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Heat Equation with Zero Temperature at EndsHeat Equation with Zero Temperature at Ends
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Partial Differential Equation:Partial Differential Equation:
Defines the variation of the 
dependent variable, u(x, t), 
inside the domain of variation 
of independent variables, t and x
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Boundary Conditions:Boundary Conditions: Define the 
dependent variable, u(x, t), at the end 
points

Initial Condition:Initial Condition: Defines the dependent 
variable, u(x, t), at the initial time
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Solve by Separation of VariablesSolve by Separation of Variables
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Substitute into PDE to Obtain:
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Linear & Homogeneous PDE Operator:Linear & Homogeneous PDE Operator:
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Linear & Homogeneous PDE & Boundary conditions:Linear & Homogeneous PDE & Boundary conditions:
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Principle of SuperpositionPrinciple of Superposition

If      and      satisfy a linear homogeneous
equation, then an arbitrary linear combination of 
them, 

also satisfies the same linear homogeneous 
equation.
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Most General SolutionMost General Solution
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OrthogonalityOrthogonality
0
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A(x) and B(x) are A(x) and B(x) are orthogonalorthogonal over the interval over the interval 0 < <x L
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OrthogonalityOrthogonality of Fourier Sine & Cosineof Fourier Sine & Cosine
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Use Use OrthogonalityOrthogonality

Fourier Sine Representation of Fourier Sine Representation of f(xf(x))
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Case III :Case III : 0λ <
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Use Use OrthogonalityOrthogonality

Fourier Cosine Representation of Fourier Cosine Representation of f(xf(x))


