
 



 
1) From A B→ , set s jω= , 
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0ω ω<∵ , 90 90 0φ∴ = − =D D D  the phase of G(s) from A B→ are all 0D , however, the 
magnitude of G(s) is decreasing. 
2) For the half circle B C D→ → , we set 0

js j e θω ε= + , ε >0 and 0ε ≈ . 
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for point B: 90θ = − D ,  90 0φ θ∴ = − − =D D  
for point C: 0θ = D ,  90 90φ θ∴ = − − = −D D  
for point D: 90θ = + D ,  90 180φ θ∴ = − − = −D D  
so the phase of G(s) goes from 0 90 180→− → −D D D , the phase is infinity (Showed in the 
right figure, from B C D′ ′ ′→ → ) 

3) From D E→ , set s jω= , 
0 0
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j j j jω ω ω ω
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0ω ω>∵ , 90 90 180φ∴ = − − = −D D D  the phase of G(s) from A B→ are all 180− D , 
however, the magnitude of G(s) is increasing. 
The Nyquist plot is showed above in the right figure. 
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For the points on the real axe,  Im(G(s))=0, 34 0 0 2orω ω ω ω∴ − = ⇒ = = ±  
when 0ω = , substitute into (1), G(s) = 0.5 
when 2ω = ± , substitute into (1), G(s) = -0.1 
if K>0, then –1/K < -0.1  =>      0 < K<10 
if K<0, the entire nyquist plot is essentially flipped about the imaginary axis, 
             so  –1/K > 0.5     =>       -2 < K < 0 
therefore,  the range of K for stability is -2 < K < 10 

 


