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Abstract

The influence of capacitance parameters and resonance parameters on the soliton behavior of
nonlinear transmission line system is studied based on homotopy analysis method. In the weakly
nonlinearity case, the obtained solution is compared with the numerical solution to verify the so-
liton behavior of the system while in the strongly nonlinearity case, the relationship between the
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full width at half maximum of soliton solution and these parameters is found by considering the
different changes of various parameters in the nonlinear capacitance expression. It shows that the
behavior of soliton in the nonlinear transmission line can be controlled by changing the parame-
ters of the nonlinear capacitance expression and the resonance parameters, and the full width at
half maximum of soliton solution can also be changed by adjusting the resonance parameters and
nonlinear parameters. The nonlinear behaviors of the nonlinear transmission lines could be par-
tially understood based on our work.
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1. 5|8

ARG 2 AFAE T 411815 55 TREAUE, 1 F 46 M4 5546 77 #£ (nonlinear evolution equations, NLEEs)
SRR X IR A ECE TR [2]. TTRBEAEXZFEITM3] [4] HX L1 KA R 2 J5 O]
FREE PR AL, AR AN o IR 78 AT DLd G SOBUR (5] ik A48 [6]. 2855
EARIE[7] ¥R tanh 5VE[8]. [AFERIEIA[O]. tanh-coth EFFIE[10]. MWLMV 11]. MR EEE[12]
&, WA T ARSI R BN R AR R AE a0 AT DAY 3R 28 M A& far 28 % (nonlinear trans-
mission line, NLTL). AR UAEFHEFEIELR 1 i € 5 HFE[13]. Burgers 5 #£[14]. Korteweg-de Vries /7
FE[15]. Zakharov-Kuznetsov J5FE[ 161257 N [)#-2% NLEEs ##ii& NLTL fIE2E YRR . NLTL B A% it
J7a, BURH I ANTES B RESEL[17], BUR RS TTHE AR A ) BE A, TR T AR S IR
NLTL &t & ARt oas PR okt sk, & AR ARk i i A A0 fBR[ 18] [19] [20]. NLTL i
i B R R IE R, WS R AR I EI N ok E T NLTL MRSt s, Hh ey, e
B AL IR RR AR T R, 8149 NLTL AT A B4 1 NLTL ML ffese i, Fr A%t NLTL i)
IFAT R IR T A BB

HATE EAS 20 —28 NLTL R 2 &R 179594 tthin d, 1iism AR 4 et & — AN A ] A
i), A SR R4S 43 M2 (homotopy analysis method, HAM)X} 3 AE 2R 14 NLTL FIIKTFA7 TR IE, &
Tt 78 LA S UL SO IR Z 00 NLTL A4 58 052w, FE A gS SR IS i T Xt b, 4530 550
T PN 4 58 R o ASCZHES, 7258 2 W/ 48 HAM SRR . 72568 3 1, A HAM
BESIIEL M NLTL 72, 52315 H O mBUEMIEX L. 7258 4 7RI N smAEZe T,
M HAM 15 21 HINF . EETH, SIAGRSHE.
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A 73 B2 1A BT B ST S i M ARy A R AT [RIAE 70 Wi AR VF 22 SR AR Ze itk B b AR B L 1 s DB
HEZDRIT
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Figure 1. Cell diagram of nonlinear transmission lines
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Figure 2. Red solid line: the tenth order approximate solution
image obtained by homotopy analysis; Hollow dots: known

numerical solutions. a=1,w=1,h=-4,0 = \/g
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Figure 3. Absolute error graph of homotopy approximate solu-
tion and known analytical solution. a =l,0=1,h=-4,6= J6
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Figure 4. Two-dimensional diagram of the tenth-order homo-
topy approximation solution. Red dotted line: @ =0.01; green
solid line: @ =1 black dashed line: w=1.3.
a=1h=-4,6=6
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Figure 5. Three-dimensional diagram of the fourth order homo-
topy approximate solution with @ for a strongly nonlinear

transmission line. a¢=1,4=1,y=12,h=-5
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Figure 6. Full width at half maximum varies with @ . The
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(1.194, 2.88284) respectively. a=1,=1y=12,h=-5
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Figure 7. (a) The full width at half maximum changing with ® and o .(b) When a=0.6,a =1,a =2, the change image
of the full width at half maximum with @, and the extreme value of each line has been marked in the figure.
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