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1
Q n R" cu= (W53 L dY) QoRY .Du=
{Dw'},i=1,2, ,N;0=1,2, ,nf(x,u,Du)
(A1) A= 2> 0, (x,u,p) @xR'xR"™,
Alo |- as f (x,u,p)< Alp [+ a, Vp R™, a> Q
(A2) V(x,u) QxR'f(x,u,p) p 13
= {8} R"Y[E[<fp,0cup)&E [for(x,up) <L, YL
™ f—(X-.-U-.-p-)- N
(AS) p R 1l 1+ |p |2 QX R p ]
h(t),
f (x,u,p)- f(y,v,p) | (1+ |p PInCfx- y [P+ u- v[)
(x,u) (y,v) xR .h(0)=0
11 u HY(QRY), VP HIQR'), Fu< (1+w R))F (u+ PQ),
u F W-
12 F(u Q) :IQf (x,u,Du)dx , f(x,u,p) Qx R"x
R™ | X : x  Qf (x,u,p) (u, p)
13 F(u; Q) W - , Q C Q,
Fluy Q) W- , Q- Q) =20
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11 u HYQRY) IQA?(DU)-Da%x:o, VP HIQR") ,
AiDu)
M) [s ™ |p| AlEf< Ap: () 8&s AlEf. VE R,
u H2(QRY). U= U= Ow),k= 1,2 ,nmi= 1,2, ,N
it A U) DL DSYX = 0, VP Ho(QRY),

: AgfPs SaeAlys 88, VE RY, k=1 ,d=1 kz1 ,&=20
12 u QA?J{[)’(X,U).Dan'Dﬁ(PdX: OVP® HI(QRY) AP (x,
u) c(Qx R") AgPs A¥(x,u)a&< AlEP, VE R™, Mo> 0,
Mo, N, A A AY &, Ro, xo QR < min(Ro,dist(xo, X)),
I ludx < m$§ I lu- Ugr[dx<s & Va (0,1),u  xo
BR(XO) BR(xo)
Holder , 0< P< R < Ry,

_ 2 < _2 n+ 2 _ 2
J’Bp(xo) lu- o [Pdx < cR) _ lu- e [Pdx,

Uxo.R :IBR%)UdX u  Br(xo)
13 Fo(v,Br) :IBwa (Xo, Uxyr,D V) dX 1= v HiE
R)v=u &= } W - v owe=u- v
IBR<XO) pw [dx < %,[Fo(u;BR) - Fo(v;Br) ], Y> Q

14 u HYQR"Y)
F(u Q) :IQf (x,u,Du)dx, (x,u,Du) Qx R"x R™
W - . Al , %>2 r [2,%l,u Hi(QR"),BreCCQ |,

J‘ (1+ pul)™dx < CJ' 1+ puPax,
BR/Z(XO) Br

C R
2 W -
21 Xxo QBr=Br(x0) CC Q, \% Hl(BR,RN) J={v
Hl(BR,RN) |V: u BR }
Fo(v;Br) :J’BR(XO)f (X0, Uxyr, D V) dX (2 1)
A 1,A 2, : M o, &M o)> 0,
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I 1+ puP)dxsms J’ Pu- ©Ou)er[dx < 6, (2 2
Bg (xq) B (xq)

, 0< &< 1,0< P< R

- ) 2 < _2 n+ 2 _ ) P
Ispw pv- ©v)rfdxs (k) J'BR(XO) Pv- OV)r [fdx, 2 3
Ri< R, DV L« ®Br,(xo0)).
\ Eular

IB ( )f p(iX(XO,UXO,R,DV)DO(%X =0, VP H é(BR,RN).
R X0

11,v H*?@BrR"),
J’B oy Ot oipl (X0, Urgr, D V) *DsDw') *DFtIx = 0,VP H:Bk, R™).
R %o

12, k0> 01 r1)> O( LO!X’ZNnyP )!
I v [fdx < ko I Pv- ©V)sr[dx < 15, (2 4
BR(xO) BR(XO)
Dv  Xo Holder , (2 3) . , (2 2 (2 4).
22 u

F(u; Q) :IQf (x,u,Du)dx, (x,u,Du) Qx R"x R™ (2 5)

w- L f A1,Az2As h(t)< Ct’, 0< o< 1,W (R)< CR?, 0< u< 1,

2 2) T
®(x0, R) € mT°D(xo,R) + MR T "H “(xo,R), (2 6)
m,M , k ;0,0 (0,1),

D(xo0,R) :IB ( )|Du- O u) = [dx,
R %o

1
H (xo,R) = 1+ |@U)sr |+ @ (x0,R),
O u)xyr :IBR%) D u [dx.

Fo(v;Brr) :I f (Xo, Uxyr2,DV)dX Vv J={v H'B&R") |

Br/a(xg)

Brez U= V} : 21, 0< 6< 1,0< P< R/2
_ « 2 < _2 n+ 2, _ § 2 '
IBp(Xo) |Dv Ov) va|dx < C(R) oyt |Dv Dv) 0,R/z|dx
Ri1< R/2, Dv L«(@Br), W= u- v,

J’BM Pu- ©Ou)x, [dx < 2,[%%) Pv- ©V)x, [fdx + 2180%) Pw - ©Ow)s,, [dx

< C('Fg)n+2 ) Pu- ©u)re[dx + CIB pw [dx.

Br/2 (o r/2%o)
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B(xo, ) < C (L) 7D(xo,R/2) + lfTLf oy ow Fax 27

, W - :[1+w(%)]- F (v;Bra)- F(u;Brr)= 0,
2 2 . . R . :
I Pw [Pdx £ “{Fo(u;Br2)- Fo(v;Brz)+ [1+w (5)]- F(v;Breo)- F(u;Br2))}
Brs (o) r 2
<C h(|x- xo["+ Ju- ugre ) (1+ Ipul)dx
Br/a(xg)
+C h(|x- xo["+ |v- vior2 ) (1+ Pv[)dx
Br/2(Xo)

+ CR? (1+ Ppu)dx= 11+ 12+ 13
Br/2(xo)

o_r__:L

1 4,Holder . h(t) < ct’, 5>

2
1< CI (1+ pul)dx- [J' h" 2(|x- xo |+ |u- ucyr2 |2)dx]1_ "
Bg (xg) Bg /5 (xg)
J 2
< CI (1+ D u[?)dx- [J’ h™ 2([x- xo [+ |v- uxgre |2)dx]1_ '
Br/2 (o)
h (1) )

I bw |2dx <c[rR’
Br/2(xg)

+ 2(1- 2

r) n+ 2u 2 2'-%
+R™*]- [IB(X)(1+ P ul?)dx]
RO

2
<c "*251[1+I Pu- Ower [fdx+ |OWer [T
BR(xo)
we 25, 40 T) .
<cR"H " 7 xo,R), (&= min(1- %,u)).
@7 , k=4(1- "rL),
B(xo, A< C (2" Du- O fax+ CR™ (D) H “(xo,R)
Br2(0) R
< ¢ (2)"0(xo,R) + CR251(‘I'§)' "H “(xo,R).
m,M , (2 6)
23 u HY(QR") (25) W - , Ai- Az h(t)< Ct,
w R)<CR* gu (0,1), DC Q, u Holder

L QCE X, |Q =0
Zi= {xo Ql%][03|(DU)xo.D|:+ ©},

= {x0o Q|lm p Pu- ©u)es[dx> 0}
P_,O+ Bp(xo)

xo Q,BrCQ, u  Bre(xo) (2 2), 21, 22, o<
T<‘;‘ (26 . Ve 0 0< &< § o & ‘§< x< SmT. < 1
H R<Ro(H2)<1 H (XO,R)S_:LH 5 D(xo,R)< &€ Jz‘e% , &,Ro
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k- 20,

e (22 , (2 6) - ®(xo, R) < T ®(xo0,R)+M 1H R2, M1=M T ",
2=min(& € &).

b H (o TRIS H (o R)+ 77 & (xo, TR).

p .
®(x0, TR) < TP D(x0,R) + M 1T "(? R) 2 ng FOr 2D
-1

o " 25,
&, Ro S Lhmar R =< 6 p, ®(xo, 7" 'R) <
1- 127 2 T T

2672 Y
p (O,R], p TR< P< T R,

_C C : C 20- 15,
D(xo, p) < (TkR)r:I-Bp(Xo) Pu- O u)s & [dxs ,’,QCID(Xo,’l'D 'R)< TDTP ,

P A= ZEm. @l ASA (7)™ (0< P2 R). (21
Du C*"%@r(xo)).
, xo QBr(x0)CCQ, u Br(xo) (2 2); VR: (O,R),3dRz2 (0,
R1), u B, (xo0) (22),Du  xo Holder . Qo
CQu Holder : QuCE X
Du L ebesgue 2 22, Du Q L ebesgue
o & |=a

3 Du Holder

31 23 ,Du C*(Q), 0= min(0o; p).
xo QBr=Br(x0)CQu Br (2 2, 23 , Du
Br Holder ,Du L« @Br).
v J={v H'G=R")| B ,u=v}

Fi(v;Br) :J-B A¥D WD pidx,
R

A= f il (X0, Uxgr, D U)xgr), v Euler
J'BRA?,-“Dﬁv"Daqux: 00 V® HiBxR").
c'® o< & byl epsclDu
I, ey p (O,R], J’Bple_ (DV)xO,ﬂlde < C(_RR)MJ'BR |Dv— D V) xyr |2dx.
W= u- v, 13 u W- ,

I |Du- © u)xo,p|2dx < C(‘Q)MJ- |Du— D u) xyr |2dx + CI |Dw |2dx, (3 1)
B,y R B Bg

— 243 —
© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



J.B |DW |2dXS C{Fl(UjBR) - Fi(viBr) + 2F (viBRr) - 2F (UjBR)} + W (R)F (viBr)
&= D u)xyr,
f(x,u,Du)="f (x,u, &+ fpi(x,u,?¥ DOw'- &)
+ Sl u & 1O 9] Ow- &) O~ &),
f(x,v,DV)=f (x,v, O+ foi(x,u,d D' &)
+ Stulou & uDv- 9] D' 8 O &)
t, 2 (0,1),
J'B Pw [fdx < C(l1+ l2+ Is+ 1) + CR™™

|1=J’B {ADuDs'- ATOw' O pu'- &)1
+ Abw O &)- ATOw- & O~ 8]
+ FI.PLP}g (xo, Uxq.R, 8- J’Pixpjﬁ (x,u, & t:Du- E)]
. Duu'- 8O- &)rdx= I+ I+ 11

[2],p195, Ao, z(t,9)
1 z(ts) ;
2 t,Z(t9) s
3 z(,0)=0
4 (x,u,p) X R'xR™, |ul|+ |ples™m,

[ ol (kU p) - Folph(y,voa) [ ZM, [x- y[+ fu- v+ (- )?

L+ I=[ alba'gax+ [ ATEOW - )ax,

s z ,CRZ‘SZ)IB Pu- ©u)nr [dx

lo= - IBR ATDwDpv'- ATD o' O pv'- &) 1dx
o, ADW O 8- ATON- 8O- 2)ldx
-IBR AT~ foph(x, v, 5 2Ov- D10~ 8) Op'- &) dx
<- IBRA??DW‘dex- IBRA??E&(Dﬁvi- &) dx+ k
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k:IB If oiply (X0, Uxgr, &)= ol (x,v, & OV- & |- Pv- O V)xer [Pdx,
R

C"@r),v C"@r), yo= Br,
lu- v[= Ju)- ulyo)+ viyo)- v(x) [ 2|u(x)- ulyo) |2+ 2lv(x)- viyo) |’< 16R ™%,
Pu- Ou)xr < R™ |u- ugr [P< R™, Ppu- Dv[’< 16R™

ks CZM ,CRZ(SZ)J-B Du- ©u)r [fdx + Coz M ,cz‘sz)IB pw [fdx.
R R

i+ l2< CZM ,CRZ‘SZ)J'B Pu- ©u)ur [fdx + Coz M ,CRzéZ)J’B pw [dx.
R R

A As [5]

|fp(x,u,p)- fp(y,v,p)|s C[|x- y|2+ |u- Vlz]o/z. (1+ |p|).

l3= 4-3 [fo, (x,v, 8 D' 5) - fol(x,v, 5 D' 5) ]dx
R
+ a’B [fo, (v, B foilx,u, 8] Oau- B)dx
R
ey
< CJ- (|x- xo [+ |v= vipr [) * Pw |dx+ RI (Pu- ©u)sr [fdx
Br Bp
+CR" "™ G[J'B lu- v[dx1°(C Poincare pu- Dvl< CR” )
R
A
< CJ'B ([x- xo |+ |v- vigr )2 Pw |dx+ R25-2]'B (Pu- ©u)sr [dx
R R

n+ 20

+CR .

la= CJ-B h(lu- v 1+ |©u)xer [dx< C.IB lu- v [Pdx  (Ju- v|g CcR)
R R
n+ 20

< CR
R : cz M ,CR*?)< ‘;'1‘, o= min(a; 1),
J’B Pw [Pdx< cz ,(:RZ‘SZ)IB Du- (©u)syr [fdx+ CH (M ,(:RZ‘SZ)J'B Pw [*dx
R R R
+ CJ-B (|x- xo [+ |v- vior |2)-g Pw |dx+ CRZ(SZJ‘B (Ppu- ©u)sr [Pdx
R R
n+ 20

+CR™ "+ CR™ < C[Z (M ,CR™?)+ RZ‘SZ"]IB Du- O u)sgr [dx
R

+ _iIITIBR |DW |2dX+ CJ.BR (|X' Xo |2+ |\/- Vg R |2) ‘de+ CR™ 2
_I.B |V - VXO,R |20dx < CRiBR |DV |20'dx < CRn+ 20(,
R

IBR Pw [fdx<m (xO,R)J'B Pu- (©u)syr [dx+ CR™*,
R
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M (xo,R)= CR*®+ CH M ,CR**) ~0( R-0 ).
k1 ,

IB Du- ©u)xe|dx< C[(‘s)n+2+M (xO,R)]J’B Pu- ©u)xr [dx+ CR™™
4 R
[4] 6= e(c, o, R M (xo,R)< & ,
J' Pu- ©u)er[fdx< com™
Bplxg)

23 , Du C”*().
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On the C"*-Regular ity of thew M inima of
the Regular Function
Fei N ing
(Dept of Appl , Dalian U niversity of Technology, Dalian 116024)

Abstract
This paper discusses the C**regularity of the local W -minima of the regular function:

F(u,Q :I Qf (x,u,Du)dx , and obtains the exponent estimate of the xon the Holder conti-

nuity of the localw minimau
Keywords W -minima, regularity, regular function
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