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Prandtl U(t,x)=x"Ui(t,x),
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we( )
Prandtl
: Prandtl
1
Prandtl :
w+ ux+ vy = Uy + U + UU:
(1)
uw+ vy = 0
D= {0< t< T,0< x< L, 0< y< oo
u( 0, x, y)— w(x,y),u(t,0,y) =10
v(t,x, 0) = vo(t,x),u(t,x,0) = 0 (2)
hmu(t x,y) = U= x"Ui(t,x)
m 2L U(tx)> OUU+ U 20,v0(t,x) <
ovY.
Crocco
T= = = LT = L
t’i x7rl U?w( ’grp U (3)
(1)~ (2
wi+ Wwe+ Awn+ Bw — w’wm= 0, Qr
(4)
_ _uoy
w(0,§ T = wo(§ 1) = U0, x)’ w(T&E1) =0
(5)
Ur
wwn— vow+ (Us+ F) =0 0=0 (6)
= {(TEMNI0< T< T,0< & L,0< T<
1/,
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A= (1= T)Ue+ (1= 1) %‘,B: e+ &

U
(7)

(4) ~ (6)
sgnbs = I;hB(T)dT (8)
B> 0 he(s) = %(1- %)h he(s) €

C(R), he(s) 20; | she(s) | <
= sgns, lﬁm(}shﬁ(s) = 0

X=(T&M, dX = d&IMT, &r = (0,L) X
(0,1) % (0, T), %= (0,L) x(0,1), %= (0,L) x
(0,T), @= (0,1) x (0,T).

1, | sgnes | <1; lim sgnes

1 w (4) ~ (6) ., w €
BV(Q) NL” (%) :
(i)wn € Lz( Qr) C
C'(1-1) <w <C(1-1, V(TEM € o
(9)
(ii) PECH X)), P20,V=w'
LIB(V— E){ %+ (MUP)e+ (AP)n)dX +
.QBsgnB(V— k)VHX -
.Q VZV%sgn/B(V— k) P+
.QTGﬁ(V,k) @ndX 20 (10)

Is(s) = J:)sgnﬁTdT,

vV
GV, k) = [ks_zsgnﬁ(s— k)ds.
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3 : Prandtl o 437 o
sgnes = J‘;hﬁ(T)dT,B> 0; we
(4) ~ (6)
he(s) = &(1- 5h). wet Wwet Awnt Bw— W(w)wn -
(i) eV (w)wE = 0, & (12)
2 u(t, x,y),v(t,x,y) w(()’gn): ww(g rvﬁw(Tv()’rD = wle(nl.: 1'])’
(1)~ (2 w(t,x,y) vt %, y) w(TL )= we(TN,w(TE1) = € (13)
: YWw)wn— vo Pw)+ (Us+ %) =0 0O=0
(iyu € L™(D) N BV(D),u, € L7(D) N (14)
BV(D),ur € L*(D);
((1)1; (D) Cs 0 A, B (7), woe, wie, wae
CUx, 1)(1- W) <w(txy) < {W* o
woelne1= wieln1= weln1= €
CU(x 1- u(t. x.y) .
(= 8)( Ut x) ); Col(1+ &= 1) Swe,wie, w2e SCo(1+ €~ T)
(i)  T= ,&= x, M= %,w('f,gﬂ) = ME N (15)
il
w(T &N (4)~ (6) 1 ; W) = ul}l w; ) (16)
(ivo(t,x,y) D 28 w0
[ o o Lo (uus v e W(s) € C'(R),0 < We(s) <1,U> 0
” 12) ~ (14 we €
vu, ®dtdxdy = 0, V9E€ Co( D). — \ ([8]) (14
wr, we € L( Or) (1 con Necon)™.
’ ' ’ we 2 CE
x,y) €D, w, ur,v, vy ELZ(D) u, v (1). /C ’ e
1 U(T wo(S N), vo( T .
(39, wo(& 1, w018 (16) M= ( (12) (14
U1(’|7,€)> 0. U+ Ule >0’ vo(T,@ <0; wi+ Wwe+ Awn+ Bw - w’wm— 8 wm= 0,
Co Cr (17)
CG'(1-1) Swo(§M, wi(TN < Co(l- 1) wwn— vow + ( U+ %T) =0, N=0 (18)
(11) we
o [2] ’
(4) ~2(6) - 14(16)6 BV(Qr) NL7( Q)™ 1 (17) (18) (13)  we
3 Ut x), vo(t, ), un(x, v ) wi(t, y) Giflr e 1) Swe SC(1+ & 1.
TR AL L R 2 Ve= we,

Ui(t,x) > 0, UU«+ Ui 20,v0(t, x) <O0;
C—I(l_ uo(x,y)) <uoy(x,y) <

U0, x) U(o, x)
(1~ ul?(g, %)
| ui(t,y) uy(ty) w(t, y)
¢(1- U(t,O)) < U(t,0) SC(1- U(t,()))’

(1)~ (2 2

2 1
(4) ~ (6)

(4) ~ (6) : we

L (S+ €)7°(1+ e NV )R+
gve')ijdx <,

C>0 ¢ ,0< a< 1, B> - 1.
2 Holder
1 we (17) (18) (13)
€ cC>0
L | wa | dTEN <C.
T
3 (17) (18) (13) we

_[(| wel+l wel )d&dnl =, <C,
C £
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1~ 3 )
(17) (18) (13) (€0 (4)~ (6)
M 1. 4 wi, w2 (4)~ (6) .
3 Prandtl
L | Vi Vol { &+ (MWWP)e+ (AP)n+ BPAX +
T
e L I vil= va' | emdX 20,
x) "
= w (t,x, T)dl 19 -
Y -L ( i (19) Vi= wi',Va= w3', V€ C( ).
C'(1-1) <w SC(1- M), U 20, 2, 2
u Ut x),y oo, (1)~ (2)
w= Ultx)w 1,
wlfzozwoz%,wlnzlzo, :
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The Existence and Uniquence of the Globle Solution to Prandtl Equation

XU Xinrying, ZHAO Jun ning"
(School of Mathmatical Science, Xiamen U niversity, X iamen 361005, China)

Abstract: The Prandtl system for a nomr stationary Prandtl equation is considered in this paper. It is assumed that U(t, x, y)=

x™U;(t, x) inthe nonstationary case, wherem 21 and 0Sx L. The aim of this article is to prove the existence and uniquence of the
globle solution to this equation. But it is a singular equation in the condition of this article. Firstly the Prandtl equation is changed to
another equation of w by Crocceo transformation. Then the equation is regularized and some estimates of w¢(the solution of the regu-

larlized equation) and the partial of w ¢ are gotten. The limit of we can be proved to be the solution of the equation of w. Lastly the ex-

istence and uniquence of the globle solution to Prandtl equation is proved.
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