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c=0.1;

accurate =

ContourPlot3D]

¢ + 10"-PH == kw/10"-PH + ¢ ((10"-PH+10"-Pk1 + 2+10"-Pk1%10"-Pk2)/
(107 (-2 PH) + 10"-PH+107-Pk1 + 10*-Pk1+10"-Pk2)), {Pk1, 0, 20},

{Pk2, 0, 20}, {PH, 0, 14},PlotTheme -> "Scientific", AxesLabel ->
Automatic, AxesStyle —> Directive[14], PlotLegends -> {"accurate PH"},

PlotRange -> Full]

A R TAT B

c =0.1;

cp3sup =

Table[{FindRoot[{c + 10"-(PH - 0.02) ==

kw/10"~(PH - 0.02) + ¢ ((10"~(PH - 0.02)x10"-Pk1 + 2+10"-Pk1x10"-Pk2)/(
107M(-2 (PH - 0.02)) + 10"-(PH - 0.02)x10"-Pk1 + 10"-Pk1x10"-Pk2)),

PH == 1/2 Pk1 + 1/2 Pk2, Pk2 == a}, {Pk1, 20}, {Pk2, a}, {PH, 20},
WorkingPrecision —> MachinePrecision][[1, 2]], a}, {a, 0, 14, 0.05}];

cp3supline =

ListLinePlot [cp3sup, PlotTheme -> "Detailed", PlotStyle -> Orange,
FrameLabel -> {{HoldForm[Pk2], None}, {HoldForm[Pk1], None}},
PlotLabel -> HoldForm[c = 0.1 MEJ/AT, Subscript[H, x3] FYRI1T15]],
LabelStyle -> {15, GrayLevel[0]}];
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cp3inf =
Table[{FindRoot[{c + 10"~(PH + 0.02) ==

kw/107=(PH + 0.02) + ¢ ((107~(PH + 0.02)x107-Pk1 + 2x107-Pk1+10"-Pk2)/(

107(=2 (PH + 0.02)) + 10A—(PH + 0.02)x107-Pk1 + 107-Pk1+107-Pk2)),
PH == 1/2 Pk1 + 1/2 Pk2, Pk2 == a}, {Pk1, 20}, {Pk2, a}, {PH, 20},
WorkingPrecision -> MachinePrecision][[1, 2]], a}, {a, 0, 14, 0.05}];

cp3infline =

ListLinePlot [cp3inf, PlotTheme -> "Detailed", PlotStyle -> Orange,
FrameLabel -> {{HoldForm[Pk2], None}, {HoldForm[Pk1], None}},
PlotLabel -> HoldForm[c = 0.1 MEJ/A T Subscript[H, x3] BRI 1T15],
LabelStyle —> {15, GrayLevel[0]}];

Show[cp3supline, cp3infline,
Graphics[{Thick, Dashed, Orange, Line[{cp3inf[[1]], cp3sup [[1]]}]}],

AspectRatio -> 1]
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cp3infsurface =

ContourPlot3D]

107"-Pc + 10"-(1/2 Pk1 + 1/2 Pk2 + 0.02) == kw/10"-(1/2 Pk1 + 1/2 Pk2

+ 0.02) + 10"-Pcx((10"-(1/2 Pk1 + 1/2 Pk2 + 0.02)+x10"-Pk1 +
2x10"-Pk1x10"-Pk2)/(10*(-2 (1/2 Pk1 + 1/2 Pk2 + 0.02)) +

10"-(1/2 Pk1 + 1/2 Pk2 + 0.02)x10"-Pk1 +

107-Pk1x10"-Pk2)), {Pk1, -1, 20}, {Pk2, -5, 16}, {Pc, -1, 7},
ContourStyle —> {RGBColor[0.5355579515419151, 0.9430131641554946,
0.004882822085237493], Opacity[0.5]}, ImageSize -> {500, 500},




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

7

KA 5 A

AxeslLabel -> Automatic, AxesStyle —> Directive[Black, 17],
PlotLegends -> {"surface for inf "}, PlotRange -> Full,

PlotTheme -> "Scientific", Mesh -> None];

cp3supsurface =

ContourPlot3D]

10"-Pc + 10"-(1/2 Pk1 + 1/2 Pk2 - 0.02) ==

kw/107-(1/2 Pk1 + 1/2 Pk2 - 0.02) +

10"-Pc#((10"-(1/2 Pk1 + 1/2 Pk2 - 0.02)x10"-Pk1 + 2+10"-Pk1x10"-Pk2)/
(107 (-2 (1/2 Pk1 + 1/2 Pk2 - 0.02)) + 10"-(1/2 Pk1 + 1/2 Pk2 - 0.02)
«10°-Pk1 + 10"-Pk1x10"-Pk2)), {Pk1, -1, 20}, {Pk2, -5, 16}, {Pc, -1, 7},
ContourStyle -> {RGBColor[0.5864078175768783, 0.26359194937432395',
0.519486597936422], Opacity[0.5]}, ImageSize -> {500, 500},

AxeslLabel -> Automatic, AxesStyle -> Directive[Black, 17],

PlotLegends -> {"surface for sup"}, PlotRange -> Full,

PlotTheme -»> "Scientific", Mesh -> None];

shadow3inf =

Plot3D[-Log10[(kw/10*-(1/2 Pk1 + 1/2 Pk2 + 0.02) -

107-(1/2 Pk1 + 1/2 Pk2 + 0.02))/(1 - ((10"-(1/2 Pk1 + 1/2

Pk2 + 0.02)%10A-Pk1 + 2+10°-Pk1%107-Pk2)/(10°(-2 (1/2 Pk1 + 1/2 Pk2 + 0.02))
+107-(1/2 Pk1 + 1/2 Pk2 + 0.02)x10"-Pk1 +

107-Pk1x10"-Pk2)))], {Pk1, -1, 20}, {Pk2, -5, 16},

PlotStyle -> Directive[RGBColor[0.5355579515419151, 0.94301316415549486,
0.004882822085237493], Opacity[0]], Filling -> Bottom, Mesh —-> None,

BoundaryStyle —> None];
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shadow3sup =

Plot3D[-Log10[(kw/10*-(1/2 Pk1 + 1/2 Pk2 - 0.02) -

107-(1/2 Pk1 + 1/2 Pk2 - 0.02))/(1 - ((10*-(1/2 Pk1 + 1/2 Pk2 - 0.02)

*107"-Pk1 + 2x107-Pk1+10"-Pk2)/(

107(=2 (1/2 Pk1 + 1/2 Pk2 - 0.02)) +

107-(1/2 Pk1 + 1/2 Pk2 - 0.02)+10*-Pk1 +

107-Pk1x10"-Pk2)))], {Pk1, -1, 20}, {Pk2, -5, 16},

PlotStyle -> Directive[RGBColor[0.5864078175768783, 0.26359194937432395",
0.519486597936422], Opacity[0]], Filling -> Bottom, Mesh -> None,

BoundaryStyle —> None];

Show[cp3infsurface, cp3supsurface, shadow3inf, shadow3sup]
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W critical surface for formula 2

W critical surface for formula 1

W critical surface for formula 2

B critical surface for formula 3

B critical surface for formula 2

W critical surface for formula 4
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