xRange = {x, 0, 1000};
t Range = {t, 0, 200};

Reaction Term

@ =d2% (IP3+dl) / (IP3+d3);

wnffc_]1:= @/ (@+cC);

mnflc_]:= (IP3/ (IP3+dl)*c/ (c+d5));

VIP3R[c_]:= (mnf[c]*wWnf[c])"3;

flc_1:=(fiVLeak +fiVIP3R*VIP3R[C]) * (CER-cC) -fi VSERCA*xCc"2/ (c"2 + KSerca”2);

Parameter Values

Par anRul es = {fi VLeak » 0.004, fiVIP3R- 20, fi VSERCA-» 1.2, cER- 1,
KSerca- 0.15, IP35 0.7, a2- 0.2, d1- 0.1, d2- 2, d3- 0.2, d5- 0.2};

Plotting Reaction Term

Pl ot [f [c] /. ParanmRul es, {c, 0, 0.6}, PlotStyle - {Thick, Red},
Filling- Axis, FillingStyl e- {LightGay, LightOange}, Franme - True,
FraneLabel - {Style[" [Ca%*];", Large], Style["f([Ca**]i)", Large]}, |mageSize - {600, 400}]
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o0 ‘\_/

-011-
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Step Initial Condition

St epl nput Si ze = 0. 5;
Initial ConditionProfile=SteplnputSizesx
(1/72+1/2%Tanh[50+Sqrt [1/2] % (x-3)]1-(1/2+1/2%Tanh[50+Sqrt [1/2] % (x -100)1));

Plot [Initial ConditionProfile, {x, O, 1000}, PIotRange - {{0, 1000}, {O, 13},
Filling- Bottom
AxeslLabel » {Styl eForm["x", Large, Brown], StyleForm["c(x,0)", Large, Brown]}]

c(x,0)
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0 200 400 600 800 1000)(

Setting Diffusion Coefficient and Solve PDE
Coeff D= 16. 0;

NDSol = NDSol ve[{&; u[t, x] == CoeffD*dx xU[t, x]+ (f [u[t, X]] /. ParanRul es),
ufO, x] =InitialConditionProfile (x initial condition =),
uft, xRange // Last] ==u[t, O] (* periodic boundary condition =)},

u,
t Range, xRange,
Met hod - {" Met hodOXf Li nes", "Spatial Di scretization" » {"TensorProductGid"}} 1;

NDSol ve: : nxsst :
Usi ng maxi num nunber of grid points 10000 all owed by the MaxPoints or M nStepSize
options for independent variable x. >
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Pl ot 3D[Eval uate[u[t, x] /. NDSol ], {t, O, tRange // Last}, {x, 0, xRange // Last},
Pl ot Range » Al |, Pl ot Poi nts - 100, AxeslLabel » {StyleForm["tinme t", Large, Brown],
Styl eFor m[" space, x", Large, Brown], StyleForm["Conc., c(x,t)", Large, Brownl},
Pl ot Label - Styl eForm["Di ffusi on Coeffient D = " <>ToStri ng[CoeffD], Red, Large, Bold],
| mageSi ze » {900, 500}]

Diffusion Coeffieni D = 16.

P

-
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Density Plot

DensPl ot 1 =
Densi tyPl ot [Eval uate[u[t, x] /. NDSol ], {t, O, tRange // Last}, {x, 0, xRange // Last },
Pl ot Range » Al |, Pl ot Poi nts - 100, AxeslLabel » {StyleForm["tinme t", Large],
Styl eFor m["space, x", Large], StyleForm["Conc., c(x,t)", Large]},
Pl ot Label - Styl eForm["Di ffusion Coeffient D = " <>ToString[CoeffD], Red, Large, Bold],
I mageSi ze » {500, 500}]

Diffusion Coeffient D = 16.
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Comparison of Solution for Different Diffusion Constants

CoeffD=16.0/ 4,
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NDSol = NDSol ve[{&; u[t, X] == CoeffDxdx xu[t, x] + (f [u[t, x]] /. ParanRul es),
uf0, x] =1Initial ConditionProfile (= initial condition ),
u[t, xRange // Last] ==u[t, 0] (» periodic boundary condition %)}, u,
t Range, xRange,
Met hod -» {"Met hodOf Li nes", "Spatial Di scretization" -» {"TensorProductGid'}}];

NDSol ve: : mksst :
Usi ng maxi mum nunber of grid points 10000 al |l owed by the MaxPoints or M nStepSize
options for independent variable x. >

DensPl ot 2 =
Densi tyPl ot [Eval uate[u[t, x] /. NDSol ], {t, O, tRange // Last}, {x, 0, xRange // Last },
Pl ot Range - All, Pl ot Poi nts - 100, AxeslLabel » {StyleForm["tinme t", Large],
Styl eFor m["space, x", Large], StyleForm["Conc., c(x,t)", Largel},
Pl ot Label -» Styl eForm["Di f fusi on Coeffient D = " <>ToString[CoeffD], Red, Large, Bold],
I mgeSi ze » {500, 500}7;

G aphi csArray[{{DensPl ot 1, DensPl ot 2}}]

Diffusion Coeffient D = 16.
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