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Let

d = 0.01, ∆r =
2

2n + 1
and ∆θ =

2π

m
.

Define

µi =
1

2i− 1
, βi =

1

(i− 1/2)2(∆θ)2
for i = 1, . . . , n,

δ = −2− (∆r)2

d
,

η = −1 + µn − (∆r)2

d
,

Ψ =




2 −1 −1

−1 2
. . .

. . . . . . −1
−1 −1 2


 ∈ R

m×m, (1)

and

A =




δI − β1Ψ (1 + µ1)I
(1− µ2)I δI − β2Ψ (1 + µ2)I

. . . . . . . . .

(1− µn−1)I δI − βn−1Ψ (1 + µn−1)I
(1− µn)I ηI − βnΨ




. (2)

Problem: Solve the linear system

Ax = b. (3)

(1) ¸àmodule Ý¼�, Þn and m �ñ×ÿà

(2) ¿àallocate Ý¼�, �×A and b ������array.

(3) ã¶subroutine �ñA and b, when b = [1, · · · , 1]T .

(4) Þ|ìalgorithm ã¶Wsubroutine
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Algorithm 1 (Gauss-Seidel Method)

Give an initial guess x(0) and stop criteria M and ε. Set k = 0

While (k < M) or (‖ Ax(k) − b ‖2≥ ε) do

For i = 1, 2, . . . , n

x
(k)
i =

(
bi −

i−1∑
j=1

aijx
(k)
j −

n∑
j=i+1

aijx
(k−1)
j

)/
aii

End for

k = k + 1

End while

(5) Use (4) to solve the linear system Ax = b.

(6) Output ‖ Ax− b ‖2.
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