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The model of finding approximate solution of the partial differential equation
U =Uge,z €(0,1) (1)
with periodical boundary conditions and initial condition
U0.t) =U(1.%), U,(0,t) =U,(1,t), U(z,0) = Un(x) (2)

is created. At first the equation (1) is approximated in uniform grid with step h dividing the z
interval (0, 1) into n equal parts. It results equation

u = Au (3)

In the case of five-point stencil the matrix A would be n x n circulant matrix with the first row

1
(et oo et} sms(080, 06,0,0,0 s 10, =41, 16) (4)

Using the properties of the circulant matrices the approximate solution of the system (1), (2) is
found

n—1
u(z,t) = > h(Us(), B)e! @ ey (5)
k=0
w is the nth primitive root of unity, f(\) = Z?:_Ol e:X, and ¢ = (1,wk, w2, WP~ DEYT _ the

eigenvectors of the matrix A.
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