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1 jd�>5O Chaplygin j/AU;G C/6
 Euler Z',�z�I�FyKF�}Z',&














(ρu)x + (ρv)y = 0,

(ρu2 + p)x + (ρuv)y = 0,

(ρuv)x + (ρv2 + p)y = 0,

(1.1)g�� ρ y (u, v) ℄����FXMyM/A$M� p :
m�&*Z': p = g(s) − f(s)
ρ

(�4>M [1–2]), �C/G6� s :  �:Z�i��y p = − 1
ρ

.
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A�}P\�
∂xF (U) + ∂yG(U) = 0, U = (ρ, u, v)T , (1.2)g� F (U) = (ρu, ρu2 + p, ρuv)T , G(U) = (ρv, ρuv, ρv2 + p)T .�V: {(x, y) ∈ R

2 : x ≥ 0, 0 ≤ y ≤ ax}, g� a = tan θ, θ ∈ (0, π
2 ) ��VYAo��t,�BW5OAv�: Ω = {(x, y) ∈ R

2 : x > 0, y > ax}. �VA�Y: W = {(x, y) ∈ R
2 :

x ≥ 0, y = ax}.�Gj/��V�YT+�l1�
v = au. (1.3)��P I = {(x, y) ∈ R

2 : x = 0, y > 0} 
�j/A&*:
U = U∞, � I 
, (1.4)g� U∞ = (ρ∞, u∞, 0)T :  �,sFd℄E (�4>M [4]), Z', (1.1) A(�6�:
U = U0 = (1, 1, 0)T , (1.5)n
m�S{ AmG:

p0 = − 1

M2
0

, (1.6)

p1 = −1

ρ

1

M2
0

, (1.7)g�M0 :<MAS{ �z M0 = q
c
h)�q :j/A$M4U�c :u$�T+ c =

√

∂p
∂ρ

.

2 C?TIEKI=Z8h 2.1[5] % U ∈ L∞(Ω):Z' (1.2)(1.3)(1.5)A�℄�%��rP��n φ ∈ C1
0 (R2),&B

∫

Ω

(F (U)∂xφ+G(U)∂yφ)dxdy =

∫ ∞

0

(aF (U |w) −G(U |w))φ(x, ax)dx −
∫ ∞

0

F (U0)φ(0, y)dy.

(2.1)Z' (1.2)(1.3)(1.5) As%j&Hjg Riemann �- (�4>M [6–8]), I>�BW�Ay(Q#ZWj�,�>[A%<%` Riemann �-��� Riemann �-A\�%:
U(x, y) = V (x

y
), L η = x

y
, n%1|℄
  A\�
V (η) =















V0 = (1, 1, 0)T , 0 ≤ η <
1

σ
,

V1,
1

σ
< η ≤ 1

a
.��O η = 1

σ
*� V1 y σ T+�IA Rankine-Hugoniot 1�















σ(ρ1u1 − ρ0u0) = ρ1v1 − ρ0v0,

σ(ρ1u
2
1 + p1 − ρ0u

2
0 − p0) = ρ1u1v1 − ρ0u0v0,

σ(ρ1u1v1 − ρ0u0v0) = ρ1v
2
1 + p1 − ρ0v

2
0 − p0,

(2.2)



1272  b D ? b � Vol.41A�� (1.6) y (1.7) 7�� (2.2), ?=�~ Chaplygin j/AD?F:
ρ1 =

√

M2
0 − 1 + tan θ

√

M2
0 − 1 + (1 −M2

0 ) tan θ
, (2.3)

p1 = − 1

M2
0

√

M2
0 − 1 + (1 −M2

0 ) tan θ
√

M2
0 − 1 + tan θ

, (2.4)

v1 = −
√

M2
0 − 1(u1 − 1), (2.5)

σ =
1

√

M2
0 − 1

. (2.6):
��O��V�Y"z�,�T+ σ = 1√
M2

0
−1

= tan θ, %? M0 =
√

1+tan2 θ
tan θ

=
√

1+a2

a
,% √

1+a2

a
:<M Mach  AJ'���: M∗

0 .z� (2.3) ��: M0 →M∗
0 ��&B

lim
M0→M∗

0

ρ1 = lim
M0→M∗

0

√

M2
0 − 1 + tan θ

√

M2
0 − 1 + (1 −M2

0 ) tan θ
= ∞, (2.7)z,6��:<M Mach  M0 u� M∗

0 ��XMu�Cr�,��`y�℄�%<7��'m�I>F 3 #BWw� Radon �M%AGp���℄�%)℄H7p��F 4 #BW�RHE+R<M Mach  M0 u��!ÆNp:�
M0 → M∗−

0 (w? 4.1); M0 → ∞ (w? 4.2); M0 → 1+ (w? 4.3).:Z�~>+R�BWKh)�Iw?�iN 2.1 Z' (1.2)(1.3)(1.5) 0�v
�A℄
n�%A1�:<M Mach  M0 T+ 1 < M0 <
√

1+a2

a
, n�~A Mach  M1 > 1, :"u$M�m �Z' (1.2)(1.3)(1.5) 0��℄�%�	��O*QxA Rankine-Hugoniot 1�&B�zXMA\_^$z�2� (2.3) 6��<M Mach  M0 AX9: 1 < M0 < M∗

0 .�~A Mach  �
M1 =

q1

c1
=

√

u2
1 + v2

1
√

∂P1

∂ρ1

=
√

u2
1 + (M2

0 − 1)(u1 − 1)2ρ1M0, (2.8)�� (1.7) y (2.3) 7�� (2.8), ?
M1 =

M0

√
1 + a2

1 −
√

M2
0 − 1a

.t:<M Mach  M0 AX9: 1 < M0 <
√

1+a2

a
, 'm 1

M0
−

√

1 − 1
M2

0

a ∈ (0, 1), ��
M1 =

M0

√
1 + a2

1 −
√

M2
0 − 1a

=

√
1 + a2

1
M0

−
√

1 − 1
M2

0

a
>

√

1 + a2 ≥ 1,?)�~A Mach  M1 > 1, :"u$M�
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0 ��P��~ Chaplygin j/D?F�BW|IYA$r
lim

M0→M
∗−

0

u1 =
1

1 + a2
, (2.9)

lim
M0→M

∗−

0

v1 =
a

1 + a2
, (2.10)

lim
M0→M

∗−

0

p1 = 0, (2.11)

lim
M0→M

∗−

0

(1 − a

√

M2
0 − 1)ρ1 = a2 + 1, (2.12)

lim
M0→M∗−

0

ρ1(σ − a) = a3 + a, (2.13)

lim
M0→M

∗−

0

p1

ρ1
= 0. (2.14)m t: M0 →M∗−

0 ��ÆNs'U|h^���'mi0>M [5] �A$R�6?�
(2.9) y (2.10).P�2� (2.3)(2.4), �!yÆN M0 →M∗−

0 , 6?� (2.11)(2.14).$z� (2.3) y (2.6), ?
lim

M0→M
∗−

0

(1 − a

√

M2
0 − 1)ρ1 = lim

M0→M
∗−

0

(1 − a× 1
a
)(

√

M2
0 − 1 + a)

√

M2
0 − 1 + (1 −M2

0 )a
= 0,

lim
M0→M

∗−

0

ρ1(σ − a) = lim
M0→M

∗−

0

(
1

√

M2
0 − 1

− a) ×
√

M2
0 − 1 + tan θ

√

M2
0 − 1 + (1 −M2

0 ) tan θ
= a3 + a.w? 2.2 ?��s 2.1 2sw? 2.2, 6�<M Mach  u� M∗−

0 ��
�XQu�VYAXQ a, XM�u�Cr�)
�[� Chaplyginj/}M�-AZ' (1.2)(1.3)(1.5)0�℄
  V (η) \�%A1�:<M Mach  M0 AX9: 1 < M0 < M∗
0 , : Mach  M0 4�C� M∗

0 ��`�-�0�℄
  A�℄�%��n: M0 u� M∗
0 ���~AXMu�Cr��(�,��F���VY
\&��LT�z,�BW5O� Radon �M%A9�I<d.`�-%A0�^��n�\
��℄�%i� Radon �M%��
gnp
� Radon �M%��℄�%Ajg7p��n{�6m%2Ay�℄�%CW7�A�-�

3 Radon 4;IEg0 M0 7KI
L B : Euclid eY R
2 
A Borel σ 7 �5O (R2, B) 
A Radon �M��-

〈m,φ〉 =

∫

R2

φ(x, y)m(dxdy), (3.1)g�bPmG: Radon �M m y�fw φ ∈ C0(R
2), µ ≪ ν �� µ m� ν 3PDa (�4>M [9–10]).



1274  b D ? b � Vol.41A8h 3.1[5] L L : Lipschitz wP�g� Z': {

x = x(t),

y = y(t),
t ∈ [0, T ), ωL(t) ∈

L1
loc(0, T ). � L ⊂ R2 
6|z" wL A Dirac �M [11] zI�C�h)

〈ωLδL, φ〉 =

∫ T

0

ωL(t)φ(x(t), y(t))
√

x′2(t) + y′2(t)dt, ∀φ ∈ C0(R
2). (3.2)8h 3.2[5] PlG Mach  M0, 0 < M0 ≤ ∞, L ̺,m0,m1,m2, n0, n1, n2, ℘ : Ω 
A

Radon �M� ωp ∈ L1
loc(R

+
⋃{0}), n ωp ≥ 0, % (̺, u, v, ωp) :Z' (1.2)(1.3)(1.5) A Radon�M%��rT+

i) ̺ :\_ Radon �M��? ℘ ≪ ̺, (m0, n0) ≪ ̺, (m1, n1) ≪ (m0, n0), (m2, n2) ≪
(m1, n1), nQxA Radon-Nikodym < ̺-a.e. npIT+

u =
m0(dxdy)

̺(dxdx)
=

m1(dxdy)
̺(dxdx)

m0(dxdy)
̺(dxdx)

=

n1(dxdy)
̺(dxdx)

n0(dxdy)
̺(dxdx)

, (3.3)

v =
n0(dxdy)

̺(dxdy)
=

m2(dxdy)
̺(dxdy)

m0(dxdy)
̺(dxdy)

=

n2(dxdy)
̺(dxdy)

n0(dxdy)
̺(dxdy)

, (3.4)

ii) ∀φ ∈ C1
0 (R2), &B

〈m0, ∂xφ〉 + 〈n0, ∂yφ〉 +

∫ ∞

0

(ρ0u0)φ(0, y)dy = 0, (3.5)

〈m1, ∂xφ〉 + 〈n1, ∂yφ〉 + 〈℘, ∂xφ〉 + 〈ωpn1δw, φ〉 +

∫ ∞

0

(ρ0u
2
0 + p0)φ(0, y)dy = 0, (3.6)

〈m2, ∂xφ〉 + 〈n2, ∂yφ〉 + 〈℘, ∂yφ〉 + 〈ωpn2δw, φ〉 +

∫ ∞

0

(ρ0u0v0)φ(0, y)dy = 0. (3.7)s 3.1 −→n = (n1, n2) = (−a,1)√
1+a2

:�VA9=_WSF�iN 3.1 Gp 3.2 � Radon �M%�Gp 2.1 ��℄�%A7p�m z�℄�%AGp (2.1) ���\?
∫

Ω

(F (U)∂xφ+G(U)∂yφ)dxdy +

∫ ∞

0

F (U0)φ(0, y)dy

−
∫ ∞

0

(aF (U |w) −G(U |w))φ(x, ax)dx = 0,$z	MG? [12], � (2.1) 6bY:
〈F (U), ∂xφ〉 + 〈G(U), ∂yφ〉 +

∫ ∞

0

F (U0)φ(0, y)dy = 0,
�Gp 3.2 � Radon �M%AGpj��z,6���℄�%i� Radon �M%��Gp 3.2 � Radon �M%�Gp 2.1 ��℄�%A7p�zw? 2.1 ��Z' (1.2)(1.3)(1.5) 0�v
�A℄
n�%A1�:<MMach M0T+ 1 < M0 <
√

1+a2

a
. :<M Mach  4�C� √

1+a2

a
���`y�℄�%���,�5O

Radon �M%�
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0 ��Z' (1.2)(1.3)(1.5)A Radon �M%A0�^�iN 3.2 <MMach M0 T+M0 ≥M∗

0 =
√

1+a2

a
��Z' (1.2)(1.3)(1.5)0� Radon�M%�m g�\Z' (1.2)(1.3)(1.5)0� Radon �M%��`�g Radon�M%s%)<�8&�\�� IΩ :v� Ω 
A,Æw �� IΩ(x, y) =

{

1, (x, y) ∈ Ω

0, g) . L
m0 = ρ0u0IΩL

2 + w0
m(x)δw = IΩL

2 + w0
m(x)δw , (3.8)

n0 = ρ0v0IΩL
2 + w0

n(x)δw = w0
n(x)δw , (3.9)

℘ = − 1

M2
0

IΩL
2, (3.10)

m1 = IΩL
2 + w1

m(x)δw , (3.11)

n1 = w1
n(x)δw , (3.12)

m2 = w2
m(x)δw , (3.13)

n2 = w2
n(x)δw , (3.14)g�� w0

m(x), w1
m(x), w2

m(x), w0
n(x), w1

n(x), w2
n(x) :8Gw ��� (3.8)(3.9) 7�� (3.5), ?

−
√

1 + a2w0
m(0)φ(0, 0) + a

∫ ∞

0

φ(x, ax)dx +
√

1 + a2

∫ ∞

0

(−aw0
m(x) + w0

n(x))∂yφ(x, ax)dx

−
√

1 + a2

∫ ∞

0

d

dx
w0

m(x)φ(x, ax)dx = 0. (3.15)z φ A�n^�?






















w0
n(x) = aw0

m(x),

a =
√

1 + a2
d

dx
w0

m(x),

w0
m(0) = 0.%?















w0
m(x) =

a√
1 + a2

x,

w0
n(x) =

a2

√
1 + a2

x.

(3.16)>#E��� (3.10)(3.11)(3.12) 7�� (3.6), ?






















w1
n(x) = aw1

m(x),

a(1 − 1

M2
0

) +
√

1 + a2wpn1 =
√

1 + a2
d

dx
w1

m(x),

w1
m(0) = 0.

(3.17)



1276  b D ? b � Vol.41A�� (3.10)(3.13)(3.14) 7�� (3.7), ?






















w2
m(0) = 0,

1

M2
0

+
√

1 + a2[wpn2 −
d

dx
w2

m(x)] = 0,

w2
n(x) = aw2

m(x),

(3.18)Ay�V
A�l1� (1.3), $z� (3.17)(3.18), ?=










































































w1
m(x) =

ax

(1 + a2)
√

1 + a2
,

w2
m(x) =

a2x

(1 + a2)
√

1 + a2
,

wp(x) =
a2

1 + a2
− 1

M2
0

,

w1
n(x) =

a2x

(1 + a2)
√

1 + a2
,

w2
n(x) =

a3x

(1 + a2)
√

1 + a2
.

(3.19)

)
�[� Chaplygin j/}M�-AZ' (1.2)(1.3)(1.5) A Radon �M%AXM�M:
̺ = IΩL

2 + a
√

1 + a2xδw, (3.20)$M:
u = IΩ +

1

1 + a2
Iw, (3.21)

v =
a

1 + a2
Iw. (3.22)��Z' (1.2)(1.3)(1.5) A Radon �M%A0�^?��

4 FMD`7VP�F 3#��BW+RH[� Chaplyginj/}M�-Z'A Radon�M%�j
Mach M0 A6%^��#�RHE+R<MMach  M0 u��!ÆN&*p:�M0 → M∗−
0

(w? 4.1), M0 → ∞ (w? 4.2), M0 → 1+ (w? 4.3).iN 4.1 <M Mach  M0 →M∗−
0 ��Z' (1.2)(1.3)(1.5) 2s�℄�%AGpyÆN?=A$r�j�ZW?=A Radon �M%$rQ4� Radon �M%��E=XM�v

Dirac �MAhr�M%�g� Dirac �MA�$��V�Y�m zF 2 #6��P�n�fw φ ∈ C0(R
2), z� η = x

y
, |

∫ 1
a

0

ρvφ(η)dη =

∫ 1
σ

0

ρ0v0φ(η)dη +

∫ 1
a

1
σ

ρ1v1φ(η)dη

=

∫ 1
σ

0

φ(η)dη + ρ1v1

∫ 1
a

1
σ

φ(η)dη. (4.1)
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M0→M

∗−

0

σ = a, 'm
lim

M0→M
∗−

0

∫ 1
σ

0

φ(η)dη =

∫ 1
a

0

φ(η)dη, (4.2)

lim
M0→M

∗−

0

ρ1v1

∫ 1
a

1
σ

φ(η)dη = lim
M0→M

∗−

0

ρ1v1(
1

a
− 1

σ
)

1
1
a
− 1

σ

∫ 1
a

1
σ

φ(η)dη

=
(a3 + a) a

1+a2

a2
φ(

1

a
) = φ(

1

a
). (4.3)L ψ(x, y) ∈ C0(R

2), T+ φ(η, y) = ψ(ηy, y), 	
lim

M0→M
∗−

0

∫ ∞

0

∫ 1
a

0

ρvψ(x, y)dxdy =

∫ ∞

0

lim
M0→M

∗−

0

∫ 1
a

0

ρvφ(η, y)dηdy

=

∫ ∞

0

∫ 1
a

0

φ(η, y)ydηdy +

∫ ∞

0

φ(
1

a
, y)ydy

=

∫

Ω

ρ0v0ψ(x, y)dxdy +

∫ ∞

0

a2xψ(x, ax)dx

=

∫

Ω

ρ0v0ψ(x, y)dxdy +

∫ ∞

0

w0
n(x)

√

1 + a2ψ(x, ax)dx,?=
w0

n(x) =
a2x√
1 + a2

, (4.4)4?�6?
w1

n(x) =
a2x

(1 + a2)
√

1 + a2
, (4.5)

w2
n(x) =

a3x

(1 + a2)
√

1 + a2
, (4.6)
�F 3 #�s?A� (3.16) y (3.19) j��g.�z
mAmG (1.6)–(1.7), �

p(x, y) =















p0 = − 1

M2
0 ,

0 ≤ x

y
<

1

σ
,

p1,
1

σ
<
x

y
≤ 1

a
.

(4.7): M0 →M∗−
0 ��| p0 → − a2

a2+1 , p1 → 0, p→ − a2

a2+1 , �
��M�EnpI&B���?=
lim

M0→M
∗−

0

ρ0v0 = 0,

lim
M0→M

∗−

0

ρ0u0v0 = 0,

lim
M0→M

∗−

0

ρ0v
2
0 + p0 = − a2

a2 + 1
.
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0 yÆN�?

(n0(M0), n
1(M0), n

2(M0)) → (n0, n1, n2). (4.8)4?�6?
(m0(M0),m

1(M0),m
2(M0)) → (m0,m1,m2). (4.9)L



























































m0 = ρ1u1L
2, n0 = ρ1v1L

2,

m1 = ρ1u
2
1L

2, n1 = ρ1u1v1L
2,

m2 = ρ1u1v1L
2, n2 = ρ1v

2
1L

2,

℘ = p1L
2,

wpn1 =
−a√
1 + a2

p1,

wpn2 =
1√

1 + a2
p1.	� (2.1) 6mbY:

〈m0, ∂xφ〉 + 〈n0, ∂yφ〉 +

∫ ∞

0

φ(0, y)dy = 0, (4.10)

〈m1, ∂xφ〉 + 〈n1, ∂yφ〉 + 〈℘, ∂xφ〉 −
∫ ∞

0

a√
a2 + 1

p1φ(x, ax)
√

1 + a2dx

+

∫ ∞

0

(1 + p0)φ(0, y)dy = 0, (4.11)

〈m2, ∂xφ〉 + 〈n2, ∂yφ〉 + 〈℘, ∂xφ〉 +

∫ ∞

0

1√
a2 + 1

p1φ(x, ax)
√

1 + a2dx = 0. (4.12)z� 〈℘, φ〉 =
∫

Ω
pφdxdy, 'm 〈℘, φ〉 → − a2

a2+1

∫

Ω
φdxdy = 0, ?=

−
∫ ∞

0

a√
a2 + 1

p1φ(x, ax)
√

1 + a2dx→ 〈wpn1δw, φ〉, (4.13)

∫ ∞

0

1√
a2 + 1

p1φ(x, ax)
√

1 + a2dx→ 〈wpn2δw, φ〉. (4.14)i0� (4.8)–(4.9), : M0 →M∗−
0 ��� (3.5)–(3.7) &B�s 4.1 zF 1#6��VYAXQ a = tan θ, θ ∈ (0, π

2 )��VYAo��: θ = 0��
a = 0, ,� √

1+a2

a
= ∞, `p\q$:I>w? 4.2; : θ = π

2 �� a = ∞, ,� √
1+a2

a
= 1,`p\q$:I>w? 4.3.iN 4.2 <M Mach  M0 → ∞ ��?=ÆNM















































̺ = IΩL
2 + a

√

1 + a2xδw,

u = IΩ +
1

1 + a2
Iw,

v =
a

1 + a2
Iw,

p =
a2

1 + a2
.
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0 ���0��℄�%npI\� V (η) A℄
  %�,�5O Radon�M%�
�F 3 #�Gp 3.2 j� Radon �M%�,s�&�?=�I$r











































































































w0
m(x) =

a√
1 + a2

x,

w0
n(x) =

a2

√
1 + a2

x,

w1
m(x) =

ax

(1 + a2)
√

1 + a2
,

w1
n(x) =

a2x

(1 + a2)
√

1 + a2
,

w2
m(x) =

a2x

(1 + a2)
√

1 + a2
,

w2
n(x) =

a3x

(1 + a2)
√

1 + a2
,

wp(x) =
a2

1 + a2
− 1

M2
0

.

(4.15)

: M0 → ∞ ��|
wp(x) →

a2

1 + a2
,



































w0
n(x) → a2

√
1 + a2

x,

w1
n(x) → a2

(1 + a2)
√

1 + a2
x,

w2
n(x) → a3

(1 + a2)
√

1 + a2
x.

(4.16)



































w0
m(x) → a√

1 + a2
x,

w1
m(x) → a

(1 + a2)
√

1 + a2
x,

w2
m(x) → a2

(1 + a2)
√

1 + a2
x.

(4.17)`$r�>M [5] �RZj/A$rj��s 4.2 2sw? 4.2, 6�<M Mach  M0 u�Cr���Gp 3.2 Radon �M%npI?=ÆNM�$r�>M [5] �RZj/$rQ4�iN 4.3 <M Mach  M0 → 1+ ��
�XQu�Cr�,�
�ÆN=�+��<M�?=XMu�CrA-�j/�m :<M Mach  M0 u� 1+ ��BW|�IA$r
lim

M0→1+
u1 = 0, (4.18)

lim
M0→1+

v1 = 0, (4.19)

lim
M0→1+

p1 = 0, (4.20)
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lim
M0→1+

√

M2
0 − 1ρ1 = a, (4.21)

lim
M0→1+

p1

ρ1
= 0, (4.22)

lim
M0→1+

1

σ
= 0. (4.23)z� (2.5) ?

lim
M0→1+

v1 = lim
M0→1+

−
√

M2
0 − 1(u1 − 1) = 0,~z�l1� (1.3) �� v y u :4"F�'m� (4.18)(4.19) &B�P�2� (2.4), �!yÆN M0 → 1+, 6?� (4.20).

lim
M0→1+

√

M2
0 − 1ρ1 = lim

M0→1+

√

M2
0 − 1 ×

√

M2
0 − 1 + a

√

M2
0 − 1(1 −

√

M2
0 − 1a)

= a,z� (2.3)–(2.4) �
lim

M0→1+

p1

ρ1
= lim

M0→1+

−(a
√

M2
0 − 1 − 1)2(M2

0 − 1)

M2
0 (

√

M2
0 − 1 + a)2

= 0,z� (2.6) �
lim

M0→1+

1

σ
= lim

M0→1+

v1

1 − u1
= lim

M0→1+

√

M2
0 − 1 = 0,,�
�XQu�Cr�
�ÆN=�+��<M�z� (4.1) �

∫ 1
a

0

ρvφ(η)dη =

∫ 1
σ

0

φ(η)dη + ρ1v1

∫ 1
a

1
σ

φ(η)dη, (4.24)T lim
M0→1+

1
σ

= 0, 'm?=
lim

M0→1+

∫ 1
a

0

ρvφ(η)dη = lim
M0→1+

ρ1v1

∫ 1
a

0

φ(η)dη.z� (2.3) y (2.5) ?
lim

M0→1+
ρ1v1 = lim

M0→1+

√

M2
0 − 1 + a

√

M2
0 − 1(1 −

√

M2
0 − 1a)

[−
√

M2
0 − 1(u1 − 1)] = a,'m

lim
M0→1+

∫ 1
a

0

ρ1v1φ(η)dη = a

∫ 1
a

0

φ(η)dη.)T
lim

M0→1+

∫ ∞

0

∫ 1
a

0

ρ1v1ψ(x, y)dxdy =

∫ ∞

0

∫ 1
a

0

ρ1v1φ(η, y)dηdy
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= a

∫ ∞

0

∫ 1
a

0

yφ(ηy, y)dηdy

= a

∫ ∞

0

∫ 1
a

0

a2xψ(a2x2η, ax)dηdx

=

∫ ∞

0

∫ 1
a

0

w0
n(x)

√

1 + a2ψ(a2x2η, ax)dηdx,?=
w0

n(x) =
a3x√
1 + a2

,~t:
lim

M0→1+
ρ1u1v1 = 0, lim

M0→1+
ρ1v

2
1 + p1 = 0,4?��
�s'� ρ1v1 �: ρ1u1v1, ρ1v

2
1 + p1, ?=

w1
n(x) = w2

n(x) = 0.z� (2.3) �
lim

M0→1+
ρ1 = lim

M0→1+

√

M2
0 − 1 + tan θ

√

M2
0 − 1 + (1 −M2

0 ) tan θ
= ∞,,�XMu�Cr�~t:

lim
M0→1+

ρ1u1 = lim
M0→1+

ρ1
v1

a
= 1, lim

M0→1+
ρ1u

2
1 + p1 = 0,4
�s'>#�6?

w0
m(x) =

a2x√
1 + a2

, w1
m(x) = w2

m(x) = 0.'m�:<M Mach  M0 → 1+ ��?=XMu�CrA-�j/�s 4.3 2sw? 4.3, 6�<M Mach  M0 u� 1+ ��
�XQu�Cr�
�ÆN=�+��<M��~ Chaplygin j/-��
5 rfHAi0lYA+R�6m*$?=�IG?�8N 5.1 :<M Mach M0 > 1��[� Chaplyginj/}M�-Z' (1.2)(1.3)(1.5)0� Radon �M%�,�E<M Mach  M0 X9: 1 < M0 < M∗

0 ��,� σ < a = tan θ, Z' (1.2)(1.3)(1.5) 0�Gp 2.1 �℄�%npI�O%�n�~A Mach  }4� 1, :"u$M�)j��:
M0 → 1+ ��?=XMu�CrA-�j/�<M Mach  M0 ≥M∗

0 ��Z' (1.2)(1.3)(1.5) 0� Radon �M%�n: M0 → M∗−
0��2sGp 2.1 �℄�%yÆN?=A$r�j�ZW?=A Radon �M%$rQ4�

Radon �M%��E=XM�v Dirac �MAhr�M%�g� Dirac �MA�$��V�Y�)j��: M0 → ∞ ��?=ÆNM��>M [5] �RZj/$rQ4�
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The Two-Dimensional Steady Chaplygin Gas Flows Passing a

Straight Wedge

Jia Jia
(School of Mathematical Sciences, East China Normal University, Shanghai 200241)

Abstract: The purpose of this paper is to investigate the two-dimensional steady supersonic

chaplygin gas flows passing a straight wedge. By the definition of Radon measure solution, the

accurate expressions are obtained for all cases where the Mach number is greater than 1. It

is quite different from the polytropic gas, for the chaplygin gas flows passing problems, there

exists a Mach number M∗
0 , when the Mach number of incoming flows is greater than or equal

to M∗
0 , the quality will be concentrated on the surface of the straight wedge. At this time,

there are not piecewise smooth solutions in the Lebesgue sense. The limit analysis is used to

prove that the limit obtained by Lebesgue integral is consistent with the solution obtained in

the sence of Radon measure solution.

Key words: Chaplygin gas; Radon measure solution; Riemann problem; Hypersonic limit.
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