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ffi~ 

;:$:fr/1i ti~)( [18] 0)-yff¾c' iltJ Q. {f~O) 3 t'){nfPJ ~ {1 ltPJ'f'f~Mtb~{* 
L t1F~~~ 9 i:xtG, Jl~f• L#(S1 x N29 ) iPG~~1//'7°v'.7 
'r 1 ,:; 7 ~F1e1i JR:~t A..O) 5 7''5 /' V ::z.ilclbJl:,Jj.iJt(cJtET Q-::. t ~¥f¾15t" 
Q. -::. -::. t:, N29 li::t-1 5 -~~ -2g O)fPJ ~ Mlt::f PJ'f'f~Mffllrni-C iltJ Q. 

1 ff 

7~7/Y::z.$~~-¢~,V/~~~~1o/~~8¢0$00~n$ft~ 
8¢c'i:bQ. -~t:, n 1Xn~S{;;fs:t:t 2n 1xn.:1-~ 1J o/ r-g;grai""-0frtGn~t~ 
f!!Hb~J}.~~-:) [16]. -1.J, 5~--5 /Y::z.tl6b~J}.t:"J1;,--c~S0:±sl/iJt'<; 

~~~~,7~7/Y::z.$~~8¢0~~PY-~~~~~0Q. ~0~t 
~:li*Bt:J!tfj Ld:0/i, M. Gromov c'i:bQ. 
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M. Gromov tilUEJlLl ebt'RO)J:f mfu ~ iu~-& L,, JE'.J:l 1.1 ~ iiEBJH.., t::. .:.t O)fi, 

-:. 0) J:I mfu t= ~ ·-:J < ~ < 0) 1ilf ~ ilqi v .tL, a;., tJ: 1/ :,, 7° v :7 -r 1 '1/ :7 ~ a1i 

t::: ;B tt Q 5 :7''5:,, 1/ .::z. ~~11~a{t0)~,~~{lf:ilq~i, G :ht::. {~lHJIJ t L, t ti, 

K. Fukaya t::J:{>1JZO)~~i1!~tfG;h,Q. 

~~ 1.2 (Fukaya [6]). :fffi* 1/ /' 7° v :7 -r 1' o/ :7 ~Fai ffi.~t 0) [qJ ~ {,HtPJt~-c 

~ tJ: M 5 :7'' 5 :,, 1/ .:i ~~1r~af*ti s 1 x ~g t= ~.& G .tL Q. -:. -: t=, g tijF~:m 

~' ~ 9 ti;fi~g O)[qJ~MttPJt~Meb1ffi-Ca,{). 

{tf!:15, 5 f 5:,, 1/ .::z. ~~11~a{tO);f+:(£-?:+#JJXt:: 00'9 Q~~ti:J>tJ: <, ~.& G .tL 

t::+11~{lf:L,il•~•G:ht1..,,tJ:i1•-::Jt::. Gil•G, Y. Eliashberg t E. Murphy 

t:: J:: -::J t 1it 1'z: '6 :ht:: 5 :7'' 5 :,, 1/ .::z. 5c: 3Z 0) filf ¥~ J:l mfu [ 5] t:: J:: I) , ill .1=f:. ti~ < 0) 

*~il!J!G.tLQ [4, 5, 13, 17, 18]. *fiWi-Cti, ~~O)ffifu::X: [18] 0):±JE'.J:lt::-:J 

1..,, tflH~r'9 Q. 

~~ 1.3 ([18]). L ~ 3?JZn[qJ~MttPJt~M~a{t, g ~jF~:m~, N 29 ~~1' 

5--~ -2g O)[q} ~Mtt:f PJfi~MebOO t 9 Q. -:. O)IJ'ff, ~~;¥• L#(S1 X N2g) 

ii· G :fffi* 1/ :,, 7° v :7 -r 1' '1/ :7 ~ Fai ffi.it A. 0) 5 :7·· 5 :,, 1/ .::z. ;l:l (\;I_) :i6 JJ. i1!;(+;(£ '9 Q . 

S:.O)·-C~,:fffi*1//'7v:7-r1'o/:7~~0)7f7:,,'1/.::z.~11~a#-O)m 

JJXt::009{)~1TliH~~f~l)~IJ, JE'.J:l 1.3 O)iiEBJjO)*-O;~fi-5. if, 1//'7° 

v:7-r1'o/:7~a#-t5f5:,,1/.::z.~1r~a#-~JE'.-9{}. 

~~ 2.1. 1/ /' 7° v :7 -r 1' o/ :7 ~a{t t ti, {/:lli~?Xn~tf{t X t i-O)__r.0)~¥ 

J! 1~ ii·"') M tJ: • 11 2 m ;a; w 0) tJI. ( x, w) 0) = t -ca, Q . • 11 2 m ~ w ~ 1/ 

:,, 7° v :7 T 1' o/ :7 m;a; it:: ti 1/:,, 7° v :7 -r 1' o/ :7 t#xg t 11¥--~~- it::, 1/:,, 7° 

v:7-r1'o/:7mxg~~-:Jm!(11~ffl~-~,1//'7v:7-r1'o/:7~ffl~•tl1¥ 
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✓:S~. 2n ?JZn.::t-:7 1) "J F~Fa9 ffi.2n O)~~a0t~~~ (xi, Yi, ... ' Xn, Yn) 0) ti 

t, ~71 2 *;i:\ Wst ~ 
n 

W8 t = L dxj I\ dyj 
j=l 

t JE'.6b Qt, *H (ffi.2n, Wst) ti 1/ 1/ 7° V :7 T -1 o/ :7 ~~{t t t~ Q. S:: ;tl, ~ ~~ 

1/::,; 7° v :7 -r -1 o/ :7 ~Fa9 t UJtf, J;Jfi ffi.;f -C~T. 

~$.i 2.2. 2n ?JZjc 1/ 1/ 7' v :7 -r -1 'Y :7 ~~1* (X, w) t -f 0) n 1'JZntf~5J~~ 

{t L ~~X.Q. L iJ!7:7'71/1/ .:z.tf~71~~1*-Ci:b0 t ti, ffiU~Ji w IL iJ!ffl:712 

:m5:\ t 1..,--C '['![~l'!"J t:: 0 t t~--:) --Cl\ o S:: t -C 2b o. ®iJr 7 :7'' 7 1/ 1/ .:z. :(f~5J~~ 

{t t t~ 0 !l6b:ilJJ-~®~ 7 -!f 7 ::,; 1/ .:i.il6b:ilJJ- t ~✓:S~. tf~5J~~1*~ ti6b:il 

* ntdf~5J~~{tt::, tI6b:ilJJ- ~ ti6b:ilJJ-t::JIX IJ ~x. o = t -c:-, ti6b:il * nt:: 

5 :7'' 7 :-,, 1/ .:z. :i'f~?J'~tf{* t 7 :7'' 7 ::,; 1/ .:z. ti6b;il.7J-~ ~~t:: ;E~9 o. 

7 :7''7 ::,;1/ .:z. ti6b:ilJJ-tiiht: }- 1::-/JlUltUJt::fnoi~!~~~t::-t. 'J :¼: 1J, 

7 -:f 7::,; 1/ .:z. ti6b;ilJJ-0);(¥:(£tiiht: r- l::-~O)fi:r9~t::l)w~ '6 ;tl,{S. -:: -:: -Cti, 

{[![~ 7'Jr~~ 1/ 1/ 7' v :7 -r -1 ,y :7 ~ Fa9 0) ~i'f O) ± 51 ~ ~ ~ 0 . -'.® 0) 1/ > 7' v 

:771' ,y:7~~{tt::Jf90:±ffiti [10, 11] ~$00'6:tl,f;:l;\_ 

~II 2.3 (Gromov [8, 10], Lees [11]). n 1JZn~~{t L iJr~~1/1/7°v:7 

-r -1 '>' :7 gg Fai ffi.;f A. 0) 7 :7'' 7 ::,; 1/ .:z. ti 6b 3l JJ- ~ ~ ':) -:: t t , •• {~ ~ ;ti, tdl 

}f[ TL 0 C • L iJr§ BJ.It~--~ :7 }- }v}R t t~ o-:: t ti~{ic'i:b o. 

{9U 2.4. 31JZJC1AJ ~ 1ittPJt~M~~1tti3¥fif~PJt~-c:-2b o t:: 6b, ••{~ '6 nt:: 

•*~§~-Ci:b0. IAJ~M~PJWM~ffi~~JE'.3¥fi~PJW-Ci:bok6b,•• 

{~ '6 :tL t:: •*ti§ BJ.J-C 2b o. IAJ ~ {i tt :;;f PJt~M ~ffi t:: xt l., --C ti, ;t 1' 7 - ~ 

~iJ~{M~-ci:b o-:: t t ••1~ '6 nt::•}f[O) § BJ.Ji~tiJr~fi t t~ o. 

-15-c, JE'.:EI 1.1 J::: 1J, 7:7''7 ::,;1/.:z.:lffl6b:ilJJ-t::xtG--cJE'.:EI 2.3 t~~O)::t 

ffi tip_x; IJ ft t:: t~ i; \. ~~' JE'.:El 2.3 t JE'.fl 1.1 ~ {# ffl -to -:: t t:: J::: IJ , ~~ 1/ 

1/ 7° v :7 -r -1 'Y :7 ggfa9A. 0) § 3~X~ 0 0) 7 :7''7 /' 1/ .:z. ti6b;ilJJ-~ f-f'J iJr, 

7 :7'' 7 ::,; 1/ .:z. :lffl 6b 3l JJ- ti f-f t:: t~ i; \ ~ ~{t 0) WU~ fl p_x; -t 0 -:: t iJr-c ~ o . !K¥ t:::, 
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-~O) 7 7'' 7 ::.,, '1/ .:i ~Jl. ~ iE~U * =c r l::°-c-Mi~i" 6:: c: ti-r:- ~ tch i.,. 

5 7''7::.,, 1/ .::z. li&IJ~hiP G 5 7•'5::.,, 1/ .::z.:tl&IJ~h~flJJxT 0 :15~ t L,--c ti, 

1X O) $~ iJ! J: < ~• G .h --c i., 6 . 

(1) 7 7''7 ✓ 1/ .::z. li&IJ~h L-+ IR;f 7'.)t(¥1£-t 6. 

(2) 7 7''7::.,, 1/ .::z.:tl&IJ~h 8 1 x L-+ IR;f+2 i)t(¥:.(£9 6. 

$~ 2.5 O)!iESJHi, 1i~1~~;ttfdf*O)§S,§'f1:t::::OO-t6~mfot:tl&IJ~h'¥ 

~O)-~O){ftiiit::::OO-t6~mfot::::J:-=>--Ctch~.h6. !$;%Bllifx:Ml'i [2] ~~Jm~ 

.hf;:'-'· 5:Efl 2.3, -WU 2.4, -it~ 2.5 ii~ G, J: < ~• G .hf;: 3 1Xn 5 7•' 5::.,, 1/ .::z. :g:~ 

:fr~~f*O),WU iJ!fJJJx-C ~ 6. 

* 2.6. jp~~~ 9 t=x-tG, 31x:n:~~f* 3 1 x I:;9 c: 3 1 x N2g ti;tl~1/ ✓ 

~~7~~o/7~00IR~~0)7~7::.,,1/.::z.~&IJ~h~ffi~. 

§ aftJ11Jra"Jtch 7 7''7::.,, '1/ .:i ti&IJ~h i=x-t G, =mg~ o--¥ffi-cMi~ G--c 7 

7''7::.,, 1/ .::z.:tl&IJ~h~{/p6:: c: t -c ~ 6. 

~If 2. 7 (Polterovich [14]). n ~ 2 J)_,U::O)~~, L ~ Ji~tch n 1X:n:M~~ 

{*, f: L-+ IR;f ~ § 2-tiWfa"Jtch 7 7''7::.,, 1/ .::z. ti&IJ~h, p E IR;f ~ ti&IJ~h 

f O)=m,B, Uc IR;f ~,Bp O)Jlr{fc:90. ;:O)~, U l:c';E-~;h,f;:: 0--¥ 
ffi~=mgp~MmG--c,~O)J:,~7~7 ✓ '1/.::Z.~&IJ~h~fflµx~~Q: 

(1) indJ(P) = (-1) ~(n-l)+l 1 f::: Ii n iJ!iif~tch G 

f+: L#(81 X 3n-l)-+ IR;f, 

(2) ind f (p) = ( -1) ~ (n-l) 1 f;: Ii n i)!iif~tch G 

f-: L#(81 X 3n-l) -+ IR;f. 

:: :: t::::, ind1(P) lili&IJ~h f O)g pt:::: ;B tt 6 § a~Jl.M&, 8 1 x 3n-l lif:;1< 

ffi 3n-l O):;kP] t:::: ~1.'L O)~Ji~1¥~t= J: 0'¥~ r - 7 A -CJ; Q. 
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J££.t 2. 3 t. J£f.l 2. 1 J:: 1> , 3 1x n [qJ ~ 1-nn=rr t~ oo ~ tfM* L ,: ~t G jl:: :wJ. ~~ 

k iJt(ltE l, -C, J1M5f0 L#k(S1 x S2 ) ti~* 1/ 1/ 7° v :7 T 1' ''J :7 g;grai JR~t A. 

(J) 7 :7· 7 1/ 1/ .:i :tl <lb~Jj. ~ ~--:) [14]. L, 7'.P L,, ;::- < -if~(J),wIJ ~ ~ ~, ~~ k 

(J)~1J\{@~>-K6b,:o;'J~tillii+:t-C~OG;ti,-c1;\t~iJ•"?t::. T. Ekholm G [4] ti 

Y. Eliashberg t. E. Murphy t: J:: ,:o 7 tl 7 1/ 1/ .:i ?x':Jl(J)Mfijflwa [5] ~ Jitffl 

L,, ~-c (J) 3 1XnrtJ ~ {rj" t·YaJfl~M~#M*t:xt L, -c~~ k (J)~tJ\f@iJ~ 1 PJ 7'-C 

~ Q -=- t. ~ 7:R l, t:: . 

tE'.If 2.8 (Ekholm-Eliashberg-Murphy-Smith [4]). 31,Xjc[qJ~f'Jtt"aJfi~M 

~~~ L t:xt l,, J1M5f0 L#(S1 x S2) ti~* 1/ 1/ 7° v :7 T 1' ''J :7 g;grai JR~t 

A.(J) 7 :7''7 1/ 1/ .:i:f:!&1)~ctj.~~--:). 

-:. (J)~-Cti, Y. Eliashberg t. E. Murphy t: J:: ,:o 7 :7''7 1/ 1/ .:i ?x':Jl(J)Miij 

:E.lwu [5] /:--:)l;\-CfflU~9Q. -:_(J)flwatiJE'.£.12.8 (J)!iES}j-C$1t\a'gt~1~tLJ~~ 

t:: G t::. * t::, J£f.l 1. 3 (J) tiE am: B "\ -c :t !qJ ~ (J) 1~ tu ~ m "? -c "\ ,:o . 

1T,7~71/1/.:i71'91/~t.7~71/1/.:i~~o/7~J£-i"",:o. 

tE'.~ 3.1. :1:JfW~~"J1/1/7v:7-r1' ''J :7:fp,~~ (X,w) t., -t(J)J:(J)~:7 r 
)vii z -c L,zW = w iJ•"J:i:JlW ax t:ffUJra'gt~ :t (J) ~ ~ ;z Q. i11. (X, w, Z) ~ 

9 r; rf 1' )v~~{*, z ~ 1) r; r'f 1' )v~ :7 r )vii t. lfSJl ✓~~- 1) r; rf 1' )v~ :7 r )v 

~ Z iJ~:9f-rtJ ~Kffi~a'gt~ X (l):l:JlJJ!.pJtB·(J)f•ffi'Ei' 8+X ~ 8:1:JlW, pg[qJ ~ t:;f.i 

ffia'gt~ x (l):l:JlJJ!.JJx;n-(J)f•ffi'Ei' a_x ~ [!!J:l:JlW t. !fSf.,~~-

1 n ( a a ) 
Zst = 2 L Xj ax. + Yj 8y. 

j=l J J 

~ ~ ;z Q. ~* 1/ 1/ 7 V :7 T 1' o/ :7 gg rai (J) mt}~~ $ IL\ t. 9 Q 1li{ftf;J< B 2n t: 

x-fl,, i11. (B2n,Wst,Zst) tif;J<ffi 8B2n ~8:1:JlWt=~--:) 9 r;r/1' )v~~~, i11. 
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(1R2n \ Int B 2n, Wst, Zst) tif::f<ffi 8B2n t [!!J:l:j,Wt:::j:~-:) 1) '7 rf-1 Jv~~~ t tcr. 

Q. ::. O)S;'f, 115.t 1 ~A Ast t 

1 n 

Ast = lZstWst = 2 I)-Yj dxj + Xj dyj) 
j=l 

tn:clt)Q t, i%.ll (8B2n,ker(Ast las2n)) ti~M!fl~~{*ttcr.Q. ::..tLt;ffltf~M!fl 

f::f<ffi t n*tf, J;J-f& s;t-1 t-~-t. 

~~ 3.3. :1:jW :a::~-:) 1J '7 r'f-1 Jv~~{* (X, w, Z) t:: xt G, Ii <lb~ i :ht~ "7 

,:f 7:,,, v .:i :i'f~5.t~~f* L --ci:j,wntgg--ctcr. "\ ti 0) :a::~ ?t_ Q. mw aL nt8:(:jW

a+x t:::ttclb~i:h--C"\{)S;'f, L :a:: 8L 0) 7 ,:f7 /1/ .:i 71' 1) ::,,tlt~✓-K m 
W 8L i)![!!]:(:j,W a_x t::;tf cit)~ i :h--C "\ Q S;'f, L :a:: 8L 0) 7 ,:f "7 :,,, V .:i =¥-"' -:; 

7° t "* ✓:s~. 

f?U 3.4. 1) '7 r'f-1 Jv~~{* (B2n' Wst, Zst) t::xt L,' 

nn = {(x1, YI, ... ' Xn, Yn) I Xi+ ... + x; :S 1, YI= ... = Yn = O} 

iiJv V"' :,, F Jvf::f<ffi 8Dn 0) 7 -'f 7 :,,, V .:i 7 -1 1) :,, tl t tcr. Q. 1J '7 r'f -1 Jv~ 

~~ (JR 2n \ Int B 2n, Wst, Zst) t:: xt L,, 

{(xi, YI,•••, Xn, Yn) I Xi+···+ x; :2'.: 1, Y1 = · · · = Yn = O} 

{f Jl 0) 7 :7'' 7 :,, V .:i ti <lb~ J}. f : L • lR;f t:: xt G , L t:: rt <lb~ i .tL t~ n tx. 
nrJJ P3if& D L t V:,, 7° v :7 T -1 'Y :7 [q];j;§'.¥{l cp: lR;f • lR;f 'c' ii,--=> --C, ~{lf: 

(1) cp(J(L \ DL)) n B 2n = 0, 
(2) cp(J(DL)) = nn n~-:) i.p Of IDL ti B 2n A.O)Jtclb~J}. 

tmt~i"°:tO)nt;(¥;(::Ei""Q [15]. -:)it), ticlb~i:ht~-'7:7''"7 :,,,V.:i:i'f~5.t~~ 

{* cp(f (L)) ti, Jv1/ '1':,, FJvf::f<ffi 8Dn ti:j,W t G--C, /iclb~ i :ht~ 7 :~l7:,,, 

V .:i =f- '1' 'Y 7° cp (J ( L \ IntD L)) t rt <lb~ i ;tL t~ 5 :7'' 7 :,, V .:i 7 -1 1) /' :7'' Dn 

t:: 5.tM-t Q ::. t n~t- ~ Q. 
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n::3:.11.1 J:: ':J, 5 !/5 ':/:J =i. ticYJJbJj. f ti 5 -:f5 ':/:J =i.:l:lcYJJbJj.t:~m--e~ 

Q t !i~.& G t.t l.i' · t'!¥ t:, !icYJJb i ;h,t~ 5 :7'' 5 ':/ :J =i. :t- -v '>' 7 rp(f (L \ Int DL)) 

iJ~ G :tlcYJJb int~ 5 :7'' 5 ':/ :J =i. :t- -v '>' 7° A.O) iEJ!Ll ;t- ::i:- 1' 1:::--C it:>"'.) --c, .tlW 

~ 11:cYJ Qt 0) iJt(¥;;(£i"" Q t !i~R G t.t 1.i' • L, iJ~ L,, 1jz0) J:: -:i t.t{/i7E:'.O) ~-c !i, 5 

-'f 5 ':/ :J =i. :t- -v '>' 7°0) § a~~ ~M~i"" Q:. t iJ~-c ~ Q. 

>E'.I.I 3.5 (Eliashberg-Murphy [5]). n ~ 3 PJJ::O)~~ ti"" Q. m- G iJ~t.t.tl 

W~M~~M~n~n~S~Lt5~5':/:J=i.~&1JJbJj. 

f: (L, &L) -+ (JR;f \ Int B 2n, 8;t-1 ) 

iJ!1jzO)=?k1tf:~.mt~i"" tf&n::i"" Q. 

(1) !icYJJbJj. f (J) § 2.~X~!i 0. 

(2) tU~.& f laL: &L-+ 8;t- 1 ti1v-;~J.t1v:J-v ':/ F1v:tl&1JJbJj._ 

::. 0) iffl', 5 :7'' 5 ':/ :J =i. !i cYJ 3b Jj. f iJ~ G 5 :7'' 5 ':/ :J =i. :tl cYJ 3b Jj. A. O) iE J!Ll ;t- ::i:- l-

e0 --cit:>"'.) --C, .tlW &L 0) ilifi ~ 11:cYJ Qt 0) iJ~1¥:fEi"" Q. 

):£~ 3.6. T. Ekholm G [4] !i~~~~!kr:;J<ffi 8~t pg 0) Jv- A t.t Jv :J -v ':/ F Jv 

r:;J<ffi 8 2 0) 5 ~'5 ':/ 1/ =i. 7 -1 1) ':/ :7'' 8 1 x 8 2 \ Int Ds ~fflf.& l.,, 3 {'jzn~S 

ft L \ Int DL ,:n:::1:1 3.5 ~ ~m Gt~ t 0) t flr!i ':J -€/-:btt--c, L#(81 x 8 2) 0) 

7 :7''7 / 1/ =i.:tlcY)JbJj.~fif.& L, t~. ::. :. ,:, Ds !i 8 1 X 8 2 t::tlcYJJb int~ 3 

1jzn1¥JP3i1x, DL ti L 1::l:lcYJJb 1nt~31jzn1¥JP3i1x-c.t:> Q. 

ff~ 3.7. 5:Efl3.5 !i 1J r;rf-1 Jv~S{tlR;f \IntB2n t=~tL,--Ctitt-Ct.t<, 

~.tlW~M~6~n~J::O)V':/7~:7~--r'>':7~S~~ML,tf.&':Jft~.~ 

5:[t7i::~O)~*ffi/:~1.i,--cti~:::X: [5] ~~~~;h,t~\i'. it~, ~:::x: [5] 0):7''p:ci:-

7$it=~9 Qf&5:Eii~:::X: [17] -C!lX ':J ~iJ~nt~. 

Jv- A t.t}v1/ -v ':/ F JV~~?J'~•ft!i, E. Murphy 1: J:: "?--en::~~ ;h,t~ [12] . 

. :. :. ·eii, ~:::x: [4] c-m1.i, Gntd~u1wit.t7i::~~JZl!-"Q. 



8

:,,, F Jvir~?1~•1* A iJ~Jv-7-. t ti, 5JIJO)Jv1/ "I':,; F Jvif~?1~•1* A' iJ~::(¥1£ 

L, t, A ti A' O)~'.,E {~ t t~ '? t 1.,' Q .:. t -C cb Q. 

Jv - 7-. t~ Jv 1/ "I' :,; F Jv :EI&!:>~ Jj. ti * :er: r- 1::: - }]01! -a:: rrillJ t= -t. -:J i IJ , Jv -

7-. t~ )v 1/ "I' :,; F Jvif~?1~f1ft{*O) )v 1/ "I' :,; F )v 1' 'J r- e0 
- ,:::: J:: Q ?1~FA~,m ti, 

* t f' e0 
- ~ t 1' 'J f' e0 

- 0) FA~,m ,:::: !!w~ ~ :h Q . 

>E'.1' 3.9 (Murphy [12]). n -a:: 3 PJJ::O)~~t i" Q. 2n - l 1'Xn1t~!lt~a{* 
(Y,() O))v-Af~)v1/-'\' ✓ FJvtf~?J'~•{* A1, A2 t::::xtG, 1'XO)=~dlf:/i~{@: 
-CcbQ. 

(1) A1 7J• G A2 A.O) )v 1/ "I' ✓ F )v1' 'J }- 1:::-iJ~::(¥1£-t Q. 

(2) A1 ii· G A2 A. 0) 1' 'J r- e0 
- t Jv 1/ "I' :,; r' Jv iEJW ;t :er: r- 1:::--C 2b '? t, 

iE fW ;t :er: r- e0 
- t L, t ;t :er: r- 1::: '>' :7 t~ t 0) iJ~::(¥1± i" Q . 

5i~ 3.10. Jv1/-'\':,; FJvti6fJ~Jj.ti;t::r: }- e0 -~fl-a::rrMJt= G, Jv1/"I' 1/ FJv 

iEf!U ;t :er: }- 1:::- 0)::(¥:(£ ti ;t :er: }- 1:::-~O) FA~,m ,:::: !!w~ ~ :h Q [3, 10]. 

ti6fJ~Jj.O) § a3tx,::::xti" Q ;t-1' '>' r- .::.- r- 1J '>' :7 [16] Ii, 2n 1'Xn:E-::1<f* 
B 2n A.~tJ.H::::tl6fJ~ i :ht== "'.JO) n 1'XnP3:f}j (D1 , 8D1) c (B 2n, 8B2n) t 
(D2,8D2 ) c (B2n,8B2n) 0)3tJ<.O)M¥rf"i:!Jti~•t1:-a::, :tiW:E-:J<"iffi 8B2n O)~Jj.§ 

8D11J 8D2 0) § aJH1: ,:::: !!w~i" Qt 0) -c cb '? f=. 7 :7'' 7 ✓ 1/ ::I. 3tx t:::: -:J "\ L 

t,tiW.0)~1/"l'1/F~$?1~-~~~-0)~~-a::-~i".~~L,,-H0)5 
!l7/'1/::r.3tx,::::xtGt, .:_O)j1~iJ~~ffltii~,&Gt~\.,\, t~ift~G, )V1/'1' 

:,,, r' Jvif~?1~•~iJ~ § aJF~ Jv 1/ "I' :,,, F Jv~dj. § ,:::: t~ '? t ", Q iJ· t:' -5 ii· ,i~ L, 
", rA~,m-c, § a13 t~~dj. § -c cb '? t t § a13 t~ Jv 1/ "I' :,; F Jv~dj. § ,:::: t~ Q t ,i ~N 

Gt~", t= 6fJ -c cb Q. L, ii· L,, Jv- 7-. t~ Jv 1/ "I' :,; r' JvtiW-a::~-:J 5 tl5:,; 1/ ::i. 

=t- -v '>' :t ,:::: xt Gt ,i, .:. tt -a:: fU m -t Q .:. t -c Jv 1/ "I' :,,, F Jv~ dj. § 0) § a13 •ti -a:: 
rit G 7J• t~ ~dj. § t L, t 0) § a13 •ti t ;t :er: r- e0 

- ~ 0) FA~ Jm ,:::: !!w~ -c ~ Q. L, f= 

ii~'? 1:, 5 :7'' 5:,; 1/ ::i. 3tJ<.O)Mrf'!j t = O)rA~,mt::::!!w~ ~ ttQ. '.,E:EI 3.5 O)fila}j 

,:::: ti~< 0) ::;- :7.::. '1/ :7 ;1Jq:t.v:h t 1.,, Q ii\ .:. O)j1~iJ~~t **t~ if-1' 1/ }- 0) 

- -:J t t~ '? t \.,, Q . 
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JR:t = (JR3 ,ker(dz -ydx)), (x,y,z) E JR3 , 

lo : 8 1 = JR/21rZ • JR:t : 0 M ( sin 0, - sin 20, ~ cos3 0) 

li: 8 1 • JR:t: 0 M (sin 0, sin 40, ~ cos3 0 - ~ cos5 0) 

~~~Q. -+l*:t&fggtggfai JR;t iPG xz-SJLffiA..O)!}-f~~ 1r: JR;t • lR2 ta~, 
1r(JR;t) ~ 7 o 1/ 1' t nf--~~- Jv:J "'7 ✓ F Jv~tf § 0) y ~.flti11f.i;i:\ 

dz 
y=-

dx 

~ ~t:: 9f:: 6b, Jv :J -t' 1/ F Jvi%atf § t "t" O) 7 o 1/ r ii~{jffi-c.t> Q. ~~r=, Jv 

1/-t' 1/ F Jvi%atf § lo 0) 7 o ✓ r 7'.P G li 0) 7 o 1/ 1' A..O)~m;t.::r: r ~-ti, Jv 

1/1" 1/ FJvi%atf§ lo 7PG li A..O)}v1/-t' 1/ FJviEJ!U;t=E: 1-- ~-t: 1J 7 f'9Q. 

!Zfai [O, N] J: -CJE. ~ ;h,t::~rai1" 7 J< - ::'x ~~-::>it'Rm;t- =E: r ~ - ~ ~~U O t 
N O)ili < -en •y r 7-t 7 Gt:: t 0) t::tt G --ct, ~~t= Jv :J -t' ✓ i-:· Jv iEJ:!U * .::r: r 
l::0 -A.. 0) 1) 7 r ~ fr -5 ;:. t 7,)~c- ~ Q. ;:_ -5 L, --C {'F ·-::d:: Jv 1/ -t' 1/ F JViEJ:!U iT- =E: 

r i::0 -0) r v-7-. 

F: [O,N] x 8 1 • [O,N] x JR:t: (t,0) f-t (t,x(t,0),y(t,0),z(t,0)) 

~ ~ ~ Q t, -=. ;ti, ti;ft'.!ffi-~t~ §a~~~ t:: tt--::>:J:~-::> ti 6b~Jj. t t~ ".) --c ", Q. 

:: :: /:, [O, N] x JR;t !i.fl~:t&~!Jtggfai JR;t 0) 1/ 1/ 7° v '7 T -1 o/ -7 {t:. 

([O, N] x JR:t, d(et(dz -ydx))), (t, x, y, z) E [O, N] x JR:t, 



10

-CS 6. !idJ~l}. F 0) § 2.~J<.!i, lo 0) 7 P:.,, r iP G li 0) 7 P:.,, r A-0)~~ 

itt r ~-pq ,::rJa.ti61p;f1Ufre"Jt~~JZ.t::x-f rit G -c 1.i, 6. -®,::, Jv 1/ 1':.,, r' 
)v JEJ!U ;t t r ~ -0) r v - 7-. !i 7 tl 7 :.,, 1/ .1 !i&i)~l}. i:: t~ Gt~ \i, iJ\ j'j.( 0) J: 

-s ,:: m11rt 0 :: t --c 7 ,f 7 :.,, 1/ .1 ti 6b ~cf}.,:: 11i iE --c ~ 0 : 

F(t, 0) = (t, x(t, 0), y(t, 0), z(t, 0) + !; (t, 0) - y(t, 0) !: (t, 0)). 

lE~~ N ~::k~ < I& IJ @-ltii, mlb:i:J 

az ax 
at (t, 0) - y(t, 0) at (t, 0) 

ii1J\ ~ < t~ 6. -:::> i 1J, +:B-::k ~ t~ N ~ ~✓~~:: t --C, iidJ~l}. F t F 0) § 

a~JZ.O)f~~iJ~:g.1.t 0) § a~J<.~* --C?t'dJt-f.9:--t 6 J: -5 t::--c~ 6. :: -5 G 

-c, Jv 1/"' :.,, r' Jv~tf § lo t -t O)~JE'. {r. Zi ~ :mw. t G, t.lN!JTB"Jt~ § a~J<. ~ 

t~ t!. --:::>~-:::> 7 -:f 7 :.,, 1/ .1 ii dJ~l}. F iJ~fij G .tit~. 

1j.(t::, P t ~ri'.a ~ 0) 7 :7''7:.,, 1/ .1 !idJ~l}.~f#JJX--t 6. Jv1/ 1':.,, F Jv~tf 

§ li 0) 7 P:.,, r iJ, G lo 0) 7 P:.,, r "'-O)IF-jrai N O);t'Jl~;r-t r ~0
- ~ iJ o/ r ;:t 

7 G, F t IA]~O)t#JJX~f-'r-5. t~t!. G, lf-!j:rai1" 7 )( - ?Z iiMB:rai [N, 2N] J:::··e 

JE'.~--t 6. :: -5 G tfij G .tit~ 7 :7''7:.,, 1/ .1 iidJ~l}. ~ 

~-1 1 3 F : [N,2N] x 8 • [N,2N] x lRst 

t ~ < . t#JJX J: IJ, 7 :7'' 7:.,, 1/ .1 iidJ~l}. F t P-1 ~ ~ G iJ, f::~i!i IJ ,g-;b,±

t, 7 :7''7:.,, 1/ .1 !idJ~l}. FU ft-l: [0, 2N] x 8 1 • [0, 2N] x JR~t ~JE~9 

Q :: t iJ~--C ~ Q . 

t'j.(O) J: 0 f:: Gt, FU P-1 ~,ffi!H'$ 1/:.,, 7° v :7 -r 1' '1/ :7 ~rai IR;t A-0) 7 f 7 

:.,, 1/ .1 !i 6b ~ l}. t J:! t~ --t. ~~!k:f:.lVb ~ l}. IR~t • 8!t iJ~ 1/ :.,, 7° v :7 -r 1' o/ :7 {r. 

t::i%?J--t 01/:.,, 7°1/ :7-r 1' o/ :7:f:ld)~l}. [O, 2N] x IR~t • [O, 2N] x 8!t t § 

~t~ 1//' 7°v :7 T 1' o/ :7:f:l&'J~l}. [O, 2N] x S!t C IR;t ~FU P-1 t::,g-JJX9 

ttii, 1/ 1) :.,, ?Z,,_ [O, 2N] x 8 1 iJ, G ~~ 1/:.,, 7° v :7 T 1' '1/ :7 ~rai IR;t A-0) 7 

:7''7 /'1/.-iiidJ~l}. f: [0,2N] x 8 1 • IR;t iJ~JE~~;h,6. :mw.O)J!l!~JJX?J' 

J ( { o} x s 1 ) ii ~~!kftffi S!t pq 0) § aJJ t~ Jv -::J "' :.,, F Jv~ vq==r --cs 6 iJ, G, -wu 
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3.4 &HiO)ffi!i'a::fflv\Q ,:_ t 1:, f:J<{t B 4 t=:l:lllb~;J;;ht;: 2 {J\7GPH& D 2 t= 

J: G 5 7'' 5 ::,, -::J .::z. 7 1 1) :,, 7'' 'a:~ -:J -:. t iJ! ;b iJ~ G . i f;:, 5 7'' 5 :,, 1/ .::z. ii lib 

~lfj, f ii§ c:Al1'¥Jrf-J-c 2e> IJ, ~ J: -:5 t•'= -:J 0) § a~Jl 'a: ~-:J. 1v-::; ~ :,, F Jv 

~'Cf§ lot li O)'!i.ffiiJ~G, 57''5:,,-::J.::z.iillb~Jj,F t=El:!*9G§2~Jl.ii 

§ a~Jl.~ -1 'a::~-:)-=. t iJ!!t•-c ~ Q. 5 7'' 5 :,, -::; .:i ti llb~Jj, J t= 5 7'' 5 

:,, -::; .::z. 7 1 1J :,, 7'' D 2 'a: ~i!i IJ if bit, 5 7''5::,, -::J .::z. iillb~Jj, F t:= El:!*9 Q § 

a~Jl.'a::n:'.ft 2.7 1:-~f~9 Q-=. t t= J: IJ, § a;fJtl'¥Jrf-Jc-~ J: -:5 c:'--:)0) § a 

~Jl 'a:~-:Jffif;:t~ 5 7''5:,, -::J .::z. iillb~Jj,}: No\ Int DN • JR.;t ;IJq~ G ;h,Q. 

-=. -=. t=, D N ii 7 5 1' :,, ;t{ 1' Jv NO t= :l:l lib~ * ;n t;: 2 1J\ n 1¥1 P3 t& -c 2e> Q . ~ 

Gt:=, -WU 3.4 il~ifiO)~fffu tn:'.:El 2.3 J: IJ, 5 7''5:,, -::J .::z. iillb~Jj, j ii~ ~N 
tt::f PJ1.i~Mat!ffi N29 iJ~ G 0) 5 f 5 :,, -::J .::z. iillb~Jj, t:= 0) 'Cf Q. -:. ;h 'a:: [qJ ~ i2% 

J: N29 • R;t -C'!i.9. 

,:_ 0) ~, ~ ]( N29 ) Ii JR.;t f7'J O)jj~ JR. x JR.:t t:= '2i i ;h -C \i \ G t L, -C J: \i \. ,:_ 

1:2e> G. ~Gt:=, 1J '7 r'f 1 Jv-"' 7 1' Jv~ Zst O)~::t5[A]O) 7 P -'a::if JJx9 G-:. 

t t= J: IJ, j O){~t= kt ;h,Q ~n:: ft~ ;nt;:Jv -::J ~ :,, r' Jv~tf § f ( { N} x 8 1 ) 

iJ!~~~~!l\~Fa9 {O} X lR.~t t:= '2i * ;h -C \i \ Q J: -5 t:= 1: ~ Q. -=. -5 L, -C {Ip 1J @IL, 

f;: 5 f 5::,, -::J .::z. iillb~Jj, j t:= 8 1-7- ~0
.::.:,, 7''ffiiJJx [7] 'a:: miffl9;ht;f, ffit;: t~ 

5 7''5::,, -::J .::z. iillb~Jj, 

nq~ G ;hQ. f~ g(81 x N29 ) t~~~~!kftoo 8~t O)~jmtf~?Jii, P3mJ 8 1 t ~ 
n::1t~;nt;:1v-::J~:,, F1v~tf§ J({N} x 8 1 ) O)@Ifftt G-c'!k.~;hQJv-::J~ 

/ r'Jv 1' - 5 At= t~--:) -c ;JS IJ' ~t:=Jv- A 1:2e> Q. ~Gt=, ~ g(81 X N2g) t 
~{ftf:;I< B 6 O)~jmtf~71/i:l:lcltJ~;J;;ht;:57''5 :,,-::,i.::z. 71 1) :,,7''t_t~--:J-C\i\Q 

-=. t t=a:Jl9 Q. 

n:'.:El2.3 J: IJ, 31J\nfAJ~{1ttPJ1.i~M~~{tL t=x1L,, 77''7:,,-::).::z./illb 

~Jj, h: L • JR.~t iJ!1¥;(£9 G. {i\i~O) Y::,, 7' v 7 T 1 'Y 7 ~~{tiJ! JR.~t c' 
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ce> Q ::_ t iJ~ G, g(S1 X N2g) t h(L) tiffll®rskJiJ~"Ji:, J: -j c:'=,¢.i:--c~:b 1'.J, 

h(L) n B 6 = 0 t{&JEG--C J: 1.,. J=rjjO)~JZ.f:JEt.i 2.7 0) 0-=pffi~~fflTQ 

:: t -C, ffit;: t~ 7 '.~l7 1/ 1/ _::i. ti6fJ31ctj, h#g: L#(S1 x N29 ) -+ lR~t ~rfQ. 
:: 0) ~, ti <ib31ctj, h#g 0) g=i a~JZ.~ ti o c' cei Q t {&JE G --c J: i., [1 J. :1 -!7' :1 

1/ 1/ _::i. ti 6b 31 c1j, h t: 00 T Q {&JE iJ~ G, 

(h#g)(L#(S1 x N29 )) n B 6 = g(S1 x N29 ) n B 6 

iJ!JJx 1'.J ti. "J. Gt:: iJ! '? --C, JR~t \ Int B 6 1:-C h#g t: JEtl 3.5 iJ!~ffl-C ~ --C, 7 

1f:11/1/ _::i.:f:l&i)31c1}, L#(s1 x N29 )-+ JR~t ~rfQ. • 
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