LH1V7O $N %@ %$ %J %_%/%9 $K $* $1 $k No w ak-Ma y %b %G %k $N 0BDj@- $K $D$$$F ;XF36541 ;T@n <~0l 3X@RHV9f 973706 >eED 9@ 1 $O$8 $a$K HIV( %R %H LH1VITA4%& %$ %k %9 ) $K 46@w $7 $F$+$i%( %$ %:$rH/>I$9$k$^$G $K$O , DL >o , ?tG/ $+$i 10 ?tG/$N;~4V $,$"$k$, , $3 $NG/?t$O$^$A$^$A$G$"$k . $J$<46@w$+$i%( %$ %:$N H/>I$^$G$K$O IaDLD9$$4|4V$,$" $k$N$+ , $^$?$J$<$3$N 4|4V $O45 <T$K$h$C$F$^$A $^$A$J$N$+ , Now ak, May $i$O \ 9386B?MM @- $7 $- $$CM M}O@ "[1] $H 8F $P$l $k2>@b $rH/I= $7 , ?t3XE*%b %G%k$K$b$H$E$/2r@O$r9T$$ , %7 %_%e %l !<%7%g %s$K$h$k<B>Z $r;n$_$F$$$k . K\8&5f $G$O$3$N Now ak, May $i$N%b %G%k $r%& %$ %k%9$N0BDj@- $K >GE@$rEv$F$F2r@O$9$k . 2 No w ak{Ma y %b %G %k$K$D$$$F No w ak, May $i$O%& %$ %k%9JQ0[ <o $N?t n $K BP $7$F n AH$NHyJ, J}Dx <0 $rBP1~ $5$;$k?t3XE*%b %G%k$r 9=C[ $7 $? [1, 2]. v i ( i = 1 ; 2 ; � � � ; n ) $O i HV L\ $N 7? $N %& %$%k %9 JQ 0[ <o $N 8D BN ?t , x i ( i = 1 ; 2 ; � � � ; n ) $O v i $@$1 $r 96 7b$9 $k ( FC0[E*$K$O $?$i $/ ) LH 1V:YK&$N 8DBN ?t$G$" $k $H$9$k . z $O A4$F$N%& %$ %k%9JQ0[<o$r96 7b$9$k ( HsFC0[E*$K$O$?$i $/ ) LH1V:Y K& $N8D BN?t , v = v 1 + v 2 + � � � + v n $O A4$F$N 7?$N%& %$ %k %98DBN ?t$NAmOB$G$" $k $H$9$k$H , Now ak{Ma y %b %G%k$O <! $K <($9J}Dx<0 $G <($5 $l $k . _ v i = v i ( r i � sz � p i x i ) ; i = 1 ; 2 ; � � � ; n (1) _ x i = k i v i � u i v x i ; i = 1 ; 2 ; � � � ; n (2) _ z = k 0 v � u 0 v z (3) %b %G%k$N%Q%i %a!< %?$O<! $K <($9DL$j$G$"$k . r i : %& %$ %k %9 v i $NA}?#N( s : HsFC0[E*LH1VH?1~ $,%& %$ %k%9 v i $r GK2u$9$k3d9g p i : FC0[E*LH1VH?1~ x i $, %& %$ %k%9 v i $r GK2u$9$k3d9g k i : %& %$ %k %9 v i $K BP$9$kFC0[E*LH1VH?1~ x i $N A}2CN( u i : %& %$ %k %9 $, FC0[E*LH1VH?1~ x i $r GK2u$9$k3d9g k 0 : HsFC0[E*LH1VH?1~$NA}2CN( u 0 : %& %$ %k %9 $, HsFC0[E*LH1VH?1~$rGK2u$9$k3d9g K\8&5f $G5DO@$9$k$N $O n = 2 $N >l9g$N%b %G%k$N 0BDj@- $G$"$k . (3) $h$j , z $O 0l DjCM k 0 =u 0 $K<}B+$9$k$+$i , b i = r i � sk 0 =u 0 ( i = 1 ; 2) $H $*$1$k . $^ $: , %b %G%k$, 0BDj $H$$ $&$3 $H$r <!$N$h$& $K Dj5A$9$k . Dj5A 1. %b%G%k$, 0BDj$H$O lim t !1 v i ( t ) = 0 ( i = 1 ; 2 ; � � � ; n ) , $9$J$o $AA4$F$N %& %$ %k%9JQ0[<o$N8DBN?t $, 0 $K <}B+$9$k$3$H$G$"$k 1 . No w ak{Ma y %b%G%k$G$O 0lHL $K <!$N;vJA $, @.$jN)$D . DjM} 1. Nowak{May %b%G%k$, 0BDj $G$"$k$?$a$NI,MW==J,>r7o $O<!$NITEy<0 $, @. $jN)$D$3$H$G$"$k [3] . n X i =1 b i u i k i p i < 1 (4) 3 n = 2 $N >l 9g$N No w ak{Ma y %b %G %k $N 0BDj@- n = 2 $N >l 9g$N Now ak{Ma y %b%G%k $N 0BDj @-$K$D$$$F 2r@O$r 9T$C$?7k2L$r <! $K <($9 . JdBj 1. x 1 ; x 2 $O v 2 =v 1 $N ?6$kIq$$ $K$h$j 0[$J$kCM $K <}B+$9$k . $9$J$o$A , x 1 ! 8 > > < > > : k 1 u 1 ; ( v 2 =v 1 ! 0 $N$H$- ) k 1 u 1 (1+ � ) ; ( v 2 =v 1 ! � $N$H$- ) 0 ; ( v 2 =v 1 ! 1 $N$H$- ) (5) x 2 ! 8 > > < > > : 0 ; ( v 2 =v 1 ! 0 $N$H$- ) k 2 � u 2 (1+ � ) ; ( v 2 =v 1 ! � $N$H$- ) k 2 u 2 ; ( v 2 =v 1 ! 1 $N$H$- ) (6) $? $@ $7 � > 0. 0J2<$G$b � $O @5$N<B?t$H$9$k . v 2 =v 1 ! 0 ; 1 $N$H$-$O%b %G%k$, IT0BDj $G$"$j , <!$NDjM}$,F3$+$l$k . DjM} 2. n = 2 $N >l 9g$N Nowak{May %b%G%k$, 0BDj$G $" $k$?$a$N I, MW>r 7o$O v 2 =v 1 ! � $, @.$jN)$D$3$H$G$"$k . $9$J$o$A , (4) $, @.$jN)$D $H$-$O I, $: v 2 =v 1 ! � $G$" $k . $3$N$H$- , 7O 1. v 2 =v 1 ! � $N$H $- , x 1 ; x 2 $N <}B+ CM$O<!$N$h $& $K%Q %i %a !<%?$@$1$G I= $;$k . x 1 ! k 1 � u 2 b 2 + u 2 b 1 + p 2 k 2 u 1 p 2 k 2 + u 2 p 1 k 1 (7) x 2 ! k 2 � u 1 b 1 + u 1 b 2 + p 1 k 1 u 1 p 2 k 2 + u 2 p 1 k 1 (8) x 1 ; x 2 $N<}B+CM$rCN$k$K$O v 2 =v 1 $, $I $N$h $& $J?6$kIq$$$r$9$k$N$+H=JL $7 $J$1$l $P $J$i$J$$ . $=$3$G , <!$NDjM} $, @.$jN)$D$3$H $, <($5 $l $k . DjM} 3. n = 2 $N >l9g$N Nowak{May %b %G%k$K BP $7 $F , %Q%i %a!< %? $,M?$($i $l $?$H$-<!$N>r7o$K$h$j v 2 =v 1 $N ?6$kIq$$$rH=JL $G$-$k . $9$J$o$A , v 2 =v 1 ! 8 > > < > > : 0 ; ( b 2 � b 1 + p 1 k 1 u 1 < 0 $+ $D b 2 � b 1 � p 2 k 2 u 2 < 0) �; ( b 2 � b 1 + p 1 k 1 u 1 > 0 $+ $D b 2 � b 1 � p 2 k 2 u 2 < 0) 1 ; ( b 2 � b 1 + p 1 k 1 u 1 > 0 $+ $D b 2 � b 1 � p 2 k 2 u 2 > 0) (9) Dj M} 3 $K $h $j v 2 =v 1 ! � $G $" $k$3 $H$, H= L@ $9$l$P , 7O 1 $K $h $j x 1 ; x 2 $N <}B+CM$b 5a$a$i $l $k . %b%G%k $N 0BDj@-$O DjM} 1 $K $h$j L@$i$+$K$J $k . Nc$( $P , u 1 = 1 ; b 1 = 1 ; k 1 = 5 ; p 1 = 2 ; u 2 = u 1 ; b 2 = 3 ; k 2 = 2 ; p 2 = 3 $N$H$- , � $O 2.98 $K <}B+ $7 , $3$N$H$- $O%b %G%k$O0BDj $G$"$j ( ?^ 1(a)), $5 $i$K7O 1 $h$j x 1 = 1 : 25 ; x 2 = 1 : 50 $H$J$k ( ?^ 1(b)). (a) ;~4V { x 1 ( <B@~ ), x 2 ( GK @~ ) 6J @~ (b) ;~4V { v 1 ( <B@~ ), v 2 ( GK@~ ) 6J @~ ?^ 1: v 2 =v 1 ! � $+ $D%b %G%k$, 0BDj$N>l9g$NNc 4 9M;! K\8&5f $K$*$$ $F=EMW $J7k2L $O%&%$ %k%9A}?# $NAjBP E*%9 %T !< %I v 2 =v 1 $N ?6$kIq $$$K$h$j , %b %G%k$N0BDj@- $,1F6A$r<u $1$k$H$$$& $3$H $G$"$k ( DjM} 2). JdBj 1 $+ $i 7O 1 $K ;j$k$^ $G , v 2 =v 1 $N?6$kIq$$ $O v 2 =v 1 ! 0 ; �; 1 $N 3 $D$N>l9g $7$+ $J$$$H $$ $&2>Dj$N$b$H$K 9MN8 $7 $?$, , DjM} 3 $r F3$-=P$9 2aDx$G$3$N 2>Dj $, @5 $7 $$$3$H$r <($;$? . 99$K , 0BDj@-$HLH1VH? 1~$N<}B+CM$N4X78$b<($;$? . $9$J$o$A LH 1V H?1~ x 1 ; x 2 $N $I $A$i$+$, 0 $K <}B+ $7 $F$$ $k>l9g$K$O%b %G%k$O IT0BDj$G$"$k ( JdBj 1). $3$N>l9g , LH1V7O $O$"$kFCDj $N HIV %& %$ %k%9$r<1JL $G$- $J$$$N $G , %( %$ %:H/>I$K;j$k . :G=*E*$J7k2L $H $7 $F%Q%i %a !<%? $rM?$( $i$l$?$H$- (4) $K $h$j0BDjIT0BDj $rH= JL$G$- $k$@$1$G$J $/ , v 1 ; v 2 $N ?6$kIq$$$d ( DjM} 3) x 1 ; x 2 $N <}B+CM$r 7hDj$9 $k$3$H $,$G$-$? ( 7O 1). (9) $N>r7o<0 $O , %& %$ %k %9 1 8D$"$?$j $K$D$$$F v 2 =v 1 $N 9-$$0UL#$G$NA}2CN($r<($9$b$N$G$"$j , $3 $NA}2CN( $, 0BDj@-$K?<$/4X78$9$k . 5 $*$o $j$K 4{B8$N8&5f $O0BDj@- $rH=JL$9$k >e $GDjM} 1 $N$h $& $J $7 $-$$CM>r7o$rDs<( $7$F $$$k $@$1 $G$"$k $, , K\8&5f $G $OLH1VH?1~ $H%&%$ %k%98DBN ?t $N>uBV $r$b9MN8 $7 0BDj @-$K 4X$9 $k9M;!$r 9T $& $3$H$,$G $-$? . n = 3 0J>e$N>l 9g$K$D$$$F$N 2r @O$O:# 8e $N2]Bj$G$"$k . ;29MJ88% [1] M. A. Now ak and R. M. May , \Antigenic V ariation and Diversit y Threshold," Mathematic al Bioscienc es , V ol.106, pp.1{21 (1991). [2] M. A. Now ak and C. R. M. Bangham, \Populatin Dynamics of Im- mune Resp onses to Persisten t Viruses," Scienc e , V ol.272, pp.74{79 (1996). [3] A. R. McLean, \The Balance of Po w er Betw een HIV and The Immune System," T r ends in Micr obior o gy , V ol.1, No.1 pp.9{0.93 (1993). 1 : K\9F $G$O lim t !1 x ( t ) = � $N$3$H$r C1 $K x ! � $H =q$/ .