N.BNJ}Dx<0 $N Hs@~7A9‘ $N H>6u4V>e $G$N$" $kI>2A 5HED !! Bs � 2001 G/ 2 7n 24 F| 1 In tro duction N <!85 Euclid 6u4V R N >e$NNN0h $r N. $l $kHs05=L@-G4@-N. $O , ;~9o t $H $N 3FE@ x $G$NB.EY%Y%/ %H%k u ( x; t ) = ( u 1 ( x; t ) ; u 2 ( x; t ) ; � � � ; u N ( x; t )) $H 05NO p ( x; t ) $K $h$C $FFCD’IU $1 $i $l $k . B.EY %Y%/ %H%k$H 05NO $NAH f u ( x; t ) ; p ( x; t ) g $O <! $N Na vier-Stok es J}Dx <0 $K ;YG[ $5 $l $k . (N � S) 8 > > > > > < > > > > > : @ u @ t � � u + u � r u + r p = 0 ; t > 0 ; x 2 ; div u = 0 ; t > 0 ; x 2 ; u (0 ; x ) = u 0 ( x ) ; t = 0 ; x 2 ; u ( t; x ) = 0 ; t > 0 ; x 2 @ : $3$3 $G u � r u $NBh i @.J, $O N X j =1 u j ( x ) @ @ x j u i ( x ) $G$"$j � u $O N <!85 Laplacian $r0UL# $7 � u i ( x ) = N X j =1 @ 2 @ x 2 j u i ( x ) $G$" $k . r p = @ p @ x 1 ; @ p @ x 2 ; � � � ; @ p @ x N ! $G$" $j div u = N X j =1 @ @ x j u j ( x ) $G$" $k . Bh 1 HVL\$NJ}Dx<0 $O 1? F0NLJ]B8B’ $r I=$o $7 Bh 2 HVL\$NJ}Dx<0 $O Hs05 =L@->r7o $r I= $o $7 $F$$ $k . =i4|CM $, >.$5$$$J $I , 8B Dj$5 $l $? >u67$N 2< $G$N 2r @OE* $J 8&5f $K$O B?$/$N7k2L $, $"$j , 6u 4V <! 85$, 2 <! 85 $N >l 9g$N Ld Bj$O ;~ 4V Bg 0h E* 2D G= @- $, F@$i$l $F $$ $k . $7 $+$7 $J$, $i 3 <! 85 Navier-Stok es J} Dx <0$N 2r$N Bg 0hE* E,@Z @-$O L$ 2r7h$G , $3 $N Ld Bj $K$O B? $/$N Cm L\ $, =8$^$C $F$$$k . 1 $3$N L$2r7hLdBj $r9M $( $k>e $G , 2r $N@5B’@- $K 4X$9$k@h8+I> 2A $r F@$k $3 $H $, =EMW $G $"$k $, , N.BNJ}Dx<08GM- $NHs@~7A9‘ u � r u $K $h$C $F , $3 $& $7 $? I>2A $rF@$k $3$H $O Hs>o $K Fq $7 $$ . $3 $3$G $O , $3 $& $7 $? Hs @~ 7A9‘$X $N $h$j NI$$ @5 B’@- ( 2D@Q J, @- ) $N >r 7o$r F@$k$3$H $r 9M$( � 6e=#Bg3XBg3X1!?tM}3X8&5fI\?tM}3X@l96=$;N2]Dx 1 !p 100 K|$N7|>^6b $,$+$+ $C$F$$$k 1

$k . u $r Navier-Stok es J}Dx<0$N2r $H$9 $k $H u $O %(%M%k %. !<J}Dx<0 k u ( t ) k 2 L 2 ( ) + 2 Z t 0 kr u ( � ) k 2 L 2 ( ) d� � k u 0 k 2 L 2 ( ) a:e: t $r$_$? $9 . $3$l $h$j L 1 (0 ; 1 : L 2 ) \ L 2 (0 ; 1 : _ H 1 ) $N 85 $G$" $k;~4VBg0hE*$J <e2r$NB8:_ $, >ZL@$5 $l $k . $9$k $H , Hs@~7A9‘ $O H� older ITEy<0 k u � r v k L 1 ( ) � C N k u k L 2 ( ) kr v k L 2 ( ) : $K$h$j L 1 ( ) $K F~$k $3$H $,$o$+ $k . $3$3$G$O , LdBj $rH>6u4V R N + >e $K 8B$j , Navier-Stok es J}Dx<0 (N � S) 8 > > > > > < > > > > > : @ u @ t � � u + u � r u + r p = 0 ; t > 0 ; x 2 R N + ; div u = 0 ; t > 0 ; x 2 R N + ; u (0 ; x ) = u 0 ( x ) ; t = 0 ; x 2 R N + ; u ( t; x ) = 0 ; t > 0 ; x 2 @ R N + : $K $*$1 $kHs @~7A9‘ u � r u $K BP$9 $k , $h $j NI$$I> 2A $r <B2r @O$NJ} K! $K $h$j F@$k$3$H$r ;n $7 $_$k . F@ $i $l$? 7k2L $N35N, $r@bL@$9$k $?$a $K , A46u4V $HH>6u4V>e $G$N %O!< %G %# !<6u4V H 1 ( R N ) , H 1 ( R N + ) $r Dj 5A $9 $k . f 2 H 1 ( R N ) $G $" $k$H$O Z R N ’ ( x ) dx = 1 $J $k ’ 2 S $K BP $7 , k f k H 1 ( R N ) � sup t> 0 j ( ’ t � f )( x ) j L 1 ( R N ) < 1 $G $" $k L 1 ( R N ) $N 85$G$" $j , f 2 H 1 ( R N + ) $G $"$k$H$O f 2 L 1 lo c ( R N + ) $+ $D , k f k H 1 ( R N + ) � inf f = ~ f j R N + k ~ f k H 1 ( R N ) < 1 $N$H $- . F@ $i$l $? 7k2L $N35N, $O <! $N $H$*$j $G$"$k . u 2 L 2 ( R N + ) $+ $D div u = 0 ; v 2 H 1 0 ( R N + ) � C 1 0 ( R N + ) H 1 $H 2>Dj$9$k $H u � r v $O %O!< %G %# !<6u4V H 1 ( R N + ) $K F~$j , <!$NITEy<0 $, @.$jN)$D . k u � r v k H 1 ( R N + ) � C N k u k L 2 ( R N + ) kr v k L 2 ( R N + ) : (1) H 1 ( R N + ) $O L log L( R N + ) y $K ?? $K 4^$^ $l , L log L( R N + ) $O L 1 ( R N + ) $K ?? $K 4^$^ $l $k . $9$J $o $A H 1 ( R N + ) $O L 1 ( R N + ) $K?? $K4^ $^ $l $k $+ $i , L 1 ( R N + ) 6u4V $G$N I> 2A $h $j (1) $O$h$j NI $$Hs @~ 7A9‘ $NI> 2A $rF@ $? $3 $H $K$J$k . $5 $i $K , C 1 0 %Y %/ %H%k$N divergence free %Y %/ %H%k$X$N<M 1F :n MQAG P $O , 1 < p < 1 $N$H$- P : L p ( R N + ) � ! L p ( R N + ) $K $*$$ $F$O M-3& $J:nMQAG $K 3HD% $G $-$k $, , P : L 1 ( R N + ) � ! L 1 ( R N + ) $G M-3& $H $O $G$- $J $$ . $H$3$m $, , P : H 1 ( R N + ) � ! H 1 ( R N + ) M-3& $H $J$k $N $G , Navier-Stok es J}Dx <0 $r@QJ,J} Dx <0 $K JQ49 $7 , 2r $N L 1 I>2A $rF@$k:] $K , Hs @~7A9‘$NA0 $K 4^$^ $l $k:nMQAG P $r =hM}$9$k >e $G , $3$3$G F@ $i $l $? H 1 ( R N + ) >e$NHs@~7AI> 2A $O =EMW $G$" $k . y f 2 L log L( R N + ) $G $" $k$H $O Z R N + j f ( x ) j log( e + j f ( x ) j ) dx < 1 $N$H$- 2

A46u4V R N $K $*$$$F$ON‘;w$N7k2L k u � r v k H 1 ( R N ) � C N k u k L 2 ( R N ) kr v k L 2 ( R N ) ; (2) $, Coifman-Lions-Mey er-Semmes[1] $K $h$j F@ $i $l $F$$$? . 2f !9 $N7k 2L $O , $=$N H>6u4V>e$X $N3HD% $G$"$k $, , R N >e $G$N>e$NI>2A $r Coifman-Lions-Mey er-Semmes $K $h$kJ}K! $H $O0[ $J $j , >eH> 6u 4V R N + >e $X $ND4 OB 3H D% $KBP $9 $k Carleson B,EY $K$h $k M- 3& @- $rMQ $$ $?J} K! $r4p AC $K $7 $F >ZL@ $9$k . $3$3$G � $, Carleson measure $G $"$k$H $O , R N +1 + >e $N Borel measure � $, , $" $k @5$N ?t � $H R N +1 + >e$N 9b$5 r $N cylinder J ( z ; r ) � B ( z ; r ) � (0 ; r ] $K BP $7 $F � ( J ( z ; r )) � � j B ( z ; r ) j ; 8 r > 0 ; 8 z 2 R N $r$_$? $9 $H$- $r$$$& . Carleson measure $r MQ $$ $?>ZL@J}K! $O Chanillo[2] $K $h$C $F<(:6$5 $l$F$$$? . $3$3$G$OFC $K , Carleson measure $K $h $kD4OB3HD% $K BP$9$k L p M-3&@- $H F e�erman $N DjM}$rMQ$$ $F 5a $a$kITEy<0 (2) $, D>@\F@ $i $l $k$3 $H$r<($9 . $3 $l$O Coifman-Lions-Mey er-Semmes $N7k2L $N?7 $7 $$>ZL@ $rF@ $?$3 $H $K $J $j , H>6u 4V $X3HD% $9 $k $3 $H $K$h $j , (1) $NITEy <0 $,F@ $i $l$k . 6aG/ Giga-Matsui-Shimizu[3] , Shimizu[4] $i $N H>6u 4V>e $G$N @~ 7A$NI>2A $, CN $i $l $F $$ $k$?$a , $3$3$G F@ $i$l $? ITEy <0 $r MQ$$$F Navier-Stok es J}Dx<0$N2r$N t ! 1 $G $N 5sF0$N2r@O $r 9T $& $3 $H $, 4|BT $G$- $k . ;29MJ88% [1] R.R.Coifman, P .L.Lions, Y.Mey er, S.Semmes, Comp ensate d c omp actness and Har dy sp ac es , J. Math. Pures Appl. 72 (1993), 247-286. [2] S.Chanillo, Sob olev ine qualities involving diver genc e , Comm.P .D.E., 16 (1991), 1969- 1994. [3] Y.Giga, S.Matsui, Y.Shimizu, On estimates in Har dy sp ac es for the Stokes ow in a half sp ac e , Math. Z. 231 (1999), 383-396. [4] Y.Shimizu, L 1 -Estimate of First-Or der Sp ac e Derivatives of Stokes Flow in a Half Sp ac e , F unk ciala j Ekv acio j, 42 (1999), 291-309. 3