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Abstract

Hyperbolic partial differential equation is one of the important partial differential equations. The
Chebyshev spectral method is proposed to solve the telegraph equation. Chebyshev-gauss-lobatto
is used to assign points, the derivative matrix is constructed by Chebyshev polynomial, and the tel-
egraph equation is approximated as an ordinary differential equation. The error estimation of the
discrete Chebyshev spectral method for the telegraph equation was proved. Runge-Kutta was used
to solve the problem. The numerical results obtained by the method are compared with the exact
solution, and the effectiveness of the method is verified. The error of the data results is more accu-
rate than that of other methods.
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Figure 1. Numerical solution
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1, &2 & N=400, dt=0.001, T=1KEEMARESMG, % 1 &7 dt=0.001 B, ASERTE K
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Figure 2. Exact solution
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Table 1. dt = 0.001, error of t taking different values
% 1.dt=0.001, tERFREHERIIRE

t L, L, RMS
0.5 8.8521e-10 6.1579e-10 4.4316e-11
1 1.8671e—09 1.6175e—09 9.3472e-11
1.5 5.6464e—09 4.3637e—09 2.8268e—10
2 2.0547e-08 1.9698e—08 1.0286e—09
3 1.4408e-07 1.4118e-07 7.2128e-09

Table 2. The error of t = 1 for different values of N
%= 2. N R EMER t=1 MiRE

N L, L, RMS

50 8.4442e-07 8.2159e-07 1.2063e-07
100 7.7198e-08 7.0772e-08 7.7587e-09
200 1.1377¢-08 8.3661e—09 8.0652e-10
400 1.8671e—09 1.6175e-09 9.3472e-11

Bl 2 G AELR M H R T 2
02 0 02
at—g+25u+u2 :£+ f(x1),(xt)eQx[0,T]
WIGHE N

u(x,0)=coshx,xeQ
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< 3 FIE 4 5% N = 300, dt=0.001, T =30 EMEMFKEM, % 3 2&7E dt = 0.001 B, AS[RIA[H]
I =FiR 2z, AT CLRILEL SCER[IS] T R Z /N, 2% 4 iR ZERE% Chebyshev = ¥R AR IB M, AT
RILBEAE Chebyshev 5 s 3G K, RZEFE /.

—
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L
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1
Figure 3. Numerical solution
3. HEm
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Figure 4. Exact solution
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Table 3. dt = 0.001, error of t taking different values
2 3.dt=0.001, t BARHERIIRE

t L, L, RMS
05 3.6898e—05 3.0630e—05 5.1668e—06
1 3.0670e—05 2.2985e-05 4.2947e—06
1.5 1.1252e-05 1.0758e—05 1.5756e—06
3 9.7158e—06 7.2337e-06 1.3605e—06
5 1.2927e-06 1.0662e—06 1.8102e—07

Table 4. The error of t = 1 for different values of N
F 4 N BAEMER t=1/iRE

N L, L, RMS

50 3.0670e—05 2.2985e-05 4.2947e—06
100 6.3692e—06 5.3988e—06 6.3378e—07
200 2.6677e—06 1.8957e—06 1.5376e—07
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IR S5 AT H (24GXFW0038)
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