Tutorial 6 (Parabolic PDEs Stability) 
Lab work
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Consider the following slab of steel


The temperature variation along the slab is given by the following parabolic partial differential equation
Use the explicit scheme in Excel to calculate the temperature along the rod at time 
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 seconds. Use 
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Why do you think this value of  
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 was chosen?

Finally compare your solution with the analytical solution:
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by implementing the analytical solution in Excel and plotting the difference between the two.
NB: In order to calculate the solution you need to refer to the x and t values from every cell. However if you drag the formula it changes the cell reference. To fix this insert a $ in front of the part of the reference you want fixed – for example $A21 will always refer to column A although the number will change as the formula is dragged around; B$10 will always refer to row 10 although the letter will change as the formula is dragged around.
2. Solve the following parabolic PDE
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in Excel using an explicit method and employing central differences for the boundary conditions. Find the solution for u(x,t) at t = 0.05, using (x = 0.1 and (t = 0.0025. What happens when (t = 0.005 and why?
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� EMBED Equation.3  ���
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