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Range of the parameters

ParametricPlotA99 p Hp + 3L
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p - 1

, p=, 8p, p<, 83 p - 2.3, 1<=,
8p, 1.1, 10<, PlotRange -> 880, 15<, 80, 10<<, Ticks Ø NoneE;

F@x0_, y0_, e_, smin_, smax_, tic_, Dsply_, PR_D := ParametricPlot@
Evaluate@8x@sD, y@sD< ê. NDSolve@8x'@sD ã x@sD Hy@sD + 2L, y'@sD ã -e y@sD - x@sD,

x@0D ã x0, y@0D ã y0<, 8x, y<, 8s, smin, smax<DD, 8s, smin, smax<,
PlotPoints Ø 100, DisplayFunction Ø Dsply, Ticks Ø tic, PlotRange Ø PRD;

G0@h_, n_, smax_D := ParametricPlotA
EvaluateA9x@sD, 2 s - LogA x@sD
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2 h

E= ê. NDSolve@8x'@sD ã x@sD Hy@sD + 2L, y'@sD ã

-Hn - 2L y@sD - x@sD, x@0D ã 2 h, y@0D ã -Hn - 2L* h<, 8x, y<, 8s, -1, smax<DE,
8s, -1, smax<, PlotPoints Ø 40, PlotRange Ø All, Ticks Ø NoneE;

G0@0.01, 2, 7D;
G0@0.01, 3, 13D;
G0@0.000001, 12, 12D;
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Supercritical Case
T = 880.01, 0.01, 0.5, -2, 100<, 80.001, 1, 0.5, -2, 7<, 80.01, -1, 0.5, -2, 5.7<,

80.2, -2.5, 0.5, 0.1, 5<, 83.7, -2, 0.5, -2, 2<, 83.5, -3, 0.5, -2, 1.1<<;
Off@General::"spell1"D
Pplus@p_, e_D := 8pp-1  e, -pp-1<
Tble = Table@F@T@@iDD@@1DD, T@@iDD@@2DD, T@@iDD@@3DD, T@@iDD@@4DD,

T@@iDD@@5DD, None, Identity, 88-0.5, 3.5<, 8-3.5, 1<<D, 8i, 1, 6<D;
Pts = Show@Graphics@8PointSize@0.02D, 8Point@80, 0<D, Point@Pplus@2, 0.5DD<<,

DisplayFunction Ø Identity, PlotRange Ø 88-0.5, 3.5<, 8-3.5, 1<<, Axes Ø NoneDD;
Show@8Tble, Pts<, DisplayFunction -> $DisplayFunction,
PlotRange Ø 88-0.5, 4.5<, 8-3.5, 0.5<<, Ticks Ø NoneD;
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F@0.01, -0.01 * 2 êH2 + 0.5L, 0.5, -2,
100, None, $DisplayFunction, 88-0.5, 3<, 8-3, 0.5<<D;

ü Plot in a logarithmic scale: Log[1+u[0]]

G@h_, e_, smax_, p_, PR_D := ParametricPlotA
EvaluateA9x@sD, LogA1 + p s - LogA x@sD

ÅÅÅÅÅÅÅÅÅÅÅÅÅ
h

EE= ê. NDSolve@8x'@sD ã x@sD Hy@sD + pL,
y'@sD ã -e y@sD - x@sD, x@0D ã h, y@0D ã -p* h ê Hp + eL<, 8x, y<, 8s, -1, smax<DE,

8s, -1, smax<, PlotPoints Ø 100, PlotRange Ø PR, Ticks Ø NoneE;
G@0.01, 0.5, 30, 2, AllD;
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Critical Case
T = 880.001, 0.001, 0, -2, 100<, 80.01, 1, 0, -2, 100<, 80.01, -1, 0, -2, 100<,

80.01, 1.5, 0, -2, 100<, 80.01, -0.5, 0, -2, 100<, 80.01, 0.5, 0, -2, 100<<;
Tble = Table@F@T@@iDD@@1DD, T@@iDD@@2DD, T@@iDD@@3DD, T@@iDD@@4DD,

T@@iDD@@5DD, None, Identity, 88-0.5, 3.5<, 8-5, 1<<D, 8i, 1, 6<D;
Pts = Show@Graphics@8PointSize@0.02D, 8Point@80, 0<D, Point@Pplus@2, 0DD<<,

DisplayFunction Ø Identity, PlotRange Ø 88-0.5, 3.5<, 8-5, 1<<, Axes Ø NoneDD;
Show@8Tble, Pts<, DisplayFunction -> $DisplayFunction,
PlotRange Ø 88-0.5, 4.6<, 8-5, 0.5<<, Ticks Ø NoneD;

F@0.001, 0.001, 0, -2, 100, None, $DisplayFunction, 88-0.5, 2.5<, 8-4.5, 0.5<<D;

G@0.01, 0, 10, 2, AutomaticD;
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Multi-Bubbles
H@h_, e_, smax_, p_D :=
Plot@Evaluate@x@sD ê. NDSolve@8x'@sD ã x@sD Hy@sD + pL, y'@sD ã -e y@sD - x@sD,

x@0D ã h, y@0D ã -p * h ê Hp + eL<, 8x, y<, 8s, -1, smax<DD,
8s, -1, smax<, PlotPoints Ø 100, PlotRange Ø All, Ticks Ø NoneD;

F@0.001, 0.001, 0.05, -2, 100, None, $DisplayFunction, 88-0.5, 2.5<, 8-4.5, 0.5<<D;
G@0.001, 0.05, 150, 2, AllD;
H@0.001, 0.05, 150, 2D;
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Fnew@x0_, y0_, e_, smin_, smax_, tic_, Dsply_, PR_D :=
ParametricPlot@Evaluate@8-y@sD, Log@x@sDD< ê. NDSolve@8x'@sD ã x@sD Hy@sD + 2L,

y'@sD ã -e y@sD - x@sD, x@0D ã x0, y@0D ã y0<, 8x, y<, 8s, smin, smax<DD,
8s, smin, smax<, PlotPoints Ø 100, DisplayFunction Ø Dsply,
Ticks Ø tic, PlotRange Ø PRD;

FnewPlot = Fnew@0.001, 0.001, 0.05, -2, 100, True, Identity, AllD;
Critical = Plot@Log@0.05 uD, 8u, 0.01, 4<,

PlotRange Ø 88-0.2, 4<, 8-13, 1<<, Ticks Ø None, DisplayFunction Ø IdentityD;
Show@8FnewPlot, Critical, Graphics@Line@882, -13<, 82, 1<<DD<,
DisplayFunction Ø $DisplayFunction, Ticks Ø NoneD;

Asymptotic regime for Multi-Bubbles ?
RF@p_, h_, e_, smin_, smax_, tic_, Dsply_, PR_, PP_D := ParametricPlot@

Evaluate@8x@sD, y@sD< ê. NDSolve@8x'@sD ã x@sD Hy@sD + pL, y'@sD ã -e y@sD - x@sD,
x@0D ã h, y@0D ã -p * h ê Hp + eL<, 8x, y<, 8s, smin, smax<DD, 8s, smin, smax<,

PlotPoints Ø PP, DisplayFunction Ø Dsply, Ticks Ø tic, PlotRange Ø PRD;
RF@5, 0.0001, 0.05, -2, 100, None, $DisplayFunction, All, 100D;

RF@5, 0.0001, 0.035, -2, 50, None, $DisplayFunction, All, 1000D;
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