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ux = a(x, y, u, v, w)uy + b(x, y, u, v, w)vx + f(x, y, u, v, w),
vy = c(x, y, u, v, w)uy + d(x, y, u, v, w)vx + g(x, y, u, v, w),
wx = [e(x, y, u, v, w)]|y=0.
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w|x=0 = w0, u|x=0 = u0(y)|x=0, u0(0) = u00,
v|y=0 = v0(x, u, w)|y=0, v0(0, u00, w0) = v00.
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f1 = [u− u0(y)]f2(x, y, u, v, w) + xf3(x, y, u, v, w),

e1 = [u− u0(y)]r(x, y, u, v, w) + (w − w0)s(x, y, u, v, w) + xh(x, y, u, v, w);
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(x = 0, y = 0, u = u00, v = v00, w = w00)
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ux = a(x, y, u, v, w)uy + b(x, y, u, v, w)vx +
[u− u0(y)]

x f2(x, y, u, v, w)+
+f3(x, y, u, v, w),

vy = c(x, y, u, v, w)uy + d(x, y, u, v, w)vx + g(x, y, u, v, w),

wx = [r(x, y, u, v, w)
[u− u0(y)]

x + s(x, y, u, v, w)
(w− w0)

x +
+h(x, y, u, v, w)]|y=0,

w|x=0 = w0, u|x=0 = u0(y)|x=0, u0(0) = u00,
v|y=0 = v0(x, u, w)|y=0, v0(0, u00, w0) = v00.
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u′ = u− u0(y), v′ = v − v0(x, u, w)|y=0, w′ = w − w0.
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u′|x=0 = 0, w′|x=0, v′|y=0 = 0.
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v′ = v − v0(x, u, w)|y=0 = v − v0(x, u|y=0, w|y=0) =

= v − v0(x, u
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′ + u00, w
′ + w0)|y=0.KAû���
�� ÷�� ö�û%�r÷��0�&

þ��p÷��!,4üD��,4ö�û¤úJü�
�
�ÿ þfý¤û
ö�,7=�

ü�
&�.� ü�þfý�
�,7=

u, v
�
ü�ö
ü��T

÷���,4ü8

ü�
&�.� ü�þfý�
�,4ü

u′, v′
@Y
a

ü���û���

þ�
��!,4ü_/
ü�ö
ü���ü�
�
�,4ü

x, y
E7
���ü�<Xý`��
pø

u = u′ + u0(y), v = v′ + v0(x, u
′ + u00, w

′ + w0)|y=0, w = w′ + w0.
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ux = u′x,

uy = u′y + u0y(y),

vx = v′x + v0x(x, u
′ + u00, w

′ + w0)|y=0+

+v0u(x, u
′ + u00, w

′ + w0)|y=0 · u
′
x|y=0 + v0w(x, u′ + u00, w

′ + w0)|y=0 · w
′
x,

vy = v′y,

wx = w′
x,

wy = 0.
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ux = u′x,

uy = u′y + u1|x=0,

vx = v′x + λu′x|y=0 + κw′
x|y=0 + v1|y=0,

vy = v′y,

wx = w′
x,

wy = 0.
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u′x = a′(u′y + u1|x=0) + b′(v′x + λu′x|y=0 + κw′
x|y=0 + v1|y=0) + u′

x f
′
2 + f ′

3,

vy = c′(u′y + u1|x=0) + d′(v′x + λu′x|y=0 + κw′
x|y=0 + v1|y=0) + g′,

wx =
(

r′u
′

x + s′w
′

x + h′
)

|y=0,
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A = a(O), B = b(O), C = c(O), D = d(O),

f0 = f2(O), r0 = r(O), s0 = s(O).C7� ÷�ø�ÿ�ý þ¶ÿ:þ{ù�üËø��M<V56
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p = xp1 + u(f2 − f0) + xf3,

q = (c− C)uy + cu1|x=0 + (d−D)(vx + λux|y=0 + κwx|y=0) + dv1|y=0 + g,
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t = [(r − r0)u+ (s− s0)w + xh]|y=0.b8� ü_��û
þfý�
d/
ü�ö�� ÷�"�÷`
Hý ö
üfý�� ü�"�÷[��ö�û���

ü�
�
�4�þ�

þfý ü��!,ä
&�_��û�øÖû���
)@p���	E7�M�!

÷�ú�û�<Xý þ¶ÿd
�û
x
:1C�÷

��� üËø'ü�
�
�,7=*��,-9�üS÷�� ÷��.
�û��
ü�
�
�ÿM=���û�øÖû���û?/
ö�
���üfý[��
pø


























xux = xAuy + xBvx + xλBux|y=0 + xκBwx|y=0 + f0u+ p,

vy = Cuy +Dvx + λDux|y=0 + κDwx|y=0 + q,

xwx = [r0u+ s0w + t]|y=0,

u(0, y) = 0, v(x, 0) = 0, w(0) = 0.
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uy, vx, ux|y=0, vy|x=0, wx|y=0
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t|x=u=w=0 =
∂t

∂u

∣

∣

∣

∣

x=u=w=0

=
∂t

∂w

∣

∣

∣

∣

x=u=w=0

= 0.

üX�
z�~�����t¶�Rupz���tf�Jo
���J�
An =

nA

n− f0

, Bn =
nB

n− f0

,

C∗

n = C +

(

λ+
κr0

n− s0

)

ADn
(

1 − Bλ− Bκr0
n− s0

)

n− f0

.
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δ0 = 0; ∆0 = 1; ∆∗

0 = 1;

δn+1 =

{

1 + An+1D
Bnδn

Bn+1∆n
, B 6= 0,

1, B = 0;
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∆n+1 =

{

1 − CBn+1δn+1, B 6= 0,
1, B = 0;
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∆∗

n+1 =

{

1 − C∗
n+2Bn+1δn+1, B 6= 0,

1, B = 0;
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f0 6= n, s0 6= n,

(

1 −Bλ−
Bκr0
n− s0

)

n− f0 6= 0, ∆∗

n 6= 0, ∆n 6= 0; n ∈ N ;
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lim
n→∞

δn = δ∞, |δ∞| < +∞, lim
n→∞

∆n = ∆∞ 6= 0, |∆∞| < +∞;
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x′ux′ = x′Auy′ + x′Bvx′ + x′λBux′|y′=0 + x′κBwx′ |y′=0 + f0u+ p′,

vy′ = Cuy′ +Dvx′ + λDux′|y′=0 + κDwx′|y′=0 + q′,

x′wx′ = [r0u+ s0w + t′]|y′=0,

u(0, y′) = 0, v(x′, 0) = 0, w(0) = 0,
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u, v
E �

z(x, y) =
∑

k,l∈N0

zk,lx
kyl

k!l!
, zk,l =

∂k+lz

∂xk∂yl

∣

∣

∣

∣

x=y=0

,

w(x) =
∑

n∈N0

wnx
n

n!
, wk =

dkw

dxk

∣

∣

∣

∣

∣

x=0

.
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qk,l =
∂k+lr

∂xk∂yl

∣

∣

∣

∣

x=y=u=v=w=0

, pk,l =
∂k+l+1r

∂xk+1∂yl

∣

∣

∣

∣

x=y=u=v=w=0

, tn =
∂n+1t|y=0

∂xn+1

∣

∣

∣

∣

x=u=v=w=0

,

zn = (zn,0; zn−1,1; . . . ; z0,n), rn = (rn,0; rn−1,1; . . . ; r0,n).O7
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0 ≤ m ≤ l + k = n − 1
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m ≥ l + k = n
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u0,l = vk,0 = w0 = 0; k, l ∈ N0,
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(n+ 1)wn+1 = r0un+1,0 + s0wn+1 + tn+1,

u0,n+1 = 0,

u1,n = Au0,n+1 +Bv1,n + f0u1,n + p1,n,

v0,n+1 = Cu0,n+1 +Dv1,n + q0,n,

. . .

(k + 1)uk+1,n−k =
= (k + 1)Auk,n−k+1 + (k + 1)Bvk+1,n−k + f0uk+1,n−k + pk+1,n−k,

vk,n+1−k = Cuk,n+1−k +Dvk+1,n−k + qk,n−k,
. . .

nun,1 = nAun−1,2 + nBvn,1 + f0un,1 + pn,1,

vn−1,2 = Cun−1,2 +Dvn,1 + qn−1,1,

(n+ 1)un+1,0 = (n+ 1)Aun,1 + (n+ 1)Bvn+1,0 + f0un+1,0+
+(n+ 1)λBun+1,0 + (n+ 1)κBwn+1 + pn+1,0,

vn,1 = Cun,1 +Dvn+1,0 + λDun+1,0 + κDwn+1 + qn,0,

vn+1,0 = 0,
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wn+1
�

wn+1 =
r0

n+ 1 − s0

un+1,0 +
tn+1

n + 1 − s0

.

^�û%�.U
ü�9Jû
üfý þ¶ÿ
(2k + 3) ��� �MU�û���

ü�
�

ü2þ�

þfý ü��!, ÷
ý�

÷ þ�
�ý ü{ù���

÷

uk+1,n−k
�

uk+1,n−k =
k + 1

k + 1 − f0

Auk,n+1−k +
k + 1

k + 1 − f0

Bvk+1,n−k+
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+
pk+1,n−k

k + 1 − f0

= Ak+1uk,n+1−k +Bk+1vk+1,n−k +
pk+1,n−k

k + 1 − f0

.
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(n + 3) � ü*
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wn+1
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ü
vn+1,0 = 0
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(n+ 1)un+1,0 = (n + 1)Aun,1 + f0un+1,0 + (n + 1)Bλun+1,0+

+Bκ(n + 1)

(

r0
n + 1 − s0

un+1,0 +
tn+1

n + 1 − s0

)

+ pn+1,0,
@R��Q�E

vn,1 = Cun,1 + λDun+1,0 + κD

(

r0
n+ 1 − s0

un+1,0 +
tn+1

n+ 1 − s0

)

+ qn,0.
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ü�
�
�ÿX@R��Q�E7
���ü�ü��0�L��ý ÷

un+1,0 =
A(n+ 1)

(n+ 1)
(

1 −Bλ− Bκr0
n+ 1 − s0

)

− f0

un,1+

+

Bκ(n + 1)tn+1

n + 1 − s0
+ pn,0

(n+ 1)
(

1 − Bλ− Bκr0
n + 1 − s0

)

− f0

= A∗

n+1un,1 + P ∗

n .

KAû���
�� ÷�� ö�û%�r÷��0��/
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ü�

÷®��ö�û���

ü�
�

ü

un+1,0 = A∗

n+1un,1 + P ∗

n ,
@R��µ�E

"Ùø'ü
A∗

n+1 =
A(n + 1)

(n+ 1)
(

1 − Bλ− Bκr0
n+ 1 − s0

)

− f0

,

P ∗

n =

Bκ(n + 1)tn+1

n + 1 − s0
+ pn,0

(n+ 1)
(

1 − Bλ− Bκr0
n + 1 − s0

)

− f0

.
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v1,n = Cu1,n +

(

λD +
κDr0

n+ 1 − s0

)

un+1,0 +
κDtn+1

n+ 1 − s0

+ qn,0 =

= Cu1,n +

(

λD +
κDr0

n+ 1 − s0

)

(A∗

n+1un,1 + P ∗

n) +
κDtn+1

n+ 1 − s0

+ qn,0 =

=

[

C +

(

λD +
κDr0

n+ 1 − s0

)

A∗

n+1

]

un,1 +

(

λD +
κDr0

n+ 1 − s0

)

P ∗

n +
κDtn+1

n + 1 − s0

+ qn,0.
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Tn =

tn+1

n + 1 − s0

, Pk,n−k =
pk+1,n−k

k + 1 − f0

, Qk,n−k = qk,n−k,

Q∗

n =

(

λD +
κDr0

n + 1 − s0

)

P ∗

n +
κDtn+1

n+ 1 − s0

+ qn,0,
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rn+1 =
r0

n+ 1 − s0

,

C∗

n+1 = C +

(

λD +
κDr0

n+ 1 − s0

)

A∗

n+1 =

= C +

(

λD +
κDr0

n+ 1 − s0

)

A(n+ 1)

(n+ 1)
(

1 −Bλ− Bκr0
n + 1 − s0

)

− f0

.
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wn+1 = rn+1un+1,0 + Tn,

v0,n+1 = Dv1,n +Q0,n,

v1,n = Dv2,n−1 + Cu1,n +Q1,n−1,

. . .

vk,n+1−k = Dvk+1,n−k + Cuk,n+1−k +Qk,n−k,

. . .

vn−1,2 = Dvn,1 + Cun−1,2 +Qn−1,1,

vn,1 = C∗
n+1un,1 +Q∗

n,

un+1,0 = A∗
n+1un,1 + P ∗

n ,

un,1 = Anun−1,2 +Bnvn,1 + Pn−1,1,

. . .

uk+1,n−k = Ak+1uk,n+1−k +Bk+1vk+1,n−k + Pk,n−k,

. . .

u2,n−1 = A2u1,n +B2v2,n−1 + P1,n−1,

u1,n = B1v1,n + P0,n.
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v0,n+1 = Dv1,n +Q0,n =
Dv1,n

∆0

+ ψ1,n,"Ùø'ü
∆0 = 1, ψ1,n =

Q0,n

∆0

;
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u1,n = B1v1,n + P0,n = B1δ1v1,n + χ1,n,

"Ùø'ü
δ1 = 1, χ1,n = P0,n;
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v1,n = Dv2,n−1 + Cu1,n +Q1,n−1 = Dv2,n−1 + C(B1δ1v1,n + χ1,n) +Q1,n−1.
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v1,n =
D

1 − CB1δ1
v2,n−1 +

Cχ1,n +Q1,n−1

1 − CB1δ1
=

D

∆1

v2,n−1 + ψ2,n−1,

"Ùø'ü
∆1 = 1 − CB1δ1, ψ2,n−1 =

Cχ1,n +Q1,n−1

∆1

.
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u2,n−1 = A2u1,n +B2v2,n−1 + P1,n−1 =

= A2(B1δ1v1,n + χ1,n) + P1,n−1 +B2v2,n−1 =

= A2B1δ1

(

D

∆1

v2,n−1 + ψ2,n−1

)

+ A2χ1,n + P1,n−1 +B2v2,n−1 =

= B2

(

1 +
B1

B2

A2D
δ1
∆1

)

v2,n−1 + A2(B1δ1ψ2,n−1 + χ1,n) + P1,n−1 =

= B2δ2v2,n−1 + χ2,n−1,"Ùø'ü

δ2 =

{

1 + B1

B2
A2D

δ1
∆1

, B 6= 0,

1, B = 0,

χ2,n−1 = A2(B1δ1ψ2,n−1 + χ1,n) + P1,n−1,
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vk,n−k+1 =
D

∆k

vk+1,n−k + ψk+1,n−k,

uk+1,n−k = Bk+1δk+1vk+1,n−k + χk+1,n−k, k = 0, . . . , n− 1,
"Ùø'ü

χk+1,n−k = Ak+1(Bkδkψk+1,n−k + χk,n−k+1) + Pk,n−k,

ψk+1,n−k =
Cχk,n+1−k +Qk,n−k

∆k

, ∆k = 1 − CBkδk,

δk+1 =

{

1 + Bk

Bk+1
Ak+1D

δk
∆k

, B 6= 0,

1, B = 0.
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vn,1 = ψ∗

n+1,"Ùø'ü
ψ∗

n+1 =
C∗

n+1χn,1 +Q∗
n

∆∗
n

, ∆∗

n = 1 − C∗

n+1Bnδn,

un+1,0 = χ∗

n+1,

χ∗

n+1 = A∗

n+1(Bnδnψ
∗

n+1 + χn,1) + P ∗

n .
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uk+1,n−k
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vk,n−k+1.
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vn+1,0 = 0,

vn,1 = ψ∗

n+1, un+1,0 = χ∗

n+1,

vn−1,2 =
D

∆n−1

vn,1 + ψn,1, un,1 = Bnδnvn,1 + χn,1,

. . .

v0,n+1 =
D

∆0

v1,n + ψ1,n, u1,n = B1δ1v1,n + χ1,n.
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���÷ þfý�
êö�ÿpø'÷��3@R����EI�rø'÷���

÷8/
ü�ö
ü�4�ý�
�÷
ýDU
ü��&�MU�U
ü�
�ý�
�,7=® S÷ ö��'��ù
ø�ù�ÿ

χk+1,n−k

�0ÿ���
�,0���
ü�ö
ü��
Ai, Bi, ∆i, ∆∗

n, δi, Pk,l, Qk,l

:�SSû��]�púJüT/
÷���û%��û�

÷��

ψ1,n =
Q0,n

∆0

, χ1,n = P0,n, ψ2,n−1 =
CP0,n +Q1,n−1

∆1

.

C7,0U�û¤úJü�
�
�ÿ]ø�ù�ÿ
ψ2,n−1, χ1,n

/
÷�ø'þfý¤û��¤ù�ÿ�<Xý þ¶ÿd�3 S÷�U��'��ùL�êø�ù�ÿ
χ2,n−1

�

χ2,n−1 = A2(B1δ1ψ2,n−1 + χ1,n) + P1,n−1 = A2

[

B1δ1(Cχ1,n +Q1,n)

∆1

+ χ1,n

]

+ P1,n−1 =

= A2

(

B1Cδ1
∆1

+ 1

)

P0,n +
B1A2δ1Q1,n−1

∆1

+ P1,n−1 =
A2

∆1

P0,n + P1,n−1 +
B1A2δ1Q1,n−1

∆1

.

j�÷���û%�.,0��û
üfý þ¶ÿ+�1��ý ÷�ø�ù�ÿ
χk+1,n−k

þ�/�U�û�� üËø�ù�
���û�þ{ù�üËø��M<V5Jû¤ÿ* S÷�U��'��ù'û �

χk+1,n−k =

{

k
∑

i=1

[(

k
∏

j=i

Aj+1

∆j

)

Pi−1,n+1−i

]

+ Pk,n−k

}

+

+

{

k
∑

i=1

[(

k
∏

j=i

Aj+1

∆j

)

BiδiQi,n−i

]}

, k = 1, . . . , n− 1.
@R��åNE
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÷�� ÷�ø1
�ý þ¶ÿ�
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pø��M����

ü�4W/
÷
k
:iO$ùL�M��û�4

k = 1
�púJü?U�û
þ�þ���÷
ý�U
ü�
+:�õ8� þfý��

ø'÷
k
����ù�<J��
�ý ü{ù���
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üfý þ¶ÿ+�!��ý ÷yý ÷�"ÙøÖûy÷�
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�û$


ø�ù�ÿ
k + 1.

C þrû���÷�� ø'ü{ù�ü

χk+2,n−k−1 = Ak+2(Bk+1δk+1ψk+2,n−k−1 + χk+1,n−k) + Pk+1,n−k−1 =

= Ak+2

[

Bk+1δk+1(Cχk+1,n−k +Qk+1,n−k−1)

∆k+1

+ χk+1,n−k

]

+ Pk+1,n−k−1 =

= Ak+2

(

Bk+1Cδk+1

∆k+1

+ 1

)

χk+1,n−k + Pk+1,n−k−1 +
Ak+2Bk+1δk+1Qk+1,n−k−1

∆k+1

=

=
Ak+2χk+1,n−k

∆k+1

+ Pk+1,n−k−1 +
Ak+2Bk+1δk+1Qk+1,n−k−1

∆k+1

.
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þfý�� ÷®/
ö
ü�÷�� ö�û%��� üfý þ¶ÿd��û��

χk+2,n−k−1 =
Ak+2

∆k+1

{

k
∑

i=1

[(

k
∏

j=i

Aj+1

∆j

)

Pi−1,n+1−i

]

+ Pk,n−k

}

+
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+
Ak+2

∆k+1

{

k
∑

i=1

[(

k
∏

j=i

Aj+1

∆j

)

BiδiQi,n−i

]}

+ Pk+1,n−k−1 +
Ak+2Bk+1δk+1Qk+1,n−k−1

∆k+1

=

=

{

k+1
∑

i=1

[(

k+1
∏

j=i

Aj+1

∆j

)

Pi−1,n+1−i

]

+ Pk+1,n−k−1

}

+

{

k+1
∑

i=1

[(

k+1
∏

j=i

Aj+1

∆j

)

BiδiQi,n−i

]}

,

��ý ÷`
 ý�U
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j�÷���û%��û¤ý ü{ù�� þfý�� ÷êý ÷�"�÷��L��ý ÷

χ∗

n+1 =

{

n
∑

i=1

[

A∗
n+1

∆∗
n

(

n−1
∏

j=i

Aj+1

∆j

)

Pi−1,n+1−i

]

+ P ∗

n

}

+

+

{

n−1
∑

i=1

[

A∗
n+1

∆∗
n

(

n−1
∏

j=i

Aj+1

∆j

)

BiδiQi,n−i

]

+
A∗

n+1

∆∗
n

BnδnQ
∗

n

}

,
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/
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÷�:
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vk,n−k+1

��,0U�û¤ú�û�<Xý þ¶ÿa�
ü�U
ü��
ψi,n−i

�

vn,1 = ψ∗

n+1,

vn−1,2 =
D

∆n−1

ψ∗

n+1 + ψn,1,

. . .

vk,n−k+1 =

n−1
∑

i=k+1

[(

i
∏

j=k+1

D

∆j−1

)

ψi+1,n−i

]

+ ψk+1,n−k +

(

n
∏

j=k+1

D

∆j−1

)

ψ∗

n+1,
@ � �	E

k = 0, 1, . . . , n.
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�ý	:
j2ù�ÿ`��û�øÖû���
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�ý�
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÷�
�ý þ¶ÿ:þ{ù�üËø��M<V56
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ö�û�<Xý þ¶ÿ*/
÷¤ù�÷�ú`
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þfý¤û�
�ý�,
M, ρ

ý¤û���

ü�����ý ÷���,½ D�M
�����
�ÿ

R(x, y, u, v, w) =
M [(x + y + u+ v + w)(uy + vx + wx) + 1]

[

1 −
(x+ y + u+ v + w)

ρ

]

÷��¤ù'û�øÖû|ù'ûJþ{ù�üËø��M<V56
��!
�þ�� ÷�4
þfý���û��!
 �

R � L1px, R � q,

R|y=0 � L2tx|y=0, R|y=0 � q|y=0 + L3px|y=0 + L4tx|y=0,
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þfý¤û�
�ý�,
L1, L2, L3, L4

÷�/
ö
üËø'ü{ù�ÿ�<Xý þ¶ÿd
&�2þ�÷ ÷
ý�

÷�9�ü�
�
�4

L1 = max
n∈N

{

1,
1

|n− f0|

}

, L2 = max
n∈N

{

1,
1

|n− s0|

}

,

L3 = max
n∈N

{

1,
1

|κ∗n|
,

∣

∣

∣

∣

(

λD +
κDr0

n+ 1 − s0

)

1

κ∗n

∣

∣

∣

∣

}

,

L4 = max
n∈N

{

1,

∣

∣

∣

∣

Bκn

(n− s0)κ∗n

∣

∣

∣

∣

,

∣

∣

∣

∣

Bκn

(n− s0)κ∗n

(

λD +
κDr0

n+ 1 − s0

)

+
κD

n− s0

∣

∣

∣

∣

}

,

"Ùø'ü
κ∗n =

(

1 −Bλ−
Bκr0
n− s0

)

n− f0.

	 ý ÷[� ÷��.��÷�ú`
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*� þ{ù�÷���
�

U � u, V � v, W � w

�Nþ�
�ùL�:û�
�û|ù�
�ý�
���

÷ þfý�
( D�M
�����
�4
p, q, t

:
K�÷�"ÙøÖûJþ�/
ö�û�� üËø�ù�
���,´

ü�ö�û�� ü�

þfý���û

Rk,l ≥ |Pk,l|, Rk,l ≥ |Qk,l|,

Rn,0 ≥ |Tn|, Rn,0 ≥ |P ∗

n |, Rn,0 ≥ |Q∗

n|,"Ùø'ü
Rk,l =

∂k+lR(x, y, U, V,W )

∂xk∂yl

∣

∣

∣

∣

x=y=U=V =W=0

.

â8�D� þ{ù�÷���
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þfý¤û�
�ý�,
M1, M2, q∗

ý¤û���

ü��1��ý ÷

M1 ≥ 1, M2 ≥ 1, 0 < q∗ < 1,


a/
ö�
a� þ�üF=
k, l ∈ N0

(

k+n
∏

i=n

|Ai+1|

|∆i|

)

≤M1q
k
∗ ,

|A∗
n+1|

|∆∗
n|

≤M1,

(

n+k
∏

i=n

|D|

|∆i|

)

≤ M1q
k
∗ ,

|rn+1| < M1,
1

|∆k|
≤M2,

1

|∆∗

k|
≤M2, |Bnδn| ≤M2,

|C|

|∆n|
≤ M2, |Ak| ≤M2,

|C∗
n+1|

|∆∗
n|

≤ M2, |A∗

k| ≤M2.

S9÷�

þfý¤û�
�ý�,
Uk,l, Vk,l

þfý ö
÷�ÿ�ý þ¶ÿ;/
÷�
�
�úJü�þ{ù�üËø��M<V56
��$ S÷ ö��'��ù'û��0�.
T
�
pø��M����

ü�4;/
÷
n = k+l� þfý¤û�
�û��¤ù�
���û
üfý þ¶ÿ+����ý ÷

|Uk,l| ≥ |uk,l|, |Vk,l| ≥ |vk,l|
�

Vk,0 = U0,l = 0, V0,1 = U1,0 = W1 = R0,0.

â8�_/
÷ þfý ö
÷ ü�
�
�ÿ* D�M
�����
�

R
þ{ù�üËø�� üfý	����ý ÷

|V0,1| ≥ |v0,1|, |U1,0| ≥ |u1,0|.

õ8� þfý��
Uk,l ≥ |uk,l|, Vk,l ≥ |vk,l|, Wm ≥ |wm|; k + l = m, m = 1, . . . , n;

Vn,1 = Ψn+1,0, Vn−1,2 = M1(q∗Ψn+1,0 + Ψn,1);
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Vk,n+1−k = M1

n
∑

i=k

(qi−k
∗ Ψi+1,n−i), k = n− 1, . . . , 0;

Uk+1,n−k = M2Vk+1,n−k +Xk+1,n−k, k = 0, . . . , n+ 1;

Wn+1 = M1Un+1,0 +Rn,0,

"Ùø'ü
X1,n = R0,n,

Xk+1,n−k = M1

k
∑

i=1

(qk−i+1

∗ Ri−1,n−i+1) +Rk,n−k +M1M2

k
∑

i=1

(qk−i+1

∗ Ri,n−i), k = 1, . . . , n;

Ψk+1,n−k = M2(Xk,n−k+1 +Rk,n−k), k = 1, . . . , n.

â8�J/
÷ þfý ö
÷ ü�
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�ÿ] D�M
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R
�f�p÷�

þfý¤û�
�ý

M1,M2, q∗

`/
ö
üËø1/
÷¤ù�÷�úJü�
�
�ÿ]
�
pø��M����
�
 þ{ù�üËø�� üfý	�

��ý ÷
Vk,l ≥| vk,l |

�
Uk,l ≥| uk,l |

�
k + l = n, Wn ≥| wn |

�
þ{ù�üËø'÷���û¤ý ü{ù���

÷��

U(x, y) =
∑

k,l∈N0

Uk,lx
kyl

k!l!
� u(x, y), V (x, y) =

∑

k,l∈N0

Vk,lx
kyl

k!l!
� v(x, y),

W (x) =
∑

n∈N0

Wnx
n

n!
� w(x).
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R∗ =
M

[

1 −
(τ + 2Z∗ +W ∗)

ρ

] [(τ + 2Z∗ +W ∗)(2Z∗

τ +W ∗

τ ) + 1]


a�p÷�

þfý¤û�
�ý�,
Z∗

n

þfý ö
÷�ÿ�ý þ¶ÿd/
÷3 S÷ ö��'��ù'û��

W ∗

0 = Z∗

0 = 0;

Z∗

1 = V1,0 = U0,1 = R∗

0 > U0,1 = V0,1 = 0, W ∗

1 = M1Z
∗

1 +R∗

0 > W1,

Z∗

n+1 = M6R
∗

n,W
∗

n+1 = M1Z
∗

n+1 +R∗

n, n = 1, 2, . . . ,

"Ùø'ü

R∗

n =
dnR∗

dτn

∣

∣

∣

∣

τ=W ∗=Z∗=0

, n = 0, 1, 2, . . . ,

M6 = M2M5 +M3, M5 = M1M4

1

1 − q∗
,

M4 = M2(M3 + 1), M3 = 1 +M1

1 +M2

1 − q∗
.

K�÷�"ÙøÖû
Z∗

n ≥ max
k+l=n

{Uk,l;Vk,l}, W
∗
n ≥ |Wn|

:
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�ý ÷��0ö�ÿpø'÷�� ∑

n∈N0

Z∗
nτ

n/n!,
∑

n∈N0

W ∗
nτ

n/n!
/
÷]
&�fù�÷�úJü�
�

÷�4(/
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÷ �

�
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























Z∗
τ = M6M

2

41 −
(τ + 2Z∗ +W ∗)

ρ

3

5

[(τ + 2Z∗ +W ∗)(2Z∗
τ +W ∗

τ ) + 1], Z∗(0) = 0,

W ∗
τ =

(1 +M1M6)M
2

41 −
(τ + 2Z∗ +W ∗)

ρ

3

5

[(τ + 2Z∗ +W ∗)(2Z∗
τ +W ∗

τ ) + 1], W ∗(0) = 0.
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W ∗ = M7Z

∗
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M7 = (1+M1M6)/M6
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N∗

τ =
MM7M6

[

1 −
(τ + 3N∗)

ρ

] [(τ + 3N∗)3N∗

τ + 1], N∗(0) = 0.
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N∗

τ = G1(τ, N
∗), N∗(0) = 0,

@ � PfE
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G1 =
M8

1 −

[

(τ + 3N∗)
ρ + 3M8(τ + 3N∗)

] , M8 = MM6M7,
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δn > 1, ∆n > 1.
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n− s0

)

> −B
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λ +
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1 − s0

)

> 0,
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n

(

1 −Bλ−
Bκr0
n− s0

)

− f0 > 0, C∗

n > 0.
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∆± = 1 + AD − BC ±
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(1 + AD − BC)2 − 4AD .
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(1 + AD −BC)2 − 4AD > (1 + AD)2 − 4AD = (1 − AD)2 > 0.
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xux = xAuy + xBvx + xBλux|y=0 + xBκwx|y=0 + fu+ xε1zx + xp,

vy = Cuy +Dvx +Dλux|y=0 +Dκwx|y=0 + ε2zx + q,

xwx = [r0u+ s0w +X]|y=0
,

zy = Y,

w(0) = 0, u(0, y) = 0, v(x, 0) = 0, z(x, 0) = 0
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x, y, u, v, z, w
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X|x=y=u=w=0 =
∂X

∂u

∣

∣

∣

∣

x=y=u=w=0

=
∂X

∂w

∣

∣

∣

∣

x=y=u=w=0

= 0.
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f0 = f(O)
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


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xux = x(1 −M2
0 )uy − xvx − xλ(ux)|y=0 − xκ(wx)|y=0 −

νD
(D0 + w)

u−

−xK2zx + xY1,

vy = M2
0uy + vx + λ(ux)|y=0 + κ(wx)|y=0 +K2zx + Y2,

zy = Y3,

xwx = [αu− (ε+ 1)w + Y4]|y=0
,
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w(0) = 0, u(0, y) = 0, v(x, 0) = 0, z(x, 0) = 0,
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Yi, i = 1, 2, 3
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