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Continuity equation
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A Then the rate of change of the number o

particles over time is given by the fluxes
at positionswandw Y
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Ficks2"d Law of Diffusion



Laplace Operator

A The Laplace operator issecondorder differential operatorin
the n-dimensional Euclidean spacdefined as thalivergence
( Jof thegradient( Q
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Gradient Q

A The gradient of a scataalued differentiable function f of
several variables, is a vectealued functiom f : R'THhR"
whose value at a point is a tangent vector to f.
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wherel, ] are the standard unit vectors in the directions of the/ coordinates



Example

X=y = np.linspace (-10.,10.,41 )
XV, yv = np.meshgrid (X, Yy, indexing= Rj RY
fv. =h0/(1 + (xv**2+yv**2)/(R**2)) # Some function



Example

plt.pcolormesh (x,y,fv , cmap ='jet’)




Example

cmap='jet")
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ax.plot_surface (xv, yv, fv,
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Gradient Computation Q

dhdx, dhdy = np.gradient (fv) #dh/dx, dh/dy
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Gradient Computation Q

dhdx, dhdy = np.gradient (fv) # dh/dx, dh/d
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Gradient Computation Q

dh/d

(fv) # dh/dx,

np.gradient

dhdy

dhdx,
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Divergence O




Geometric Interpretation of Divergence
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Geometric Interpretation of Divergence

Difference

Step

Examplel h)JX 8h 8) 08 A 8) 8 r] I "|HRA 1T THH'H "HI



Geometric Interpretation of Divergence
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Divergence O
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(a) Positive divergence, (b) negative divergence, (c) zero divergence.
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Ficks2nd Law
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Ficks2"d Law > 1D




Ficks2"d Law > 1D




Ficks 2d Law oYW
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wald depends on both space and time
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Discretization of Time
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dt=10

dt=3

dt=0.1

Follow thevector field:x[n+1]1= x[n]+ dt*f(x[n], t[n])



