.0000E+00
0.0000E+00
0.0000E+00
(.0000E+00
0. 0000E+Q0
0.0000E+0Q0
0.6000E+00
0.0000E+00
0.,0000E+00
0. 00Q0E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+Q0
0.0000E+00
0.0000E+00
0. 0000E+00
0.0000E+Q0
0.0000E+00

x42

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0. 0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+OD
0.0Q00E+DD
0.0000E+00

0.0000E+00
~40.00

-6,197

0.0000E+00
0. 0000E+00
0. 00GQE+00
0.0000E+00Q
0.0000E+00
0.0000E+00
0.00600E+00
0.,0000E+00
0.0000E+00
0.00Q0E+00
0.0000E+Q0
0.0000E+00
0.0000E+00Q
0.000CE+00
0.0000E+00
0.0000E+00
0.0000E+Q0
0.0000E+00
0.0000E+00Q
0.0000E+00
0.0000E+00
0.0000E+00

*43

0.0000E+00
0.0000E+00
0. 0000E+00
0.0000E+00
0.0000E+00
0. 0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
©.0000E+00
0.0000E+00
0. 0000E+00
0.0000E+30
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.000QE+00
0.0000E+00
0.0009E+00
0.0000E+00
0.0000E+)0
0.0000E+00
0.0000E+00

0. 0000E+00
0. 0000E+00
0. 0000E+00
-.17?
16.61

0. 0040E+00
0.0000E+00
0.0000E+0D
0.0000E+00
0. 0000E+00
0.0000E+Q0
0. 000QE+00
0.0000E+Q0
0. Q000E+00
0.0000E+00
0.0000E+}0
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0. DOOOE+DD
0. 0000E+00

X44

0.0000E+00
0.0000E+00
0.0000E+00
0.0Q00E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0. 00Q0E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.00Q0E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0. 00Q0E+00
0. 00Q0E+00
0.0000E+00
0.CO00E+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
=16.61

-8.177

0. 00QQE+OD
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+Q0Q
©.0000E+00
0. 0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0G000E+QD
0.0000E+C0
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

X45

0.0000E+00
0.0000E+00
0.0000E+Q0
0.0000E+00
0. 0Q00E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+0Q
0.0000E+00
0.0000E+00
0.0000E+00
0.90000E+00
0.0000E+00
0. 0000E+00
0.0000E+00
0. 0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0¢00E+00
0.0000E+00
0.0000E+00
0. 0000E+00
0.0000E+00
0.000QE+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.000QE+00
0. D0OOE+00
0.0000E+00
0.0000E+00
-8.221

139.1

0,0000E+Q0
0.0000E+00
0. 0000E+00
0, DOOQE+O0
0. Q000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+Q0
0.0000E+00
€¢.0000E+00Q
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

ELEV

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
. 0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
¢.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0. 0000E+00
0.0000E+00
0.0000E+00
0.000QE+QQ
0.Q000E+00

0.GO0DE+0D
Q,0000E+00
©.DO0QE+Q0
0, 0000E+D0
0.0000E+00
0.0000E+00
0.0000E+00
0. 000QE+(0
0. 0000E+00
0.0000E+0D
0.0000E+00
0.0000E+00
0.0000E+00
0.00QQE+00
0.0000E+00
0. 0000E+00
0. 0000E+0D
0.0000E+00

ELEVD

0. G000E+]D
0.0000E+00
0.0000E+00
0.000QE+00
0.0000E+00
0. 0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0. 0000E+00
0.0000E+Q0
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.G000E+J0
0,0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+)0
0.0000E+00
0.0000E+})
0. 0000E+00
0.0000E+00
0.0000E+00
0,0000E+00

0.5000E+00
0.0000E+Q0
0.2000E+Q0
0.000QE+00
¢.D000E+QD
0. DOOQE+00
0.0000E+00
-10.35
163.0

0.0000E+00
0. 0000E+DD
0. 0000E+00
0. 00QOE+))
0.0000E+00
0. D000E+O0
0.J000E+00
0.00Q0E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.CGO00JE+DD
0.CO000E+0)
0. 000QE+0D
0. S000E+00
0.0000E+00

ELEVDD

0.0000E+00
{.0000E+00
0,0000E+00
0.0000E+00
0. 0000E+00
0.0000E+00
0. 0000E+00
0.0000E+O0
0.0000E+00D
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0. 0QOOE+00
0. 0000E+00
0. G00)E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
$.0000E+00
(.0000E+00
0.0000E+00
0. 0000E+00
0.0000E+00
0. 0000E+00

0.0000E+00
0.0000E+00
0. 0000E+00
C.0DO0E+0Q
0.0000E+00Q
0.0000E+0D
0.0000E+00
-163.0

~-10.35

0.0000E+C0Q
0.0000E+00Q
0.0000E+00
0¢.0000E+00
0. 0000E+0Q
0. 00O0E+00
0.0000E+00
0.0000E +00
0.0QQ0E+Q0
0.0000E+00Q
0.0000E+00
0.0000E+00
0,0000E+00
0. 0000E+00
0.0000E+00Q
0.0000E+00

AL

0. 0000E+Q0
0.0000E+00
. 0000E+00
0.0000E+00
0.0000B+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E400
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00Q
0.0000E+00
0.0000E+00
0. 0000E+00
0.0000E+00
0.0000E+00
0.000CE+00
0.0000E+00
0.0000B+00
0. 0000E+00
0.0000E+0Q
0.0000E+00
0.00D0B+00
0.0000E+00
0.0000E+00
0.000QE+0]
0.0000F+00

0.0000E+00
0.0000E+00
0.0000E+0D
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
=-11.72
109.3

0.0000E+00
0.0000E+QQ
0.0000E+00
0.0090E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
¢.D000E+00
¢.0000E+00
0.0000E+00
0.0000E+00
0.0000E+Q0
0.0000E+00

AILD

0.0000E+00Q
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+Q0
0.0000E+00
0.0000E+00
0.0000E+00
0.0000£+00
0.0000E+00
0.0000E+00
0. 0000E+Q0
0.0000E+00

0.D0Q0E+D0Q
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+Q0
0.0000E+00
0.0000E+00
0.0000E+Q0
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+Q0
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+(0
0.0000E+00
0.0000E+00
0.,0000E+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+Q0
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0. Q000E+00
0. 0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0Q000E+00
0.0000E+Q0
0.0000E+00
0.0000E+00
0. 0000E+00
0.0000E+00
0.0000E+00
0.0G000E+00

22

-1970.
-2665.
586.9
=-501.1
124.5
-164.5
608.5
-77.54
-1117.
1790.
=1.3B58E+04
1.5010E+04
-2.,1697E+04
1.9966E+04

6.796
7.196
1.733E-03
4.1408E-03
~0.,2690
0.4627
-1.835
0.1595
4.615
-3.752
0.55350
-3.138
61,46
-53.56

=0.1334
-0.1568
=4, 3118E-05
-8.0848E-05
4.9694E-03
-8, 4320E-03
3.6978E-02
-2.0525E-03
-8.42086E-02
7.18T1E-02
-1.2727E-02
6.5016€-02
-1,286
1.121

-1429.
-2222.
119.0
-105.2
-146.8
196.0
175.1
9.616
-34.14
-222.7
-2014.
2668.
-3652.
2881,

18.03
=-2.684
4.8611E-04
1.0274E-03

-0.7037

1.345
-1.082
0.6370

6,425

1.899

-5.0429e-02
-1.060

5.074

-26.77



X135
X16
x7
x18
X19
X20
x21
x22
X23
X24
x25
X26
%27
X238
X29
X30
X3l
X32
X33
X34
X35
X386
X37
X389
X39
X40
X4l
X42
X43
X44
X45

ELEVD
ELEVDD
AIL
AILD
AILDD
WINDL
WIND2
ENOISE
ANOISE

0.0000E+00  0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 -2861.
0.00005+00 0,0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 6593,
0.0000E+00 0.0000E+00 0.0000E+00 0,0000E+Q0  0.0000E+00 -2212.
0.0000E+00 0.0000E+00 0.0000E+00  0.0000E+00 0.0000E+00 6321,
0.0000OE+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 1.3964E+04
0.0000E+00  0.0000E+00 0.0000E+Q¢ 0.0000E+00 0.0000E400  2382.
0.0000E+00 ©.0000E+00 §.0000E+00 0,0000E+00 0.0000E+00 -303.7
0.0000E+00  0.0600E+00 0.0000E+00  0.0000E+00 0.0000E+00  S42.8
0.0000E+00 0.0000E+00 0.0000E+00 0. 0000E+00 0. 0000E+00 -527.1
G.0000E+00  0.0000E+00 0.0000E+Q8 0.Q000E+0D 0.0000E+00  2858.
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 2.5341E+04
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00  6538.
0.0000E+00 0.0000E+00 0.0000E+00  0.0000E+00 0.0G00E+00  4.2048E+04
0.0000E+00 ¢.0000E+00 0.0000E+00  0.0000E+00 0.0000E+00  210.6
0.0000E+Q0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0. 0000E+00
0.0000E+00  0.0000E+00 0.0000E+00  0.0000E+00 0.0000E+00 994.2
0.0000E+00 0.0000E+00 0.0000E+00 0, 0000E+00 0.0000E+00  769,2
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00  (.0000E+00 4.2702E+04
G.0000E+00 0.0000E+00 0.0000E+00  0.0000E+00 0.000QE+00 -7, 6982E+04
0.0000E+00  0.0000E+00 0.000QE+00  0.D000E+00 0.0000E+00 -238.8
0.0000E+0¢ . GODOE+00 0.0000E+00  0.0000E+00 0.0000E+00 -2237.
0.0000E+00 0, 0000E+00 0.0000E+00  0.0000E+00 0.0000E+00 -1.6942E+04
0.0000E+00 0.000DE+00 0.0000E+0¢ 0.0000E+00 0.0000E+00 -1.2513E+04
0.0000E+00 0.0000E+Q0 0.0C00E+00 0.0000E+00 0.0000E+00 5748,
0.0000E+00 0.0000E+00 0.0000E+00  0.00Q0E+00 0.0000E+00 -1.4657E+04
=109.23 0.0000E+00  0.0000E+00 0.0000E+00 0.0000E+00 -4089.
=11,72 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 7340,
0.0000E+00 -11.79 =304.¢ 0.0000E+00 0.0000E+00  9582.
0.0000E+00  304.¢ =11.79 0.0000E+00 0.0000E+00 9474,
0.0000E+00 0.0000E+Q0 0.0000E+00 -233.27 0.0000E400 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+0Q 0.0000E+00 =-221.2 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0. 0000E+00 0.0000E+00  0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00  0.0000E+00 0.0000E+00 0, 0000E+00
0.0000E+00 0.0000E+0G 0.0000E+0¢  0.0000E+00 0.0000E+00 -8.0000E+05
0.0000E+00  (.0000E+00 0.0000E+00 0, 0000E+00 0.0000E+00  0.Q000E+00
0.0000E+00 ¢, 0000E+00 G.0000E+00 0. G0000E+00 0.0000E+G0  0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00  0.0000E+00 0.0000E+0¢ 0, 0D0OE+00
0.0GOOE+00  0.0000E+00 0.0000E+00  0.0000E+00 0.0000E400  0.0060E+00
0.0000E+00 0.0000E+00 0.0000E+0G  0.0000E+00 0.0000E+00  0.0000E+00
0.0000E+00 ©.0000E+00 0.0000E+00 0, H00CE+00 0.0000E+00  0.0000E+0D
0.0000E+00 0,0000E+Q0 0.0000E+00  0.0000E+00 0.0000E+30 0. (0000E+00
AILDD WINDL WIND2 ENOISE ANOISE
-0.1517 0.0000E+00 -3,158 0.000QE+00  0.000CE+00
-$.0292E-02 0.0000E+00 1.779 0.0000E+00 O, ODOOE+00
-7.4279E-06 0.0000E+Q0 5.3132E-03 0.0000E+00  0.0000E+00
-1.1816E-05 0.0000E+00 B.0111E-03 0.0000E+00 0.0000E+00
1.23178-03 0.0000E+00 ©¢.1066 0.0000E+00 0.0000E+00
=3.9645E-03 0.0000E+00 ~0.4078 0.0000E+00 0. 0000E+00
1.1391E~-02 0.0000E+00 0.10031 0.0000E400 0., 0000E+00
—2.8823E-03 0.0000E+00 -0.157] 0.0000E+00 0.0000E+00
-4.9071E-02 0.0000E+00 ~1.060 0.0000E+00 O, 0000E+00
-1.5192E-02 0.0000E+00 0. 4854 0.0000E+00  0.00Q0E+Q0
1.0263E~03 0.0000E+00 -2.733 0.0000E+00  0_0COOE+00
1.1647E~02 0.0000E+00 2,067 0.0000E+00 0.0000E+00
=0.1277 0.0000E+00  3.001 0.0000E+00 0. 000GE+0
0.2540 0.0000E+00  3.544 0.0000E+00 0. 0000E+00
=0.3712 0.0000E+00 -7.199 0.0000E+00 0.0000E+00
1.0825E-02 0.0000E+00 7.207 0.0000E+00  0.0000E+00
2.0107E~02 0.0000E+00 ¢.6186 0.0000E+00 0.000CE+00
6.4580E-02 0.0000E+00 1,076 0.0000E+00 0. 0000E+00
0.1072 0.0000E+00 2.821 G.00002400 0.0000E+00
7.7575E~02 0.0000E+00 -0,7866 0.0000E+00 0.0000E+00
~2.7240E-02 0.0000E+00 -0.1117 0.0000E+00 0.0000E+00
2.9297E-02 0.0000E+00 1,509 ©.0000E+00 0. C000E+Q0
—6.5626E~03 0.0000B+00 -0.3659 ¢.0000E+00  0.0000E+00
=0.4969E-03 0.0000E+00 0.8635 0.0000E+00 0.0000E+00
0.8394¢ 0.0000E+00 7,433 0.0000E+00 0.0000E+00
=0.3495 0.0000E+00 -15.35 0,0000E+00  0.0000B+00
0.1113 0.0000E+Q0 4,570 G.0000E+00  0.0000E+00
0.1395 0,0000E+00 -0,.21M 0.0000E+00 0,0000E+00
0.0000E+00 0.0000E+00 =1,251 0.0000E+00 0.00DOE+00
-3.6967E-02 0.0000E+00 =0.5031 0.0000E+00 0. 0000Z+00
=8.1012E~02 0.0000E+00 -0, 4524 0.0000E+00 0.0000E400
-0.2467 0.0000E+00 -1.592 0.0000E+00  0.0000E+00
0.1981 0.0000E+00 1,956 0.0000E+0C  ©.0000E+00
-4.1943E-02 0.0000E+00 -5.94)1 0,0000E+00 0.0000E+00
=0.4980 0.0000E+00 -10.88 0.0000E+00 0.0000E+00
-1.1955E-02 0.0000E+00 -1.12] 0.0000E+00  0.0000E+00
-2.9611E-03 0.0000E+00 0.1537 0.0000E+00 0, GOOOE+00
7.8189E-03 0.0000E+00 -0.4254 0.0000E+00  0.0000E+00
~8.7434E-02 0.0000E+00 -0.7886 0.0000E+00  0.0000E+00
2.3536E-02 0,0000E+0G =0.1053 0.0000E+00 0.0000E+)D

23

13.24
-19.32
~12.28
=-27.1%
-17.24
=20,08

2.624
0.5789
-36.01

3.812
-36.45
-28.56
-59.43
=39.51
0. 0000E+00

13,57

10.60
=120.7

140.6

-0.9428

B.455

94.43

68,02
-35.78

216.8
-258.1

09,0

37.30

41.49
0. 0000E+00
0.0000E+00

1.000
0.0000E+00

=6_0B00E+04
0.0000E+00
0. 0000E+00
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0.0000E+00
0.0000E+00
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&. 0000E+05
0.0000E+00
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98.49
-12.93
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=15.5¢9
-25.48
=1.623

4,399
-6.993

7.583
~4.347
~131.3
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=18.75
0.0000E+00

12,90
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9.043
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0.0000E+00
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1.000
0. 0000E+00
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0, 0000E+0D
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ELEVC
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.0000E+00 =-17.07 0.
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0000E+00
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.Q000E+00
.G000E+00
.0000E+00
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. 0000E+00
.D000E+00
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-6Q00E+07
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€6
WTIPDD

QCG
WIIPDD

QG
WTIPDD

6
WTIFDD

QCs
WIIPDD

Wy Wy Wy
X1 0.0000E+G0  0.0000E+00 (. 0000E+00
X2 0.0000E+00 0.0000E+00 ©.0000E+00
X3 0.0000E+00 Q,0000E+00 O.0000E+00
x4 0.0000E+0Q 0.0000E+00 ©.0000E+00
x5 0.0000E+00 0.0000E+0O 0. 0000E+00
X6 0.0000E+00 0.0000E+0C 0.00Q0E+00
X7 0.0000E+00 0.0000E+00 0.,Q00GOE+00
X8 0.0000E+00 0.0000E+00 0.00O0E+00
X9 0.0000E+00 O.0000E+00 O, 0000E+00
Xx10 C.0000E+00 0.0000E+00 O.0000E+00
X1l 0.0000E+00 0.0000E+00 0.0000E+00
x12 0.000CE+00 0Q.0000E+00 0©,0000E+Q0
X13 0.0000E+00 0.0000E+00 ¢, 0000E+00
x4 0.0000E+00 0.000CE+00 0.0000E+00
X15 0.0000E+00 0.0000E+00 0.0000E+00
X16 0.0000E+00 O,0000E+0C 0.00C0E+00
X17 0.0000E+00  0.0000E+00 0, 0000E+00
X18 0.0000E+00 0.000QE+00 0.0000E+00
x19 0.0000E+00 O.Q000E+00 0.0Q00E+00
Xx20 0.0000E+00 ©.0D00E+00 0. 0000E+00
x21 0.0000E+00 0.00GOE+00 0.0GO0E+00
X22 0.0000E+00 0.0000E+00 Q,0000E+00
X23 0.0000E+0¢ 0.C000E+0Q ©.0000E+00
x24 0.0000E+00 0.0000E+00 ©O.0000E+00
Xx25 0.0000E+00 (.0000E+00 O.0000E+00
X26 0.0000E+00 0.0000E+00 0.0000E+00
X27 0.0000E+00  ©.0000E+0C  0.0000E+00
x28 0.0000E+00 0.Q000E+00 0.0000E+00
x29 0.0000E+00 0.0000E+00 0.0000E+00
X30 0.0000E+00 0.0000E+00 0.0000E+00
X31 0.0000E+00 0.000QE+00 0.0000E+G0
x32 0.0000E+0C 0.0000E+0Q0 ©O.0000E+00
X33 0.0000E+00 0.0000E+00 §,0000E+00
X34 0.0000E+00 0.0000E+00 0. 0000E+00
X3s 0.0000E+00 ©.0000E+00 0.0000E+00
X36 0.0000E+00 (.0000E+00 (,Q000E+00
X37 0.0000E+00 0.0000E+00 0.0000E+00
x38 0.0000E+Q0 0.0000E+00 O.00Q0E+00
X39 0.0000E+00 0.0000E+00 0,0000E+00
x40 0.0000E+00 0.000CE+09 ©.Q000E+00
X41 0.0000E+00 0.0C000E+00 0.0000E+00
X42 0.0000E+00  0.0000E+00 0.QO000E+00
x43 0.0000E+00 0.0000E+00 0.00C0E+G0
%44 0.0000E+00 0.0000E+00 0.0000E+00
X45 0.0000E+00 0.0000E+00 0.0000E+00
ELEV 0.0000E+00 0.0000E+00 @.0000E+00
ELEVE 0.0000E+00 0.0000E+0C 0.0000E+00
ELEVDD 0.0000E+00  8.0000E+05 0.0000E+00
AIL 0.0000E+00 G.00COE+00 0,0O000E+00
AILD 0.0000E+0C 0.0000E+00 0.0000E+00
AILDD 0.0000E+00 0,0000E+00 8.0000E+0S
WINDL 0.3713 0.0000E+00 0.0000E+00
WIND2 1.2450 0.0000E+00 0.0000E+00
ENOISE 0.0000E+00 1.0000 0. 0000E+00
ANOISE 0.0000E400 ©0.0000E+00 1.0000
X1 %2 X3 X4 x5 X6 X7 x8 X9 X10
4.4247E-05  4.3403E-05 4.9713E-05 4.5556E-05 =-4.1311E-06 7T.9201E-06 7.2496E-06 -6.7385E-05 -1,8236E-04 2,0657E-05
35,92 -12.46 =0.5332 -0.5659 ~0.9664 12,75 -21.45 6. 33.88 17.00
X1l x12 X13 X14 X15 16 X17 X18 X9 %20
1.3194E-04 -1.5849E-04 ~6.7655E-05 ~8.7350E-06 -9.8119E-05 3.1119E-05 -5.7479E-05 3.1600E-04 -5.7750E-04 7.1000E-04
-0.1380 =0.8803 5.465 -1.614 55.18 30.10 -4.878 14.36 62.54 55.18
X21 x22 X23 %24 %25 X286 X27 x28 x29 X30
~9.6843E-05 2.9934E~05 5.4014E-04 -4.7620E-04 -4.1630E-06 ~-2,1609E-04 -1.0541E~04 -3.1883E-05 -1.5062E~04 -2.7714E-04
-138.8 ~-104.4 6.831 -11.78 =-55.04 -30.66 1.402 -30.32 4.869 ~74,28
x31 X32 X33 X34 X35 X6 X37 X38 X39 x40
-2.4361E-04 2.7990E-05 -1.6592E-04 1,2T48E-05 -2.0762E-05 -1.2546E-04 ~4.4360E-05 -1.0147E-05 1.5343E-04 2,19%6E-05
74.14 16.30 3.118 8.728 -74.53 1.460 =3.3% -7.367 =-1.032 2.867
X41 X42 X43 X44 %45 ELEV ELEVD ELEVDD AIL AILD
~2.9386E~05 6.5513E-05 6.1813E-05 1.9995E-05 8.S9674E~06 0.0C00E+00 0.0000E+00 0.0000E+0C ¢&.0000E+00 0.0000E+00
6.583 =1.361 1.350 10.71 =-25.91 48,52 =7.932 7.9915E-02 -2.5618E+04 -167.4
AILDD WIND1 WIND2 ENQISE ANOISE
0.0000E+00 0.0000E+00 0.GOCOE+00 0.0000E+00 0,00DOE+00
0.2213 0.0000E400  1.880 0.0000E+00 (.0000E+00
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AILOD
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X1 X2 X3 x4 x5 X6 X1 X8 X9 X160
-280.4 -189.2 54.94 64.24 151.2 93.86 159.9 70.45 -118.0 -29,86
-1,0116E+04 =0214. 1.9756E+404 2.1545E+04 1.3993E+04 1.7694E+04 -2984. -3842, -1.7279E+04  1314.
-3.5918E+04 -1.8298E+04 1444, 2675. 1.6733E+04  T989. 3.4725E+04 1.1489E+04  352B. 9170.
-1.008 -5,628 22.26 24.73 5.633 17.59 6.685 -1.13t -17.83 -4.323
8616, =576.7 1146. 1214, -870.0 3613. -3028. 1084, B362. 5560.
-36B5. 1359. 546.4 605.9 71.67 -1539. 2550. -599.8 2060. 1803,
0.0000E+00 0.DO00E+00 0.0000E+00 ©,0000£+00 0.0000E+00 0,0000E+06 0,0000E+00 ©.0000E+00 0.0000E+00 0.000CE+00
0.0000E+00 0.D000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0,0Q000E+00 0©.0000E+00 0.0CGOCE+00
0,0000E+00 0.DOO0E+00 0.0000E+00 0.D00OE+00 0.0000E+0D0 0.0000E+G0 0,Q000E+00 ©§.0000E+00 0.0000E+GD 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0,0000E+00 0.0000E+00 0.0000E+00 0.0000E+0¢ 0.0000E+00 ©.0000E+00 0.0Q00E+Q0
¥11 x12 X13 X14 X15 X16 X17 X18 X19 X20

102.8 161.8 6.202 -19.80 -204.1 -168.5 38.07 17.06 237.5 253.3
3.2923E+04 3.3817E+04 -1082, 3076. -3.8871E+04 -3.6494E+04 =7038. 1.11B2E+G4  B002. 1.0350E+04
3849, 3825, =3369. -1.0423E+04 =4762. -1033. -¢,8033 4619, 3448. 1303,
37.01 38,72 -4.403 -3.027 -27.42 -23.76 ~13.45 2.659 -49.80 -48.30
1935, 2152, 830.2 -882.3 1.1555E+04 9656, 660.9 2046. 8408. 7455.
766.8 911.5 -899.7 -540.4 -1427. ~1640. -693.1 3405. 1955. 530.8
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 ©.0000E+00 0.C00Q0E+00 0.00G0E+09
0.0000E+00 0.0000E+00 0.0000E+00 0,0000E+00 0.0000E+00 0.000DE+00 0.0000E+00 ©@.000CE+00 0.0CGOE+00 0.0000E+0C
0.0000E+00 0.0000E+00 CG.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 ©.0000E+00 O.0000E+00 0.0000E+0Q 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0Q00E+00 0.0000E+00 ©.00Q0E+00 @.0COOE+00 0.0000E+00
x21 X22 x23 X24 X25 x26 x27 x28 x29 X30

7.799 97.62 -29.15 5.759 ~33.32 =7.012 -103.5 -139.6 -159.0 -326.0
-5.7674E+04 -5.8520E+04 -9678. -1.7572E+04 -4136. ~493,0 152.7 -2391. -5.4007E+04 1.4065E+04
-1:6288E+04 917.4 -6520. -4420, 1.3953E+04 1.0935E+04 -1.2971E+04  2265. -6697. -6.6463E+04
-37.52 -36.55 3,951 -4.938 6.345 5.479 25.88 34.74 -62,23 -10.69
-6012. -5724, -3113. -2967. 1268, 583.2 -6625. ~5544, -2987. 2461,
-123%. -1M11, -5337. ~5925, 7784. 6242. -8377. -2130. -2052. 8424,
0.0000E+00 0.0000E+00 0.0G00E+00 0.0COOE+0¢ 0.0000E+00 0.0000E+00 ¢.0000E+00 0.0000E+00 ©.0000E+30 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0,0C00E+00 0.0000E+00 0.0000E+00 O0.0000E+00 0.0000E+00 0.00COE+00
0.0000E+00 0.0000E+30 0.0000E+00 0.0000E+00 0,0000E+00 0.000GCE+00 0.0000E+00 0.0000E+00 0.0C00E+00 0.0000E+00
0.0000E+00 0.000CE+00 0.0000E+00 .0000E+00 0.0CQ0E+00 0.00G0E+00 0.0000E+00 0.0000E+00 ©.C000E+00 0.00DOE+00
X31 x32 X33 x34 x3% %36 %37 X38 X39 x40

287.0 14.71 -11.49 93.88 203.2 -1.189 1.220 1.539 0.8601 3,222
-1.8204E+04 -4219. -1617. 4.2055E+04 3.3610E+04  95.83 -539.3 -423.9 -80.47 580.5
5.9803E+04 -4749. -3525. -6148. 2.4890E+04  137.6 -1595. -2912. -203.6 2433.
10,05 -16.66 -2.831 5%.84 20.73 0.2784 -1.598 -2.559 -0.3003 1.781
-3217. 2832, 324.2 7562, =1.2172E+04  9.422 -27.31 0.5400 -6.7739 14.7%
-8033. 159.6 =1013, -4374. 9713, -41.64 -7,796 20.11 25.14 56.85
0.0000E+00 0.0000E+00 0,0000E+QC 0.0000E+00 0.0000E+G0 0.0000E+00 0.0000E+00 0,0Q00E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+0C 0.0000E+00 0.0000E+00 0.0000E+0¢ 0,0000E+00 0.0000E+00 0.000CE+00 0.0000E+00 0Q.0C00E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.00COE+00 ©.0000E+00 O0.0000E+00 0.0000E+00 0.00CCE+00 0.0000E+00
0.0000E+00 0.0000E+00 O0.C000E+00 0.0000E+00 0.0C00E+0G ©.0000E+00 0.0000E+00 0.0000E+00 0.0000E+Q0 0.0CO0QE+00
X41 %42 x43 X44 X45 ELEV ELEVD ELEVDD AIL AILD
6.416 0.6052 -0.5647 -97.82 -1.384 0.0000E+00 0.0000E+00 0,0000E+00 0.0000E+00 0.0000E£+00
667.4 -20.59 28.40 =3.2517E404 =1345. 0.0000E+00 0.0000£+00 0.0000E+00 0.0000E+00 0.0000E£+00
3134, =179, 6 202.4 -1.4519E+04 ~691.2 0.0000E+00 0.0000E+00 ¢,0000E+00 0.0000E+00 0.0000E+00
2.065 -0.1941 0,2183 ~35.76 -1.258 0.0000E+00 0,0000E+00 0.0000E+Q0 0.0000E+00 0.0000E+00
5.506 -2.632 2.610 1184, -30,5% 0.0000E+00 0.0000E+00 0.0000E+00 0,00Q0E+00 0.0000E+00
~202.9 1.613 1.493 -7454. -47.2 0.0000E+00 ©,0000E+00 ©.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+0C 0.0000E+00 0.0000E+00  1.000 0.0000E+00 0.00008+00 0.0000E+00
0.0000E+00 0.0000E4+00 0.0000E+00 0.0000E+00 0.0000E+00  1.000 0,0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00 0,0000E+00 0.0000E+00 0.0000E+00 0,0000E+00 0.,0000E+00 0.0000E+00 1.000
0.0000E+00 0.0000E+Q0 0,0000E+00 ©,0000E+00 0.0000E+400 O0.000CE+00 0.0000E+00 0.0000E+00  1.000 0.0900E+00
AILDD WINDL WIND2 ENOISE ANOISE

0.0000E+00 0,0000E+00 0.0000E+00 0.0000E+00 ©.0000E+00

0.0000E+00 0.C000E+00 0.0000E+00 0.0000E+00 0O.0000E+00

0.0000E+00 0.0000E+00 0O.0000E+00 0.0000E+00 ¢.0000E+00

0.0000E+00 0.0000E+00 ©O,0000E+00 0,0000E+00 0.00008+00

0.0000E+00 ©,G000E+00 O,.0000E+00 O0.0000E+00 ¢.0000E+00

0.0000E+00 (.0000E+00 .0000E+00 0.0000E+00 0©.0000E+00

0.0000E+00 0.0000E+Q0 0,0000E+00 0.0000E+30 ©.0000E+00

0.0000E+00 0.0000£+00 0,0000E+00 0.0000E+00 0.000QE+Q0

0.0000E+00 0.0000E+00 Q,00C00E+00 0.0000E+00 0.0000E+00

0.0000E+00 0.0000E+00 0.0000E+Q0 0.0000E+00 0.0000E+00
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ELEVC
AILC

ELEVC
AILC

ELEVC
ATLC

X1 X2 X3 X4 X5 %6 X7 xe X9 X10
1.5832E-04 -2.3582E-04 1.1387E-04 1.8312E-04 -4.1426E-05 4.8678E-05 2.6735E-04 1.7564E-04 -9.1525E-06 -1.9235E-05
3.0315E-03 2.6654E-03 4.1001E-04 7.8271E-04 1.4589E-04 -B.53T7E-04 -1.2540E-03 4.6786E-04 1,3813E-06 -6.7161E-05
X1 x12 X13 X14 X1S X16 %17 X18 x19 X20
2.1995E-04 -4.5889E-05 -1.7184E-06 -4.3851E-05 -B8.0336E-05 -2.5128E-05 -6.4003E-06 9.7488BE-06 -2.4859E-06 1.1B35E-05
9,5182E-04 3.5894E-04 6.2767E-05 3,7742E-04 -9.2428E-05 6.5354E-04 4.6382E-05 -2.87778-04 -1,.6007E-04 -1.7TL0E-C4
Xx21 xz22 X23 X24 X25 X26 x27 X28 X29 X30
-3.6349E-06 7.3601E~06 ~1.4385E-05 -B,0966E-06 -2.9199E-05 7.3229E-06 2.0059E-05 1,94558-06 -5.0617E-05 -1.4932E-05
2.4929E-04 B8.B603E-05 3.1912E-04 2.5139E~04 -1.1683E-04 -9.90256-04 2.7410E-04 7.B487E-04 -9.1330E-04 -6.2633E-04
X3 X3z X33 X34 X35 x36 x37 X38 X39 x40
2,9402E-05 6.3263E-06 2.3606E-06 -7.1657E-05 1.0550E-05 ~2,3694E-0B &.8456E-08 1.2641E-08 3.0596E-10 4.0774E-07
5.0017E-04 =-5.6772E-05 1.5107E-05 1.5403E-03 1.0277E-03 ~9.3920E-08 -5.9855E-07 -3.5760E-07 3.S076E-07 5.9781E-06
X41 X42 43 X44 X45 ELEV ELEVD ELEVDD AIL AILD
-2.9662E-07 9.0481E-10 =-5.4855E-10 3.9594E-06 1.6946E-09% -0.4132 -6.8441E-03 -6.4513E-06 -2.1111E-02 -2,7671E-04
6.49%0E-06 -2.7729E-09 5.3934E-0% -3.8792E-04 -3.7901E-08 -0.632% -7.2630E-03 -7.0158E~-06 ~-1.360 =-2.1233E-02
AILDD WINDL WIND2 ENOISE ANQISE
-2.B063E-07 8.0010E-05 1.0842E-04  3.541 2.1929
=2.0544E~05 2.2294E-04 1.4034E-03 2.677 8.327
———— |, m——
o 27} WTIPDD
X1 1785. 2.272
X2 3319, 2,6873E-02
X3 70.88 2, 372E-02
X4 554.4 2.5272E-02
X5 -689.6 -0.2266
X6 -43.74 0.1884
X7 -39.38 -8,2332e-02
X8 -108.3 4.5919E-02
X3 ~105.6 0,2794
X0 777.9 0.2092
X1l 1.86%2E+04 4.8515E-02
X12 =9112. =1.195
%13 2483, =0.3082
Xx14 8.407 -2.693
X15 3332, 4,719
X16 6892, 0.1216
X17 189.0 0.1776
X18 -14.07 -0.3136
X19 -698.0 =0.6674
X20 960.5 ~0.7365
X21 90.55 0.2265
x22 -6,130 9.7791E-02
X23 306.2 0.1553
%24 44.03 5.8746E-02
X285 -2799, -5.226
X26 634.2 0.6398
x27 1756. =1.150
x28 3378, -0.9081
X29 322, 0.3963
X30 13.31 =2.7236E-02
X31 -30.99 0.1238
X32 6683. 1.259
%33 =-8069. -0.6234
X34 -7828. 0.6847
X35 B314. 4,343
x36 86.03 1.0999E-02
x37 -20.95 9.2423E-02
Xx38 43.47 -9.7774E-02
X39 82.23 5.1789E-02
x40 -296.3 =0.2155
Xx41 60.50 1.2172E-02
x42 -20.62 -9.3657E-03
X432 18.70 4.0876E~04
X44 7830, 3.815
x45 2354. 1.587
ELEV 0.8878 -4.1163E-06
ELEVD 11.43 -1.2973e-03
ELEVDD 380.9 1.298
AIL -3.5568 1.27711E~03
AILD -98.84 -0.5599
AILDD 1.7817E+04  40.63
WIND1 =460, =-2.597
WIND2 -%.3619e+04 -B.357
ENQISE, -3.9461E-02 3.3987E-0B
ANOISE -0.3878 ~3.7938E-04

FlLE+ &



Servo-Control

Problem #90-07 (Hydraulic Positioning System)
Problem #90-08 (Control Surface Servo Problem for an Underwater Vehicle)
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Mechanical Systems

Problem #90-09 (Cascade of Inverted Pendula)
Problem #90-10 (Regulation of a Ship’s Heading)
Problem #90-11 (Automatic track Control of City Bus)
Problem #90-12 (Robotic System)
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General Systems

Problem #90-13 (General Control of a ‘Simple’ Process)
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