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A New W ay to Analyze The Frequency Spectrum of

L adder Triangular W aves Basd on theM athenatica Program

YN Jivu, LONG Shuming

(Deparment of Physics, Shaanxi University of Technology, Hanzhong 723001, China)

Abstract: The pgper put fovard a nev general way o analyze the frequency gpectrum of periodic signal based on the
M athematica progran.  Its theoretical principle is Fourier seriesmethod of development The computing difficulty ©

analyze the frequency pectrum of the ladder wave is Dlved by the aid of the M athematica progran.  The frequency
gectrun of the ladder triangularwave is analyzed in thisway TheM athamatica program is recommended o do it As

a reault, the frequency gectrun structure of the ladder triangular wave is decided by the number 2k of the ladder in

a cycle of triangular wave
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u = 2i - K (2)
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f , fs , f
1 , :
u(t) = "ZunooEZ—'“T} (n=012 ), (3)
U,

U, :—zflu(t)cogz—m_r} dt :—‘T‘Iolu(t) coEZ—”TT} dt =
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u, U,, Uy
(4 2k,
Un, . : M athematica ,
M athematica : n U,,

Clear[ triangular, ladder, T, k,m, t, u, n, pst];

T=1,k=6;m =43;

triangular =2Power|[ - 1, Round[2t/T- 0.5]] (2t/T- 0.5- Round[2t/T - 0.5]);
ladder = (2/k) Round[ (k/2) (triangular+1) ] -

Plot[ { triangular, ladder} , { t, - 0.5T, 0. 5T}, PlotRange- >All, PlotFoints- >500];

ufn. ]—4(Integrate[Cos[2+mt] (t - -2'- _;' +_T}] i
am lmegrate[cos[z_mt] {t TTk?k' Tk}] (i, - k+1, -1} ] -

Integrate[ Cos[_n_:t] At E( oy /T,

pst=1;A =Table[{n,u[n]},{n,pst+2,m} ] //Chop;
If[Dimensions[A] = =1,AAA =Table[A[[j]],{},1,Length[A ]} ];
A =AAA; Clear[AAA] ];
If[ PartfA,1,1]! =0,A =Prepend[A,{0,0}11;
DN =Dimensions[A];LN =DN[[1]];
Pecline = Table[ { AbluteThickness[ 1], R@Color[ 1,0,0],Line[ { { Part[A, j, 1], Part[A, j, 2]}, { Part[A,j,1],0}} 1},
{i,LLN} I;
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peqpoint = Table[ { AbslutePointSize[ 5], R&Color[ 0,0, 1], Point[ { Part[A, j, 1], Part[A, j,2]1} 1}, {j, 1,LN} ];
Show [ Grephics[ { pecline, pecpoint} ,Axes- >True, PloRange- >All] 1;

Clear[ DN, LN, gecline, pegpoint, A ];
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1 2k u,
n
k 1 3 5 7 9 11 13 15 17 19
3 -0.8288 - 0.141 - 0.170 0.121 0.047 0.077 -0.065 - 0.028 - 0.050 0.045
4 -0.8318 -0.115 - 0.069 - 0.119 0.092 0.031 0. 027 0.055 - 0.049 - 0.018
5 -0.8241 -0.105 - 0.051 - 0.045 0.092 0.075 0.024 0.017 0.019 0.043
6 -0.8199 -0.100 -0.044 -0.031 ~-0.033 - 0.075 0. 063 0.020 0.013 0.012
7 -0.8174 -0.097 -0.040 -0.026 ~-0.022 -0.027 - 0.063 0.054 0.017 0.011
8 -0.8158 -0.095 -0.038 -0.023 -0.018 -0.017 -0.022 - 0.054 0.048 0.015
9 -0.8147 -0.094 -0.037 -0.022 -0.016 -0.014 -0.014 -0.019 -0.048  0.043
10 -0.8139 -0.093 -0.03 -0.02 -0.014 -0.012 -0011 -0.012 -0.016 - 0.043
20 -0.8114 -0.091 -0.033 -0.017 ~-0.011 -0.008 -0.006 -0.005 -0.004 - 0.003
50 -0.8107 -0.090 -0.033 -0.017 -0.010 -0.007 -0.005 -0.004 -0.003 - 0.002
100 -0.8106 -0.090 -0.032 -0.017 -0.010 -0.007 -0.005 -0.004 -0.003 - 0.002
M athematica , o1
M athematica (16 ), , , 1
0.1mV , +0.05mV; 1mv , +0.5mV
(4) k , k ,
k =6 2 ,n=12305170911
n = 13, 15, 17, 19, 21, 23 6 Q
(5) , 1
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