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~ m t'XntHI{* Mm ~ ~ t nsy t:f;ti, Q p 1'Xn~,f1'H*O)~""-½'m Gt:. t 0) ~ 

~t'Xn q = m - p O)~}j ti.,".). 6$ G < ti u XV C ]RP X IRq O)MO)m:{i 

~ u X { *} iJ~~O)J::O)Jli:{f t t~ Q J:: -5 t::' ~,~t~ G t:f V :1J[A_]0)'3J~½'•tlf: ~ 

7'" t·f-c ~i!i 9 i'tbtr-C Mm ~ 1BHli"' Q. -~t:: ti V iJ~~t::r&"? -C~j}J G -cm: 
< t:: ~ Q t ;#-p § RJ! t~ ih o J ~ -'.!j{l V => W • V ~ ~ 15 Q . :: 0) t:. 6fJ ~Ji 

~-~~~-~-~O)M~~~$*g•t0)~~1:ffiMGk. *ffi~O)J:,; 
7 ;;t 1J .:c- :,,- 3 :,;;1:1•--e:-ti, .&:x-tt=~~0)•{5JftmiJ~m~i= t~ Q G G i.,. 

1§[A]~#ft{* M 2n+l J::t::~¥fl~ 1-M;a; a iJ~JE&')Q~~ffi~ kera ~]IXQ. 

kera iJ~~}jO)~* t t~ Q 0) ti~~i3Jffi½'~{tf: a I\ da = 0 iJ~}Jx; 9 ll"':> t ~ 
1:~ 9, kera iJ~ (if.O)) ~~!Rt#~t::t~QO)ti:li::k;#-pi3Jffl½'•tlf: a I\ (dat > 0 

(:wJ.O)~i'tti < 0) ~~"".Jt~c'~Q. -tGLJ/7:;;t 1).:C-:/3 :,;tti 

~ ~!R (contact) ti~ t ~ Ji (foliation) 0) tj:t Fiai 0) {5J iJ• 1: ~ Q . Eliashberg­

Thurston [6] tin= l 0) J:,; 7 ;;t 1) I.-:,,- 3.:,; ~§it,:;f~;a; a I\ da 2'.: 0 t:: 

J:: -:JLJE~Gt:. (§2). :;$:ff./ic'~-Gt:.1.'0)ti n > l O)tii'tt:: a I\ da = 0 t 
a I\ (dar > 0 0) tj:tfai ~ t:' -5 JE~i"';ti,t;f J:: t '7J•c-~ Q (§3). 
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2 n = l O)ti~ 

n = 1 O)~'frti•/i t: td:&~!Ml~t:: t 1' if-n 1/-0)~:mn~ i:e) ·::d::. •Ii t: 
ti Novikov O)fE'.rlc: \i\ -5 t 0)-/J~i:e) I'), {JIJ.:zt:f 3 ?JUtr:&<® S3 O){f}lO)•}it: 

ti 2 ?X:n; 1'-5'A T2 c:l'q]f§t~---C-lffli;t!,t;: Reeb pJG:frc:U¥t;f;t!,Q 'J 1) ,yr' 

1' - 7 Ail~* ti,Q. {i!!JJ--C--~!llif:l~t= ti Lutz >i C: U¥t;ftl,Q 'J 1) 'Y r' 1' -
7 A iJ~ 2e) I') , -t ti, t 13 t} Jf!!l"fjfj_ ( overtwisted) t~ t 0) C: 13 1 t~ \i \ ::$< -1 1' t~ t 0) 

t:=:fr'6ti,Q. ::i:,;1,:71--gf1Hi8~Ji~O)t_iW.t~c::-ti::$<-11'c-i:ltJQ. ::i:.;7:;t 
1) x.- 1/ 3 :,; ti Reeb JJX:fr c: Lutz >it PJ T 0) J: -5 t: OOJ!Mtt--c ~ t::. 

1. ~--cO)•iJ~:Et®O)~-frt~< ~-CO) c 2-•li. B(cf'~--cO)•iJ~-&iJ!~ 

t~j;j-frt~< ~-CO) C0--Jit:-:J\i\--C, ./jO)•w:t c 0-mlfJL,--c• 

~!llif:l~t{~Q::. C: iJ~-e ~ Q (Bowden[4] t: J: Q [6] O)~:mO)ffl~{~) . 

• Ii iJ~ Reeb JJX:fr tfi!f:: t~ tt;ti,tf-t;ti,t C0-m:{~--t Q -~!llif:l~ti:iMfJI 

f~li--C- t ::$< -1 1' --C-i:!tJ Q (Bowden[3] t: J: Q [6] 0) 3::siO)!iEBJ.J). 

2. iE~0)1i1.t\t:•Wr1¥Jt~-~!llif:l~li, l'q]l.;!}t~i¥J Anosov rfrtt:• L,, -t 

tLGtrfrtGt::~~.&/il'q]t:iF~5E-/ic-2e)Q (-::::fl [11]). ~5:E · :iF~n:'. 

./iiJ~ C2 tv3lO)!}"f~i¥1 Anosov rfrtc-ti, ~-Ii Ii Reeb pJG:frtM:t:: "f, 
~:J:&~!llif:I~ ti::$< -1 1' c' i:ltJ Q. :fr~ t ~PX L, -C \i \ Q ( ~ lu';J [2]). 

3. {f;l0)7.J--7°1/7'',y :7:frMti:J:&~!llif:l~t-;lt:5:E&i.)Q (Giroux [7]) 

c: c: t t: @J$irU~~-/i c: \i \ -5 Reeb JJX:fr tM=-:i•/i t, BJ.I G 'IJ~t:-t ti, 

c: :fr-/J~QMc-5:E&iJ Q. ITTJ~O):J:&~!llif:l~t~~ 1:-1 'J 1' ~0 -~M L, -c, 
-~O)@JfirUW•li~~W:'6~Q::.c:~--c-~--c. -~-~~::$<-11'~ 
~-&ti-tO)@J$irU~~-li tit§x,J- Thurston :iF~:c\ c: \i\ -5 t 0) tmt:: --t 

(~ [14]). ~t:@J$irU~~-/iiJ~t§M Thurston :iF~:c\tmt::--tt~ G t:f 

Mfit--t Q 7.t-7° ✓ 7· -Y :7 O):J:&~!llif:l~ti ::$< -1 1' c-i:ltJ Q (-::::fl-~ [13]). 
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H=I xt Thurston ::f ~ 5:\ Ii Reeb PX :5.t ~ ~ t~ tci:: 1-t'. Ji 0) ~ ~ t:: Thurston 

[17] iJ~ ~ L, t~ t 0) c' i.b 0 ii~, ~M!l!tl~c- Ii~ t ::f ~A iJ~ Lutz ~ ~ ~t~ tci:: i., 

:: t , --:::> i fJ )? 1' }- '~! t ~ fill c- i.b 0 (Eliashberg [5]). t :: 6 iJ~ Reeb PX :5.t 

~~--:::>~~-c-t, fittt::~tVJ:PX:5.tiJ~~t;tLliJ::O) 3 O),WLJO) J: -5 t::::f~A~rr;ilf 

t~ 9. i t~::f~A ~ mt~ 9@1.(!iPJt~•Ji t::~WUci::~M!l!tl~O) 1' 'J 1-- ~-r£% 

~ ~X3R '6 it 0 :: t t Pf~ c- i.b fJ , ~M!l!tl~ 0) •Ji A.. 0) llX3R § {.,is: t:: # L, ~ L, iJ~ 

i.b0. ::O)J: -5 t:: Reeb /Jx7J'~~--:::>-/jt::li9-::> ~ fJ L,tci::i.,:: tiJ9i0. 

3 n > l O):l:Jlr~ 

neb?Xn c-li% t::./j{P,U t:: }- Mo 1/- O)~*iJ~'.'J> tci:: 1-t, *1 :: t iJ!ro5~c-i.b 0. 

"t" t1 t:·:: 6 iJ~ Novikov 0) 5Ef!IUi 4 ?Xn PJJ:: 0) 1¥1 ~~f.,is: 0) ~ t:: m, G iJ~ tci:: ~ 

?X n 1 .Ji t:: li-JN fr. L, tci:: i., :: t iJ~ :B-iJ~-::> --c i., 0. ~ ~lj. ;z G t1 t~ .Ji 

~ (fn]&fJ --C~ L, <) c)(r£ L, --C ~--C 0)-iJ~W~c-i.b 0 ./j ~ ff 0:: t iJ~c- ~ 0 

(Meigniez[lO]). fittn, neb?Xnc-t@J.(!iPJt~•/jt::l:t Reeb fJx:5.tO)J:-5 t::1¥1 
.iJ!iffitrl'f~:5.tiJ~i.b fJ' -5E0)5k{lf:Tc-~•t= 1/ ✓ 7°v-7 T -1 o/ -7;tl~iJ~AQ 

(~f~ [12], ~ [15]). 1/ ✓ 7° v -7 T -1 o/ -7 ./j lil&J!IV!t;E.ff!.~t:: asi., --c_m~tJ: 

Poisson ti~ O),WU c- i.b 0 iJ~, }- Mo 1/- 0) ~tt t li75 ;z G t1 --C * tci:: iJ~-::> t~. 
t ti 1-t' ;z 3 ?Xn~~{.,is:O)~~-}j Ii V /' 7° v ::7 ::;-- -1 o/ -7 .Ji c-t i.b 0 iJ~ G, 

./jO)}-;f-01/-~-~~~BWf1~~0c-~<~•O)V/'7°v-7f--1o/::7 

tl~O),uJf~ ~ !!lt::-k Iv c-1.t' t~ t 1~1JlJ 9 0:: t liPJt~c-i.b 0. 

i t~~~O) V % 7°v -7 T -1 o/ -7./j ti., -5 t O)iJ~i.b 0 .• /jO) V /' 7°v-7 

T-1 o/ -7tl~~~~{.,is:O) 2-~A w c-i'tt}li, a I\ wn > 0 iJ~jp.~{r.0)5kflf:, 

a I\ dw = 0 iJ~ V /' 7° v ::7 T -1 o/ -7 ti~ 0) PJ~:5.t5k{4 c- i.b 0. :: :: c-ff ~ ~ 

dw = O t::5t&fJ t~ t 0) iJ!~~O) V /' 7° v-7 T -1 o/ -7 •Jic'i.b 0. n = 1 O)~ 

*1 ~/iii t ~fll!l!tfmO):f¥t1:r"'imt:tMiJ>:tt--c "' o G. ~!!Uf~O)?? -1 1-- •ri t ~ME•ti0)=:n:J11iftJ! 
-f-0) 11 iWJ?Xnfl:;'"t o::. t -:t fJiJ• --:J --C 1,' 6 O)f:.'/J;, Jff ii:,,O)~Ji/iO),WtliJ!tI t 1v ~t,ti, ,0)--c, 

::i ✓ 7 ~ 1J .:c-::,, 3 ✓ ~ffiMu G--c -:t @:1:, 1:ff o -:t 0) ti~" ,tJ, -:t G :ttt.ti, ,. 



17

-§-0)~~0)1/ ✓ 7°1/7-r-1 o/ 7~Jili 1--- 1-- (taut) ~Jit~/:f;tJ,6tO)--C, 

1-- it-' P :J-JJ Jvt:::: li~t O)~ t ffi~ak]t:::: 3tb 6 Jv- 7°-/J~tf.:tEi" 6::. t t:::: ~ '? 

t~~·:::f tt G :ti, 6. &:xt t: Reeb JvGJtO) ~ -3 t:~]i t::::;flWfak]tch¥TitZ1,iJ! tti -C \i' 

< iJ· A 6 iJ· L, -/J· c' ~ tch \i, dead-end tch ~~?t iJ~ &J 6 t 0) ii 1' - 1' --C tch \i,. Ji < 
A'..~::. t t:::: n > 2 O)ti-§-0)~~0) 1/ ✓ 7° v 7 T -1 'Y 7 ~Ji F t:::: ii, ffi~ak] 

tch 31){jcf;IJ~~?t~~{* N 3 iJ~tf.:tEL,t, 1--- J--~Ji~s¥:tt*l~-. F O):e-~ 

t N 3 0)3t;blJ ii l :f5(0)~--C&J6 (Martinez Torres[8]). -?/ilJ 1/ ✓ 7V7 

T -1 'Y 7 ~Ji Ii 3 {'j{jc~~{*O)~}i t {J;J, -C \i' 6 t 1~~J L, f::_ < tch 6. 

~ t Eliashberg-Thurston 0) ~m--cti, i'ffl{'j{jcO) ::1 '../ 7 ;t 1) x-:,; =1 ✓ Ii 

1){ 0) ~ -3 t: Wi r!:~di t: ~ '? t JE'. ~ i" A'.. ~ t 0) --c &J 6 . 

~~ 3.1 ([6]). M 2n+l J:O)jp~~ 1-%A a iJ~;E'.isb 6.ffl~ffiJt;(p' kera -/J~ 

(ET-) :J '../ 7 ;t 1) x - :,; =1 ✓ --c &J 6 t ii, ker a ~ ~ 7 1' Jv * t ~ f::_ t ~ 0) 

:fl~UI~ J -/J~tf.B: L,, da(v, Jv) 2: 0 (Vv E ker a) t tch 6::. t c'&J 6. 

f::_ ti LAJ;t G Ii::. ::. -/J• G {AJ 0) *amt 1i t \i' tch \i'. f-t!rn, Altshuler t Wu Ii 

Wir!:~!'tit~tc:h6MJ~iJ·G :1 '../7 ;t 1J x-:,; =1 '../0);%sm~1ft::_ ([1]). -=>i·IJ 

a I\ ( da r 2: 0 0) t ~ t:::: ker a ~ AW- :J ✓ 7 ;t 1) x - :,; 3 '../ t Uf ,.,~~ t L, t, 

f};l G Ii a I\ (dar-1 -/J~r~ .:z tch \i, t::. ;s --c AW-:1 '../ 7 ,t 1) x-:,; =1 ✓ O)~~!ll 

f#~A.O)W2%~ ;;,\j;z f::_. ::. :ti,/i~ ffl--C&J 6 iJ~, jJb~tch 0) li~JiiJ~1c~t:~r~ 

~ :ri,f::_::. t t ~*akJtch )( -JJ ::..A'L iJ~ n = l 0) t ~ t ~;b G tch \i,::. t --C&J 6. 

"t" ::. --C Eliashberg t Thurston 0) fE'. ~ t:::: fill~ fl -C-::>--::> jp § BJj tch *a~ -JJqi G 

Zl,Q~~~~~O):J ✓ 7;t9X-:,,'3 ✓ffi~~~A9Q. 

~ii 3.2 ([15]). M 2n+l J:O) 1-%A Q iJ\ &J Q 2-%A T ~~;tl,O)~~ t 9 

Q E:T-::1 ✓ 7 ,t 1) x-:,; 3 '../%:i:\c'&JQ t ii, Q /\ (da + cTr > 0 iJqf:JlO) 

c E ( 0, 1] ,: -::> \i' -C IVG IJ fl-=>::. t ~ § -3 . 

-WU 3.3. ~~!ll%Aiit~Zl,-/J~ffi€\i' (T = 0) t ~O) ET-::1 ✓ 7,r 1) x-v 3 ✓ 

%:i:\--C &J 6. 1 f::_ ker a iJ~~}i ~ JE'.~9 6 t ~ 0) ET- :J '../ 7 ;t 9 x- 1/ 3 ✓ 
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MAc-ti, r il~-JH::~rJ!{tt~ 2-MA~JE&I) Q. -:) 1 IJ Er- :-:1:,, 7 ;t 1J x­

v a :,,MA~ffiv:,, ~~ ~ ~ ~ o/ ~-~ t-MMA© *OOc-~ Q. 

$.i~. J::©;;E'.~c-ti E ©!'Jl{illi~ll::.&1)-C a iP G 7 ~,~im,::~.,~~= t ~>ft&l)-C 

I.' Q J:: -5 t:: J! ~ Q ii, ~ ~ t:: ti a I\ d( ef a) = a I\ ( ef da) c-~ Q iJ~ G r t 
a t::fq]~if.©~fi(~lHt-Ct.Bl<, t-:)t~,::~.r-::.-ct.sii.,. -:)£ IJ da ~ 

da + ET ()) J:: -5 t:: r, 7 )( 5< E > 0 11 ~ 'c' Tfti iE G -C !rn-5¥ 00 ~ J:: ~P 5! {t t:: G -C , 

E-+ o 0 rtr~~~.&? J t::;BttQilHttitt~m:-1:tt:fJ::1.,0c-~Q. 

~ ti1tBI~ a I\ ( da + r r > o t 9 Q -~iJt ~ IJ , titL-~!kfl~ t ~ t;f tt, t:: 

(Nunes da Costa-Petalidou [16]). .:t- ti, C' tiffi-~!kfl~ t *!j'.a"J t:: ~ b G t~ 

1.,0c-, }jtt, r 0 t::. 6 ~~~.&t::!J\ ~ < G -c J;.Q t :J>t~ < t t a/\(dar 2:: 0 

( AW- :J :,, 7 ;t 1) x - 1/ 3 /') t t~ -:) t::. :=_ 0 ~~C';E ~ G t:: ET- :J :,, 7 ;t lJ 

x - V a /' c-~ Q iJt, i; ff[\ ti ET- :J :,, 7 ;t 1) x - V a ✓ t 0 ffi {J;l ~ ,m ~ G 

t::t©'c'~Q (§4). ET-:J :,,7 ;t lJ x-V a :,,t::ti~2L~iJt~1.,iJt, Er-:J:,, 

7 ;t 1) x-v 3 /' ,:: ti.PJ- l"©~'i!L~iJt~ Q ::_ t -jJt!ft~c-~ Q. 

-$~ 3.4 ([15]). 2n + 1 i'JZJI:M~#ft~ M 2n+l J::t::-~!kMA a, ~P~~M 1-

MA v, 2-MA r iJt~-:) -c {(1 - t)v + ta hE[o,iJ iJt Er-:J:,, 7 ;t 1J x-v a 

/MA©~c-~Q t9Q. 9Q t n > 0 ©t ~ v/\(da)n = 0 t V/\Tn > 0 

iJtfflG I) }l"J. 1 t:: (1 - t)v + ta ,it= 0 c- S 1 J::08±100*0 Riemann-~ 

t G-C .Bl<~• GtLt::•~ ~f!:'.~9 Q-/Jt, t > 0 c'ti-~!RMAt::t~ Q. 

!iESJl n > 0 c-~ Q::. t iJ~ G, (2n + 1)-MA v I\ (dar ti a I\ v I\ (da)n-l 

0~1!:?tc-~ IJ, M~#ftfiJ::c-©ff!Jtti o t t~Q. t::. 6-/Jtf&;;E'. 

{ ( 1 - t) v + ta} /\ ( tda + ET t > 0 ( 0 :S t :S 1, 0 < E :S 1) 

c- E • 0 t9tl,t;f {(1-t)v+ta}/\(dar 2:: 0 tt~Q-/J~G v/\(da)n 2:: 0 c­

~ IJ , ff!Jt iJtr~ ~ Q -:. t n~ G •~g~a"J t:: v I\ ( da )n = 0. {Jx;;E'.c- t = 0 t 9 Q t 

v/\Tn > o. t > 0 0 t ~ {(1-t)v+ta}/\(tdar = tn+la/\(da)n > 0. • 
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'..lEI.I 3.5 ([15)). 2n + 1 t'Xn&J1$,~{* M 2n+l J::t=~~!R*A a iJ!ilf) fJ, ~o ~ 

~- ·::n:: i"" 6 ;;t- 7::.,, 7'',y 7 7.tNH=~if L, --ci;\ 6 ti"" 6. ~ t.:: N 2n-i = 8~ 

t=~I::~~ 1-mA Vt 2-mA TN ;lJ!ilf) ~ --c' 'r/1 = a!N2n-1 t L, t:: t ~' 

{ 'r/t := (1 - t)v + trJ1hE[O,l] iJ! N 2n-l J::O) cTN-:J ✓ 7 :t l) I.- '1/ 3 ✓m 

AO)~--C-ilfJ6ti""6. i""6t::.O)~ti, M 2n+l J::O)af)Q 2-mAT ~fj;hO) 

~f$ti""6 cT-:J ✓ 7 :t 1) x.--::,,, 3 :'./MAO)~ {at} t=:f:Jt~L,, a 1 = a --C-, 

{at}tE(0,1] iiJ::O);;t-7°::.,,7'',y 7 t=~if9 6~~.'RmAO)~--C-afJ fJ, kerao ii 

@JfifPJ~~Jj F ~JE~9Q, J!t=t L, TN iJ!&JmA--c-, ~--:) ~o J::O)&j 2-

mAt:f)t~9 6 t~ G If', J::O) T ~ (dao + cT)lr.r = cTITF iJ!~~0)'1// 7° 

v 7 -r -1 'Y 7 mAc' afJ 6 J:: -5 t:Jf:it 6::. t ;lJ!-z: ~ 6. 

S 5 -? S 4 X S1 J:: t= Ii= O)J£:fliJ~ G ~f$13'-Jt~~~!Rfl~ ~ ttl9BB t L, --Cf#JJx 

~ ;h6 '1/ ✓ 7° V 7 T -1 o/ 7 ~JjiJ! 1' ;f-p -:)jJ Jvt:ffl€mH~ af) Q. = ;ti G ii~* 

13'-J t: -=-.ft [12] O){Jtl ~ :J ::.,, 7 :t 1J x.--::,,, 3 ✓ t L, --C MlliR L, t:: t 0) c' ilfJ 6. 

4 er= ET? 

ET-:J ✓ 7 :t 1J x.--::,,, 3 ✓ ~/E~9 Q 1-MA Ct iJ!, af) Q 2-%A T ~fj;h 

O)~~ t 9 Q cT-:J / 7 :t 1) I.- '1/ 3 ✓MA--C- afJ Q = t Ii, {~~t'Xn1$,~{* 

t: ;Js 1; \ --C lJ,. x G ;ti tdffi:ti~ffl~ ~ ~ ,~ --C-~-? iJ~ t: i"" 6 ffi-::,,, ✓ 7° v 7 -r -1 ,y 7 

% AiJt(J:.f:Ei"" 6 ::. t t IBJ~, fffi 1fi t: rui:a~ --c- ~ 6 ::. t --c- ilfJ 6. *ffi'i--C- ii n = 2 

O)t~~~,ox;f)}'[~::_tO)fil~O)ffi~~~~. n>2--C-~~~,ox;f)ft~t 

L --c t tiE a~ ;o!if L < t~ 6 ::. t ~ ~ 6 . ~-'-< ii ET- :1 ::.,, 7 :t 1J x. - -::,,, 3 ✓ t= ~ 

1; \ --C 0) ~* ~ f{} t:: t Ii 1; \ x, J!. {*13'-J t~,Wtl ;lJ! afJ 6 0) ii n = 2 0) ~if--C ilfJ fJ , 

n > 2 O)t~if i--C--@!tilbt::~*iJ! ET-:J ✓ 7 :t 1) x.--::,,, 3 ✓ t: ~l;\--C O)~*--C­

afJ Q t l,--C t, :filiJ~60 0-'f. ft--C ;lJ!t~ \; \, ~ff t cT- :J / 7 :t 1) I.- '1/ 3 ✓m 

A~J£~t L--C1iJf~~~6b, J!.{*13'-Jt~~*iJq{}G;tit::t~ift: ET-:J '/7 :t 1) 

x. - -::,,, 3 ✓ t: ~ 1; \ --c t ,ox; fJ ft~ iJ~ ~ Foi -5 ::. t t: t~ 6 t!.. ;s -5 • 
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:iEJ:I 4.1. M 5 J::O) ET-:J / 7 ;,J- 1J .::C.- "1/ 3 ::,,,,rg~ 0: ti ET-:J / 7 ;,J- 1) 

.::C.-"1/ 3 /'~fE~TQ. "tt.t;b-f:> kera J::f:: (ffi) ~*f-1~ J i,){&>-::>--C, 

a( v, J v) 2: 0 i,)qf ~ 0) v E ker a t:: -:JI,,' --C fflG IJ }L-:J. 

$~ 4.2. w t T ~ 4 1X5'c~~1* w4 J::O) 2-,rg~ t -t Q. {f~O) EE (o, 1] 

Jjl..,"(" w+ET i,){~F~1~c'&>Qt~, W J::t::1ffi;~*1'f-f~ J i,){;(¥;{£l..,--C, 

w(v, Jv) 2: 0 t (w + T)(v, Jv) 2: 0 i,)qf~O) v E TW4 f::-:J1,,,--cµJZ IJ :V:-:J. 

n ~ w2n J::0)1ffi;"1/::,,, 7° v :7 -r -1 o/ :7t-l~ t -t Qt ~, 0( v, Jv) > 0 (\fv) 

~rr,ilit:: Tffi~*f-1~ J tit~-?n•l:&> Q (tamed) t § :S O)c'~-=> t::. ~{lF~ 

~6b--C O(v, Jv) 2: 0 (\fv) t L, t:: t ~§§ffl-?n•·c-~ 6 t 8 :S:: t t:: L, ~ :S. 

Ofr ,~ p 1: ti Tp w2n t:: ~~ t.t~® ~ If:X-=> --c Op = t ~-t:: t t:: -t " [ 0 ll 
-1 0 

Q. ::::1:0, 1 tin1Xi£1.JO)~fi~J, ~{ftfi7Uc-~Q. 

~~ 4.3. W 2n J::O)ffi"1/::,,,7°v:7-r-1 '1:7t.l~O ~~JEL,t;:t~, -ttLf:: 

00 t.., --C§§ffl-?n•~ffi~*fl~-:@:{ttiPJ~1:~ Q. 

iiEa}j. W 2n J::O)§§ti-?n•t.tffi~*f-1~~, Ofr,~ p 1:§§ffi-?n•tct Tp W 2n O)~ 

**i~-:@:{t~ 7 7 -11{- t -t Qfi'DPfr§ a}jtct 7 7 -1 7''v-"1/ 3 ::,,-0)--l! :71/ 3 ::,,, 

t ~ .:z --C, 7 7 -11{-i,){PJ~1:~ Q:: t ~ ~T. TpW2n t::{f~O)ffl-?n•t.t 

~*ti~ Jo ~lf:x IJ' ~~tct~®~If:X-=>--C Op= [ 0 1], Jo= [O -11 
-1 0 1 0 

t ~ L,, g;grai .J = { J: IR.2nO)ffi~**•~ I J + JotiiUW} ~ IE~~ t "9 Q 

2J{l q>: J .-+ I - (J + Jo)- 1(J- Jo) ~~.:ZQ. :: :: l: I ti 2n t'jzO)~{ft 
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1-rJUc'ib o. ~~ t:::ittil·6b G tLo J:: :it= <I> 1:t 

<I>(.J) = { [1 ~ Q 1 : Q] I P, Q /;J:: n ?XiE151-rJU} n GL(2n, IR) 

-"' 0) ~ :fr fAJ tEI '¥ {J -c 2b o . J 1:: Tp w 2n l: 0) ~ ffi-? ii~ tch j0'1UI ~ t -t o t 
OpJo 2 0 J:: IJ Op(J + Jo) > 0 t:.ii~ G J E .J -C 2b o. ~:: c'§§ffi-?il•t~ 

IHfjUJ~~{;,$:O){J1:: Tc <I>(.J) t -ttLti T = [1 - Q p l E 7 0) 
p l+Q 

t t <1>- 1 (T) = T Jor- 1 iJ!~~ti-?ii~tchO)-C OpT Jor- 1 2 0 c'ib I)' 1JE"? L 

TTOpTJo 2 0 -Cibo. ::_O)?k{t!:1:'.mif::9 T 1:::t-5--:::>~-:JL T1 t~t, 
Tt = (1-t)T +T' t ;B <. (T' -T)J0 = -J0 (T' -T) -Cib o:: t t::a:~-t 
o t T/OpTtJo 0) t2 O)~M&/;J::;j.pi£-Cib o:: t iJ!:friJ~ o 0)-C, T/OpTtJo 2 0 

(Vt E [O, 1]) -C 2b o. fJE-:J --C T( 3 Jo) t;J:: 8 -C 2b o il•.G J:iJ~-C ib o. • 

4.2 $~0)~iEBY.I 

fifl~ 4.4. ~,~PE W 4 ::::.' t t= wp + 'Tp = [ 0 1] t~-t TpW4 O)~)giiJt 
-1 0 

1¥:f±G--c, wp 1:=1xO)c:'t1il• l -:::>0){±15-c~-t:: tiJt-cto. 

0 

0 
(1) ibo >-1, >-2 2 o 1::mi.,--c wp = 

->.1 
0 ->.2 0 0 

0 0 >. 2c 

0 0 >. 0 
(2) ibo >. 2 o, ff~O) c > o 1::mi.,--c wp = 

->. 0 0 0 

-2c -,\ 0 0 
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0 

0 

-a 

0 

0 

b 

a b 

-b a 

0 0 

-b -a O 0 

fiEBJl ~,;z!s:i'.Jk]t::ii Massot-Niederkruger-Wendle [9] t::~iJ•tl,--C\.,\Q. w +T 
,a:.jp~{~tiiJ• G 'lj:{j B : TpW4 • TpW4 ~ (wp + Tp)(Bv, •) = wp(v, •) 

(\:Iv) -e ~ 6b Q .::. t iJ!--C ~ Q. B 0) u!u 1'f {ii'[ iJ!~ 4 m'.M ,\ c' a, -:J --C B iJ! 7-. 

-JJ 7 -~~--Ct~ \.,\t~,&r t:: --:J \.,\ --C ~ ;z tLii, 1! I') ii~~ --Ca, Q. .::. 0) t ~ 

(wp + Tp)(B·, •) = (wp + Tp)(,, B·) t::tE~ L, --Cf'XO) J:. -5 t:: TpW4 O)~~ 

{v1,v2,w1,w2} ~~6()Q. *i" (B->.)v1-/- 0 tt~Q V1 ~IfXQ. 1xt:: 

(wp + Tp)((B - >.)v1, w2) -/- 0 t t~ Q w2 ~ IfXQ . .::. ;ti, G iJ• G c > 0 ~ff~ 
t l,--C 2cv2 = (B->.)v1, 2cw1 = (B->.)w2 t9;ti,/i (2) O)fifLl~fijQ. 

B O)u!u*-ffit'[iJ!~t~ Q 2 --:JO)~~--Ca, Qt~ 'i V1, W1 iJ!u!rl*-f{ii'I >.1 O)u!u*-f 

~ (7 1-- Jv--C (wp + Tp)( v1 , w1) -/- 0 ~ rr,ilft:: 9 t \., \ -:J t::Jtii't:: L, --C (1) O)fi?Ll 

~fijQ. B iJ!7,.-JJ7-~~0)t~ti>.1 = >.2 --C&0Q. u!u*-f{i(IiJ!i£tt::iiO 

--c &0 Q .::. t (i c: ~ tj\ ~ < L, t:: t ~ t:: w + E:T iJ!jp ilH~ --c &0 l'J ~ t1 Q .::. t iJ• G 

5.tiJ• Q. (3) ,a:.u!rl*-f {i(IiJ!)j[~t:: t~ Q ~tr--C &0 Q (fillBJHiM'.~Foi•). • 

fffl~ 4.5. J::O) (2) c' >. = o 0) t ~, ~{lf: wpJ 2: o iJ•--:J (wp + Tp)J 2: O ~ 

mt::9~~ft~ J ~f*'iPJffi-r:a,Q. ~t= W 4 J::O) (2) 0)£~f*x c w4 

0)1¥J§ X J::t::;fffi;~~ti~ J nt(¥;(£ L, --C, 1!r,~ p EX --C J::O)~{lf:~rr,ilff:: 9. 

PJ T.::. O)fiJ'm ~ fiEB)j9 Q. ~ l'J O){f~5J t:: [q180)~{4 ~ rr,ilft:: 9 J:. -5 t::}Jt5J9 

Q .::. t ,a:. [9] t [q}8t:: 9 ti,i--c ~ Q 0)--C, ,;z!s:ffi'j O)~l_l t tfti'J'mO)fiEBJHi-: ;ti, c' 
~PX t t~ Q. ?Xffi'i §5 --C ,a:. [9] O)i%a* t ~ k iJ!~f&{iiJ ~ L, t:: \., \ iJ· ~ ~ r( Q. 

~--n>20)-~~[q}-O).::_t~~~L,J:.-5t9Qt, •m~~(:rffl• O) 

fr.P¥:ff~5.t) iJ!fi~t:: t~ Q titt--ct~ <, (2) 0) !Jordan *ffilffi!J iJ~~;flt:: t~ l'J, 

5.til&: 0) t = 0 --C--l! (7 1/ 3 / O)ffljjx (:rm• O)fi~:S:~5.t) iJ!ffif~'i5~ ,:: t~ Q. 
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!iEHJl §4.1 OYf/j ~ 15-C: 

m.(J) = T = [1 +QP Q ] n '±' l _ p , Hp = Wp + 'Tp 

t L, --C, ~{l:j:: Ii OvJ ~ 0 'IJ~ -:J wpJ ~ 0, --;; t l'.) TTOvT J0 ~ 0 'IJ~ -:J 

TTwvT J0 '2 o. ,\ = [ ~ ~l c = [~ ~l ~ = [~ ~] u1,-c,lltlf 

[1- QT pr ] [ 0 
pr 1 + QT -1 

1 ] [1 - Q P ] [o -1] > 0 
0 P l+Q 1 0 -

[l-QT 
pr 

pr ] [ o >. + 2c] [1 - Q P ] [o - lJ 
1 + QT -A - 2_g 0 p 1 + Q 1 0 ~ O 

-r:i:b l'.), >. = o 0) t ~ O)MiJ~ >. > o 0) t ~ O)M~?i" 1v-z:i., Q-=. t iJ~ftiJ~Q. 

J: -=> --c >. = o 0) t ~ M~Fai iJ~riJ"3-r: 2b Q -:. t ~ ~it /;fN i.,. xt~t:::: f!i < t 
jjlijjj' [; -; ] '2 O (VT = V, WT = -W) 0)/fM: t,c ~ , ~M,f<:;l&(: J: ~ 

v ~ o, vvtw = w, 'IJ~--;; v + wvtw ~ o 

t~Hi'c5;t!,Q. t:::.t:!.L, vt li@:3(fiJU'c'X"-1'1{tGt:::.t ~O) o-r:t.t\t'~1f{@:~ 

:i:--c~~t=~.:z --c1~i?.,;ti,Q r -!N'.{~~nt:::.~fiJLlJ -c:~ l'.), vvt(= vtv) Ii 

{0, 1} O)~~ ~ xtfeJJJJGft t -t QXffi§frJLl t:::: t.t Q. c5 --C J:O)~{tf:O)ITTJ*-C:li 

t 9;tJ,/£J: <, 11*-r:/i 

1-PTP- QTQ 
= PTQ-QTP 

{ v = c + £ + (c - _g)Q - QT(c - _g) -. pr(c + _g)P - QT(c + _g)Q 
w = pr(c - £) + (c - _g)P + PT(c + _g)Q - QT(c + _g)P 



24

[
-l - x(z2 +w2) -w l 

x2 +y2 
p = (x2 - y2)w - 2xyz ' 

2 2 X + l 
X +y 

[ 
y(z

2 + w2
) yzl _ x2 + y2 

Q - (x2 - y2)z + 2xyw 

x2 +y2 

:_ :_ --C x, y, z, w ti~~O)~f'j'~~--C, 

xw - yz > 0, x =/= 0, (x - 1)2 + y2 + z2 + w 2 ~ 1 

~W,ilit::i". Y = y/x, Z = z/x, W = w/x t i";hii, 

W>YZ, 
2-x 

y 2 + z2 + w2 < -·- o < x < 2 
- X ' 

t tc:t: 1J, Y ZW ~Fa90)Etl:JTiiJ W = Y z ti@:t.:c~ $;i) ti" of31<00 tffiWres--citi 

o:. t iP G, J::O)?k{lf:iJ!JE'.oiJ -3 xyzw ~Fa90) ~mliPJ~--C it> -3. D 

~~ 5.1 ([9]). ~Wt=~~!l!fl~ kera: ~M°'-::>::I /'l"-7 r-1//'7°v:7-r1' o/ 

:7~fffe~ (w2n+2 ,n) ti, -::,,:.,,7°v:7-r1' o/ :7mA O t::xtG--Cffl-\=>il~tc:t: 

ffiUl~fl~ J iJ{;(+,tEG--C, J nrkera: ~{it>, 5j1;,~~Ada:(v,Jv) > o 
(Vv E ker a\ {O}) nrp_x; 1J ft-:> t ~, §i 1/:.,, 7° v :7 T 1' o/ :7 ft~ t ~ti;h-3. 

!I! t: da = w I aw2n+2 t "' ? ?k{lf: ~-:) it t:: t> 0) i){5j 1/ / 7° V :7 T 1' '1/ :7 ft 

~--Cit> -3. ~?jzjc t: ;B 1;, --C :t §~-::,,:.,, 7° v :7 -r 1' 'Y :7 ft~O)~W.O)~~!l!fl~ ti 

3i< 1' 1-- --r:-iti -3. §~-::,, /' 7° v :7 -r 1' o/ :7 ft~O)JE'.~ti?jzO)frJ'JIH: J: '? --Cli: ~~ 

;t-3:. t:t--c~o. ~~ [9] t:;BttoJE'.~ti~O)m--citio. 
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~~ 5.2 ([9]). :liJ'f.O)~~!llt#~~ kero: t t" -o :1:.,, ,/\ :7 r- 1/:.,, :Iv :7 T 1' o/ 

:7 ~ij'i{;;fi; (W2n+2 , 0) iJ~§$J 1/:.,, 7° v :7 T 1' '1/ :7 ft~ t t.t -o &f~+?J'?k{lf: ti, 

:ljJ'f. J:: -C a I\ ( tda + O I aw2n+2 t > 0 (Vt ~ 0) t t.t -o :. t "0 a, -o . 

:. O)fE'.~t:: JS It -o:tlW,O) kero: t::-::>\i\"(, ~tLiJ~~~!llt#~-Ca, -o t \,\ -5 ?R 
{lf:~:71--ttt;f, T = Olaw2n+2 -do: t L,--C, Q; ti ST-:1 :.,,7 :t ') X..-1/ 3 ✓ 

"0 21, -o . t-!. t-!. L, s = _l _ -e 21, -o . ;:_ 0) ;:_ t iJ~ '? 1.X 0) J: 7 t:: §§ 1/ /' 7° v :7 
l+t 

T 1' o/ :7 7 1' 1) ✓ :7''0),ffl~ ~-®{l: L, ts: t 0) ~ ~ .:Z -o 0) ti§ ~"0 21, ,o. 

~$j 5.3. :ttW.t::;JFW~ 1-ID~ a iJ~n:'.6'J -oiijflJlffi~ kera ~~-=> :1:.,, ,1" :7 

r- ~~{* w 2n+2 iJ~M 2-ID~ w t 2-ID~ 7 ~ ~'G' T = ilaw2n+2 t L, L Q; 

li:t.iW aw2n+1 J:: 0) ST- :J ✓ 7 :t 1) X..-1/ 3 :.,,-c_; 21, I'.) , J! ,:: w2n+2 J:: C' ti 

(w + si)n+I > 0 (Vs E (0, 1]) iJ~JJx I) if.-:> t 9 -o. :. 0) t ~t_iW,O) :J ✓ 7 :t 

1) x.- 1/ 3 ✓ tij@WJ ,:: ft~PJJ'f~-C 21, Q t § 7. 

J::O)JlrJtc-j@WJt::ft~PJl'f~t.t~~!llt#~ti::><'-1 t- t.tO)-Ctit.t\i\iJ\ o ~ 0 t 
. L, --C ~ t, t.t t'' t ~rJUi/t iJ~ -o iJ\ )t '9 ti~~ t:: §$J 1/:.,, 7° v :7 T 1' o/ :7 ft~ 
PJl'f~t.t#l~ t O)~\i \i,)~a, -o 0) iJ~iJ~rAi~-c 21, -o. 
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