












Problems of chapter 12 section 14

Bessel functions of first kind Jp Hx L
Problem 12.14 .1 : By computer, plot graphs of Jp HxL for p = 0, 1, 2, 3, and x from 0 to 15.

In[102]:= MyBessel = Table@BesselJ@J, xD, 8J, 0, 3<D;

Plot@MyBessel, 8x, 0, 15<, ImageSize ® 400, PlotRange ® 880, 15<, 8-0.5, 1<<,

LabelStyle ® 816, Bold<, PlotStyle ® 8Thickness@0.003D<,

AxesLabel ® 8"x", " JHxL"<, PlotLegends ® Placed@"Expressions", 8Right, Top<DD
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In[101]:=

Plot@BesselJ@1, xD, 8x, 0, 15<,

Epilog ® 8PointSize@0.03D, Red, Point@Table@8BesselJZero@1, kD, 0<, 8k, 4<DD<,

AxesLabel ® 8"x", " J1HxL"<, ImageSize ® 400,

PlotLegends ® Placed@"Expressions", 8Right, Top<DD
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Problem 12.14 .2 : From the graphs in Problem 12.14 .1,

read approximate values of the first three zeros of each of the functions.Then,

by computer, find more accurate values of the zeros

N@BesselJZero@1, 3DD
10.1735

MyBesseljzeros = Table@BesselJZero@J, xD, 8J, 0, 3<D;

MyBessel = Table@N@MyBesseljzerosD, 8x, 0, 3<D;

Grid@MyBessel, Alignment ® Left, Spacings ® 82, 1<, Frame ® All, ItemStyle ® "Text"D

BesselJZero@0., 0.D BesselJZero@1., 0.D BesselJZero@2., 0.D BesselJZero@3., 0.D

2.40483 3.83171 5.13562 6.38016

5.52008 7.01559 8.41724 9.76102

8.65373 10.1735 11.6198 13.0152

H*Bessel functions of second kind NpHxL*L
Problem 12.14 .3 : By computer, plot Np HxL for p = 0, 1, 2, 3, and x from 1 to 15
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In[99]:= MyBesselY = Table@BesselY@Y, xD, 8Y, 0, 3<D;

Plot@MyBesselY, 8x, 0, 15<, ImageSize ® 400, PlotRange ® 880, 15<, 8-1, 1<<,

LabelStyle ® 816, Bold<, PlotStyle ® 8Thickness@0.003D<,

AxesLabel ® 8"x", " NHxL"<, PlotLegends ® Placed@"Expressions", 8Right, Top<DD

Out[100]=

Y0HxL

Y1HxL

Y2HxL

Y3HxL

2 4 6 8 10 12 14
x

-1.0

-0.5

0.0

0.5

1.0

NHxL

In[103]:=

Plot@BesselY@1, xD, 8x, 0, 15<,

Epilog ® 8PointSize@0.03D, Red, Point@Table@8BesselYZero@1, kD, 0<, 8k, 4<DD<,

AxesLabel ® 8"x", " N1HxL"<, ImageSize ® 400,

PlotLegends ® Placed@"Expressions", 8Right, Top<DD
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Problem 12.14 .4 :

From the graphs in Problem 12.14 .3,

read approximate values of the first three zeros of

each of the functions,

and then find more accurate values by computer

N@BesselYZero@1, 3DD
8.59601

MyBesselYzeros = Table@BesselYZero@N, xD, 8N, 0, 3<D;

MyBesselY = Table@N@MyBesselYzerosD, 8x, 0, 3<D;

Grid@MyBesselY, Alignment ® Left, Spacings ® 82, 1<, Frame ® All, ItemStyle ® "Text"D
BesselYZero@0., 0.D BesselYZero@1., 0.D BesselYZero@2., 0.D BesselYZero@3., 0.D
0.893577 2.19714 3.38424 4.52702

3.95768 5.42968 6.79381 8.09755

7.08605 8.59601 10.0235 11.3965

Problem 12.14 .5: By computer,

plot
,

x J1�2HxL for x from 0 to

4Π.Do you recognize the curve?

4     Bessel functions.nb



In[104]:=

PlotB x * BesselJ@1 � 2, xD, 8x, 0, 4 Pi<, AxesLabel ® :"x", " x J1�2HxL">,

ImageSize ® 400, PlotLegends ® Placed@"Expressions", 8Right, Top<DF

Out[104]=

x J 1

2

HxL

2 4 6 8 10 12

x

-0.5

0.5

x J1�2HxL

È

Problem 12.14 .6: By computer,

find 30 zeros of J0 HxL and note

that the spacing between consecutive

zeros is tending to Π

MyBesseljzeros = Table@BesselJZero@J, xD, 8J, 0, 0<D;

MyBessel = Table@N@MyBesseljzerosD, 8x, 0, 30<D

88BesselJZero@0., 0.D<, 82.40483<, 85.52008<, 88.65373<, 811.7915<,

814.9309<, 818.0711<, 821.2116<, 824.3525<, 827.4935<, 830.6346<,

833.7758<, 836.9171<, 840.0584<, 843.1998<, 846.3412<, 849.4826<,

852.6241<, 855.7655<, 858.907<, 862.0485<, 865.19<, 868.3315<, 871.473<,

874.6145<, 877.756<, 880.8976<, 884.0391<, 887.1806<, 890.3222<, 893.4637<<
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