neoj= K1 = 4%10763 k2 = 155 kO = 255 (*=k_{-1}%*)
Km = (kO + k2) / k1;
SO = Kmj; e0 = 10" (-3) *s0; (xe0<<sO+Kmx)
cO=0; po =0;
tend = 320;
Al =sO+c0O+p0O; A2 = e0 + cO;
tl=1/ (k1 (Km+Al));
t2 =1/ (k1xA2);
vin = k2 % €03
10 % t2 /15,
S=.;e=.;C=.3p=.}
tend = 10 % t1;
Soll = NDSolve[{D[s[t], t] == -kl xe[t] »s[t] +kOxc[t],
Dle[t], t] == -klxe[t] *s[t] + (kO +k2) xc[t],
D[c[t], t] ==kl xe[t] xs[t] - (kO +k2) xc[t], D[p[t], t] ==k2xcC[t],
s[0] == s0, e[0] == ed, c[O] == cO, p[O] == pO}, {s, e, c, p}, {t, O, tend}];
Plot31 = Plot[Evaluate[c[t] /. First[Soll]],
{t, 0, tend}, PlotPoints » 4000, Mesh » False, AxesLabel » {t, c},
PlotRange -» {{0, tend}, {0, 10" (-8)}}, PlotStyle » Red,
FrameLabel - {Style["t (s)", FontFamily -» "MS Serif", FontSize -» 21],
Style["[-] (M)", FontFamily » "MS Serif", FontSize -» 21]},
RotatelLabel -» True, Frame -» {{Automatic, False}, {Automatic, False}}];
plt2 = RegionPlot[0.115 < x < tend, {x, tend /2, tend},
{y, 6, 102 {-8}}, PlotStyle -» Directive[Gray, Opacity[.9]11];
Pcex = Plot[ (A2 * ProductLog[ (s® / Km) x Exp[(-vm* t +s0) /Km]]) /
(1 + ProductLog[ (s® /Km) * Exp[ (-vm* t +s0) /Km]]),
{t, 0, tend}, PlotPoints -» 4000, Mesh - False, AxesLabel -» {t, ce},
PlotRange -» All, PlotStyle -» {Black, Dashed},
FrameLabel » {Style["t (s)", FontFamily -» "MS Serif", FontSize -» 21],
Style["[-] (M)", FontFamily » "MS Serif", FontSize -» 21]},
RotatelLabel » True, Frame » {{Automatic, False}, {Automatic, False}}];
Pcin = Plot[ (A2 *sO) / (Km+s0) + (cO- (A2 xs0) / (Km+s0)) » Exp[-k1l * (Km+s0) »t],
{t, 0, tend}, PlotPoints -» 4000, Mesh » False, AxesLabel -» {t, ci},
PlotRange -» {{0, tend}, {0, 10" (-8)}}, PlotStyle » {Black, Dotted},
FrameLabel » {Style["t (s)", FontFamily » "MS Serif", FontSize » 21],
Style["[-] (M)", FontFamily » "MS Serif", FontSize -» 21]},
RotatelLabel -» True, Frame » {{Automatic, False}, {Automatic, False}}];
Show[Plot31, Pcex, Pcin,
ParametricPlot[{tl, u}, {u, 0, 6 %107 (-9)}, PlotStyle » {Gray, Dashed, Thick}],
PlotRange » {{-0.001, tend}, {-0.0000000001, 6 x 10" (-9)}},
Epilog -» {Inset[Column[{LineLegend[{Red, {Black, Dashed}, {Black, Dotted}},
{"[CI", "[Clout", "[Clin"}, LabelStyle » {FontFamily -» "Times New Roman",
FontSize » 21, FontSlant » Italic}]}], Scaled[{0.8, 0.56}]1,
Inset[Graphics[{Gray, Text[Style["t;", 21]]}], {0.02, 5.5%10" (-9)}1},
MaxRecursion - 0, PlotPoints » {200, 100},
AspectRatio - 1,

AxesOrigin - {0, 0},
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RotatelLabel - True,
LabelStyle » {21, GrayLevel[0]},
FrameTicks » {{{0, 0.000000001, 0.000000002, 0.000000003, 0.000000004,
0.000000005, 0.000000006, 0.000000008, 0.00000001}, None},
{{0, 0.03, 0.06, 0.09, 0.12}, None}}, LabelStyle » {21, GrayLevel[0]},
ImageSize -» {450, 450}, AspectRatio » Full, PlotLabel -» None]
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Pcu = Plot[ (A2 * ProductLog[ (sO /Km) * Exp[ (1 /Km) » (sO-k2+A2xt)]]) /
(1 +ProductLog[ (sO®/Km) *x Exp[(1/Km) * (sO-k2xA2xt)]]) +
(cO- (A2 %s0) / (Km+s0)) x Exp[-kl % (Km+s0) »t], {t, 0, tend},
PlotPoints -» 4000, Mesh -» False, AxesLabel -» {t, cu},
PlotRange -» All, PlotStyle -» {Black, DotDashed},
FrameLabel » {Style["t (s)", FontFamily » "MS Serif", FontSize » 217,
Style["[-] (M)", FontFamily » "MS Serif", FontSize -» 21]},
RotatelLabel » True, Frame » {{Automatic, False}, {Automatic, False}}];

Show[Plot31, Pcu,
ParametricPlot[{tl, u}, {u, 6, 6 %107 (-9)}, PlotStyle » {Gray, Dashed, Thick}],
PlotRange » {{-0.001, tend}, {-0.0000000001, 6 * 10" (-9)}},
Epilog -» {Inset[Column[{LineLegend[{Red, {Black, DotDashed}},
{"[C]1", "[C]un"}, LabelStyle » {FontFamily -» "Times New Roman",
FontSize » 21, FontSlant - Italic}]}], Scaled[{0.8, 0.56}]1,
Inset[Graphics[{Gray, Text[Style["t;", 21]]1}], {0.02, 5.5%10" (-9)}1},
MaxRecursion - 0, PlotPoints » {200, 100},
AspectRatio-» 1,
AxesOrigin - {0, 0},
RotateLabel - True,
LabelStyle » {21, GrayLevel[0]},
FrameTicks -» {{{0, 0.000000001, 0.000000002, 0.000000003, 0.000000004,
0.000000005, 0.000000006, 0.000000008, 0.00000001}, None},
{{0, 0.03, 0.06, 0.09, 0.12}, None}}, LabelStyle » {21, GrayLevel[0]},
ImageSize -» {450, 450}, AspectRatio » Full, PlotLabel -» None]

(********************************)



4 | SQSSA-numer-sol-approx.nb

6.x107% .
: 1y
5x107°
4.x107%"
_ — [C]
\2-/ 3.X 10_9’ """ [C]un

Out[80]= °

2.x107%

1.x1079"

O‘ ! L L 1 I
0 003 006 009 012

t(s)

nsi= tend = 100 » t23



SQSSA-numer-sol-approx.nb | 5

ns2i= SO12 = NDSolve[{D[s[t], t] == -kl xe[t] *s[t] +kOxc[t],
Dle[t], t] == -kl xe[t] xs[t] + (k0 +k2) xc[t],
D[c[t], t] ==klxe[t] *s[t] - (k0 +k2) xc[t], D[p[t], t] ==k2x*c[t],
s[0] == sO, e[0] == €0, c[O] == cO, p[O] == pO}, {S, €, C, P}, {t, O, tend}];
Plot33 = Plot[Evaluate[c[t] /. First[Sol2]],
{t, 0, tend}, PlotPoints -» 4000, Mesh -» False, AxeslLabel -» {t, c},
PlotRange » {{0, tend}, {0, 10" (-8)}}, PlotStyle -» Red,
FrameLabel -» {Style["t (s)", FontFamily -» "MS Serif", FontSize -» 217,
Style["[-] (M)", FontFamily » "MS Serif", FontSize -» 21]},
RotatelLabel » True, Frame » {{Automatic, False}, {Automatic, False}}];
plt42 = RegionPlot[0 < x < 10 xt2 /15, {x, 0, tend / 15},
{y, 0, 102 (-8)}, PlotStyle -» Directive[Gray, Opacity[.9]11];
(%%)
Pcex = Plot[ (A2 * ProductLog[ (s® / Km) * Exp[ (-vmx t +s0) /Km]]) /
(1 + ProductLog[ (s© / Km) * Exp[ (-vm* t +s0) /Km]]),
{t, 0, tend}, PlotPoints -» 4000, Mesh - False, AxesLabel -» {t, ce},
PlotRange -» All, PlotStyle -» {Black, Dashed},
FrameLabel » {Style["t (s)", FontFamily - "MS Serif", FontSize -» 21],
Style["[-] (M)", FontFamily » "MS Serif", FontSize -» 21]},
RotatelLabel -» True, Frame » {{Automatic, False}, {Automatic, False}}];
Pcin = Plot[ (A2 * sO) / (Km+s0@) + (cO - (A2 xs0) / (Km+s0)) » Exp[-k1l *x (Km+s0) xt],
{t, 0, tend}, PlotPoints » 4000, Mesh » False, AxesLabel » {t, ci},
PlotRange -» {{0, tend}, {0, 10" (-8)}}, PlotStyle » {Black, Dotted},
FrameLabel » {Style["t (s)", FontFamily » "MS Serif", FontSize -» 21],
Style["[-] (M)", FontFamily » "MS Serif", FontSize -» 21]},
RotatelLabel -» True, Frame » {{Automatic, False}, {Automatic, False}}];
Show[Plot33, Pcex, Pcin,
ParametricPlot[{tl, u}, {u, 0, 6 * 107 (-9)}, PlotStyle » {Gray, Dashed, Thick}],
ParametricPlot[{t2, u}, {u, 0, 6107 (-9)}, PlotStyle » {Gray, Dashed, Thick}],
PlotRange » {{-2, 320}, {0, 6 *10" (-9)}},
Epilog -» {Inset[Column[{LineLegend[{Red, {Black, Dashed}, {Black, Dotted}},
{"I[CI", "[Clout", "[C]in"}, LabelStyle » {FontFamily -» "Times New Roman",
FontSize -» 21, FontSlant » Italic}]}], Scaled[{0.8, 0.5}]1],
Inset[Graphics[{Gray, Text[Style["t,", 21]1]1}], {40, 5.5% 10" (-9)}],
Inset[Graphics[{Gray, Text[Style["t,", 21]1]1}], {10, 5.5% 10" (-9)}1},
MaxRecursion - 0, PlotPoints » {200, 100}, AspectRatio-» 1,
AxesOrigin - {0, 0}, RotateLabel - True,
LabelStyle » {21, GrayLevel[0]},
FrameTicks » {{{0, 0.000000001, 0.000000002, 0.000000003, 0.000000004,
0.000000005, 0.000000006, 0.000000008, 0.00000001}, None},
{{0, 100, 200, 300, 400}, None}}, LabelStyle » {21, GrayLevel[0]},
ImageSize -» {450, 450}, AspectRatio » Full, PlotLabel -» None]
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nigel= Pcu = Plot[ (A2 * ProductLog[ (s®@ /Km) * Exp[ (1 /Km) » (sO-k2xA2xt)]]) /
(1 +ProductLog[ (sO®/Km) * Exp[(1/Km) * (sO-k2xA2xt)]]) +
(cO - (A2 %xs0) / (Km+s0))  Exp[-k1l* (Km+s0) xt], {t, 0, tend},
PlotPoints -» 4000, Mesh -» False, AxesLabel -» {t, cu},
PlotRange -» All, PlotStyle -» {Black, DotDashed},
FrameLabel » {Style["t (s)", FontFamily » "MS Serif", FontSize -» 21],
Style["[-] (M)", FontFamily » "MS Serif", FontSize -» 21]},
RotatelLabel -» True, Frame » {{Automatic, False}, {Automatic, False}}];
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o= Show[Plot33, Pcu,
ParametricPlot[{tl, u}, {u, 0, 6 %107 (-9)}, PlotStyle » {Gray, Dashed, Thick}],
ParametricPlot[{t2, u}, {u, 0, 6 x 107 (-9)}, PlotStyle » {Gray, Dashed, Thick}],
PlotRange » {{-2, 320}, {0, 6 %107 (-9)}},
Epilog » {Inset[Column[{LineLegend[{Red, {Black, DotDashed}},
{"[CI", "[Clun"}, LabelStyle - {FontFamily » "Times New Roman",

FontSize » 21, FontSlant » Italic}]}], Scaled[{0.8, 6.5}]1,
Inset[Graphics[{Gray, Text[Style["t,", 21]1]1}], {40, 5.5% 10" (-9)}],
Inset[Graphics[{Gray, Text[Style["t;", 21]1]1}], {10, 5.5% 10" (-9)}1},

MaxRecursion - 0, PlotPoints » {200, 100}, AspectRatio-» 1,
AxesOrigin > {0, 0}, RotateLabel -» True,
LabelStyle » {21, GrayLevel[0]},
FrameTicks » {{{0, 0.000000001, 0.000000002, 0.000000003, 0.000000004,
0.000000005, 0.000000006, 0.000000008, 0.00000001} , None},
{{0, 100, 200, 300, 400}, None}}, LabelStyle » {21, GrayLevel[0]},
ImageSize -» {450, 450}, AspectRatio » Full, PlotLabel -» None]
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