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A 1. (25%) Briefly describe three basic operators of the genetic algorithm
\\f ) '
7 2. (25%) Solve the problem by the simplex method and starting from x =0 y=0
"/C\q; maximize z=4x+5y
7 subjectto  -x+y<=4
x+ty<=6
x>=0
y>=0

3. (25%) Code a subroutine ( Using Fortran, C, Basic, or Matlab) to find a stationary
point between 1 and 2 for the function f(x) = (x%/3) + cos x
(Notes: Random search methods are not permitted. Cos 1 =0.54, cos 1.5 =
0.07, cos 2 =-0.42, sin 1 = 0.84, sin1.5 = 0.99, sin 2 = 0.91)

4. (25%) Write an optimization model for the following design problem. The system ;
to be designed is a control valve actuator linkage as shown in the figure below. !
The crank length, Lc, the rod length, L, and the center distance, Dc, are
parameters to be determined. Lc and Lt were constrained to be less than 10 cm.
The center distance was constrained to be between 5 and 7 cm. The linkage is
allowed to rotate from 6 =0 to 90 deg. The initial position and final position of ‘l
the linkage were also shown in the figure. The piston pressure is given as 20N/cm?
and the piston diameter was given as 5.5 cm. The coefficient of friction between
piston and cylinder was taken as 0.15. The side force, Fx, was constrained to be
less than 2000 N. The stroke, S, was constrained to be tess than 4 cm. Find (he beat
desrgzn such that the output torque, I, is maximized.




