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F-; Uiven a family of closed-loop characteristic polynomials described by
p(s,q) =5t eI s2gs2as + q, where gqe{1.5.4] --------- (1)
@3@)(1) For the block diagram to the right with wnit ¢ 5
feedback, Find G(s} such that the closed-loop Uy - q (s) T
ch;'r_.actcristic polynomial is equation (1). (5 pis) _ [

(2) Find the value of q that resuits in jw-axis roots (5 pts)

(3Y 1s-the family stable? Explain it! (5 pts) : _

{4)-There is a simple way using compuier programming to determine if equation (1) is stable or Hot
for all g€{1.5,4]. Can you figure it cut? Please describe vour algorithm or procedure in pseudo
code or flow diagram. (5 pts) {Hint: by stable polynomials, we mean it has roots on the LHP)
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. b.subroutine file memsend8.m

T fregsf-2:.1:27; omega=10.*Freq;
¢4 zeta=l: 0.8 '

numer=2*zetatonepa*j+ones(size{omegs));
denom=-
omega. *omega+2¥zetatomega* j+ones(size{omega));
plol(freq,abs{ones{size{omega))./denom), 2" )
held on
plotifreq, abs(numer. /denom} }
plot{freq,abs{numer./denom), '+ }

% matlzh commands:

zeta=2: memsen8B; zcta=l; memsendl, ze1a=0.8;
memsenBi: zeta=0.6; memsenB3
axis([-1,1 0.8, 1.4}
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