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(Analysis of the nonlinear oscillator using amplifiers
with arctangent funtional characeriatics.)
€ F EF-E B B
(Kim, 800 Joong and Hong, Jae Keun)

Abstract

We have obtained the scluticn of van der Pol's equaticn charscterized by an arctangent nonli-

nearity, using the perturbaticn method by writing pericdicity conditicns:
XM (27) — X (0) =0
X0 (22) — X (0) =0 (n=0,1,2, )

together with the starting condition:

Our results agree with Liapunov’'s theorem and our calculated value is more similar to Murata’s

measured value than Murata's calculated vaiue.
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Fig.2 Murata's calculated limit cycle
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Fig. 4 Calculated phase plane trajectories by poincaré’s method  x=0.365.
K=1.01% #= Al ffFah Erielv Ko} 2ol 21 2k
A B # el gl # =1z phase plane &) X® =2 /K(K—1)coswt
Eel A zA sl VK
Q) Y 29 e s plZE il Xm:llj/K =sinwt - log[1+4K(K—1)cos2wt]
dl (3) kel ¢l sk VK (2K-1) oswt [tan tanw wt}
e e coswt - = -
\X\< JETTolR T EVEL P .
5
s K=1009 3] E3Fe o fEiel A Helds ¥ i
o= ____L_.l__. 24 0(p?)
-314. wElmmeR— A0
3= 2 2 o] pE LfiE
7158 ol WEAA £ 7 e P = @ 1an‘1< tanwt >_.’i[-—2~wt}+fundamental valu®
zbr}. Lindstedts) poincarés) perturbatlon method 2K—1 2
o w _ t t
o A X 0) =R, X (0) =02 TS BE of tan (7))
2Led o ) ] 9= s =00° 2 pyEsEkA v 5
e 29 28 Ux9ud w=90 Pl vt [Zwt]e Zuwg 9 g BAiEe o
B|makch. wE4A we=90°< =g kel X#h kel 3l ’ ’

(B #R2Fe £=0.3659 = Ko 3] Zel
g X¢| ¥l phase plane o] #iBhe =gl 3ol
BiE 7o (DR BE ool wek Tebd ehEsk 2™ 59 2y 6olth

ok tmz X0(Z)=0, X(L)=—R™2 g

(a) K=1.01 ' () K=2



122 19764 108 ETLREE 3% 84

© K=10 () K=100

Fig. 5 Calculated wave shapes by our method z=0.356.
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Relation between the gain parameter and

the oscillation frequency.
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