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l = 100, c = 1, A = 0.6, u0 = −20 cos(2πx/l), v0 = 50 cos(2πx/l), u1 = 0, v1 =

cos(2πx/l).
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0 < η < 1, δ > 0
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(νi, ψi)
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L Z
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w = u+v
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Du ∈ H
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Du =

∑

i

ūiψi, µ ¡ ¶
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(Pn(L) + δLn)DuF = Pn(L)Du. µ ¢ ¶

³ �3����	
Pn
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ý
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Pn(t) =

n
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(1 − γit),
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DuF =
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i

uF
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i

Fn(νi)ūiψi µ £ ¶
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Fn(t)
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Fn(t) =
1

1 + δtn/Pn(t)
=

1

1 + δ/Qn(1/t)
,#q�3�

Qn(z) =
n

∏

i=1

(z − γi), µ ù ¶
�
ÿ
ýP%1�����

Fn(0) = 1, F
(k)
n (0) = 0, k = 1, . . . , n−1
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ÿ�!"���1�-ÿ��
γi
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Pn(t)�&!"�?*),����� ��uþI+�����E
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Fn(t)

 ��(�3!M�K!$�3!��M���
ÿ����1�������1�-ý
t = 1

83ÿF��,������"*)��+��1��	
Fn(1) = (−1)nη

*����#q�)!
Qn(1) =

ηδ

(−1)n − η
. µ 5 ' ¶
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ý������>�
ÿ
ý zn � Qn(z)
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Qn(z)
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[1, 1 + 2a]
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Tn(x)
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a =

(

2n−1ηδ

(1 − (−1)nη)

)1/n

.
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Pn(t)
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γi = 1 + a(1 − xi), i = 1, ..., n,
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Tn(x)
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� xi = cos θi
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Φ = Du−DuF Z
(Pn(L) + δLn)Φ = δLnDu µ 5�5$¶�����3���-ÿ����3�����_ýÀ�
ÿ�!"�������_ýÀ+��/�
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Φ ≡ 0
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Φ = 0
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LkΦ = 0, k = 1, .., n− 1
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L±Φk = 0.5Φk ±
0.5(pkΦk+1 + qkΦk−1)

pk + qk
, k = 1, ..., m, Φ0 = Φm+1 = 0, µ 5 ¿ ¶���������3��������ÿ����('����1�����?*3!"��!$�
��#�ý�,����

L±Φk,j = 0.5Φk,j ±
0.125(pΦk,j+1 + qΦk,j−1 + rΦk+1,j + sΦk−1,j)

p+ q + r + s
µ 5 û ¶

�����c�3�"+�����ÿ����('����1�����?*
pk, qk, p, q, r, s > 0

*âý¹�$8��@8 µ L+ = I − L−
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Lb =
d2

dx2
+ b

d

dx
= exp(−bx)

d

dx
exp(bx)

d

dx
,
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L−Φk = 0.5Φk − 0.25

(

exp

(
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2

)
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2

)
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)

×

(
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(
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−
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2
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exp(−0.5bx± iωx)
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LΦk = L−Φk = 0.5Φk − 0.25(Φk−1 + Φk+1), k = 1, . . . , m,
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Pn(L) = (I − L)n, D = I
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y(x) =
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m− 1
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u1 = um = 0
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