
f = Log@Log@Log@xDDD
Log@Log@Log@xDDD

−x D@f, x, xD ê f êê Simplify
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x Log@xD2
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Y = First@y@xD ê. DSolve@y''@xD + x
α

y@xD � 0 && y@1D == 0 && y'@1D == 1, y@xD, xDD

2 x
−

1

2+α

−
α

2 H2+αL x

2

2+α

+
α

2+α BesselJB
1

−2 − α

,
2 x

2+α

2

2 + α

F BesselJB
1

2 + α

,
2

2 + α

F −

x BesselJB
1

−2 − α

,
2

2 + α

F BesselJB
1

2 + α

,
2 x

2+α

2

2 + α

F ì

BesselJB−1 +

1

−2 − α

,
2

2 + α

F BesselJB
1

2 + α

,
2

2 + α

F − BesselJB1 +

1

−2 − α

,
2

2 + α

F

BesselJB
1

2 + α

,
2

2 + α

F − BesselJB
1

−2 − α

,
2

2 + α

F BesselJB−1 +

1

2 + α

,
2

2 + α

F +

BesselJB
1

−2 − α

,
2

2 + α

F BesselJB1 +

1

2 + α

,
2

2 + α

F

y@xD ê. DSolveAy''@xD + x
−2

y@xD � 0 && y@1D == 0 && y'@1D == 1, y@xD, xE

:
2 x SinA 1

2
3 Log@xDE

3

>

False && Rasterize@Plot3D@
Evaluate@y@xD ê. DSolve@y''@xD + x

α
y@xD � 0 && y@1D == 0 && y'@1D == 1, y@xD, xDD,

8α, −3, 0<, 8x, 1, 10<
D, ImageSize → 500D

False

EvaluateAy@xD ê. DSolveAy''@xD + x
−2

y@xD � 0 && y@1D == 0 && y'@1D == 1, y@xD, xEE

:
2 x SinA 1

2
3 Log@xDE

3

>

Y = First@y@xD ê. DSolve@y''@xD + x
α

y@xD � 0 && y@1D == 0 && y'@1D == 1, y@xD, xDD;

ListPlot3D@
Table@Y, 8α, −3, 1, 0.25<, 8x, 1, 20, 1<D,

PlotRange → 8−5, 10<
D
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Rasterize@ListPlot3D@
Table@

Yα = First@y@xD ê.

NDSolve@y''@xD + x
α

y@xD � 0 && y@1D == 0 && y'@1D == 1, y@xD, 8x, 1, 20<DD;

Table@Re@YαD, 8x, 1., 20, 19 ê 300<D,

8α, −3., 1, 4 ê 300<
D êê Transpose

D, ImageSize → 500D
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Plot@Evaluate@
Table@

y@xD ê. DSolve@y''@xD + x
α

y@xD � 0 && y@1D == 0 && y'@1D == 1, y@xD, xD,

8α, −3, 1, 0.25<
D

D, 8x, 1, 26<D
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