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BCK-ft~ i.: cl3 ,t ~ (I) -~ftj: ~.: 00 ""t ~ 2 -:J 0) a!~ x,y 

(Two topics for the condition (I)x,y in BCK-Algebras) 

1 ~,f:E/~ \.. .::lb.§. 
!.!Fllffl C.. 1=§1 ;.r-. 

Masaaki Kumazawa 

Minoh Gakuen High School 

18791ff::lffiu:El"F~ G. Frege t:t., it:!l'!!:ifri-ID!lmu:fl!t•O)jHJJ0)0J:El[*i::?iB1R Ld:. 
't" 0)0:fE![* t:t. 6 --:J O)f(lffiu~Ja.lW i:: {&5E L, --c 1,' 6 iJ!, =. 0) 6 --:J O)f(lffiuffl~Ll i:: {t!!O)fllffi« 
m~u i:: .t "'.) --cui~:f@!.:z o ~Jj,iJ!, 1P < O)lffi«:Et"F~ • ~"F~i= .t "'.) --c.1& 1J *.ll.* nt::. 
B't" G <, -:;tLGO)Wf~O)~~-C.:b6 :> iJ\ it:!l'!!:ifri-lmlmu:EIJ: IJ tii§1t,filmuffl~LliJ•G 
-e ~ --c 1,, 7-> iJ!, .fllli{@:iJ!J, 7-> t ,W-:bno i§ 1, ,ifri-Ji!!lffi«J:EI[ i:: J! --:J it 1±1 't" :i t 9 7-> :1:HcrJ 0) 
Wf~iJ!l:J::.ttLt::. 

19601f{~f::#00m;!;%l:J::.t:t., =. O)f(lffiufflJW i:: §l:J.ibt::ifri-fil!lffi«J:El[f::009 7->Wf~f::, 
.$1cl:J::.iJ!m;JJJ9 6 $ 1% O)~"FWf ~ ~i'Jv- 70) ;,< :,,-1,- t ~f::Jf~ IJ *.ll./v ti. 't" L, --C, 
=. O)Wf~O)r:f:r-C, it:!i'!!:ifri-.lmlffi«J:El[J: IJ ti ~1,,{~1Rit9~ifri-.lmlmu:fl-C.:b 6 Meredith 0) 
System B-C-K (BCK logic) i:: {~~{~ l, f:: ti 0) t l, --C, 19661f f::#00m;!;%l:J::. t:t., 
lffiu>C [2] f::;JS1,,--c BCK-{~~i::5E~l,f::. 

't" 0) BCK-{~~0)5E~ i::l/{[~¾.{9 6. 

:JE'.~ 1.1 (BCK-{~~) 5E~ 0 t ~:CJ[ij[. * i::~--:J < 2, 0 > ~O){~~ 
X =< X; *, 0 > iJ! BCK-{~~-Ctb 6 t t:t., X O),f:f~O).JG x, y, z f::x,J- l, --C, 
'{'X,O) 5 --:J 0)*{4 (I)~(V) i:: ri/illt:: 9{~~-C .:b 6. 

(I) {(X*Y)*(X*Z)}*(Z*Y)=0, 
(II) {x*(X*Y)}*y=0, 
(III) x * x = 0, 
(IV) 0 * x = 0, 
(V) x * y = 0 iJ>--:J y * x = 0 f,t G ta:' x = y. 

=. 0) t ~, l.?Z 0) J: :> f:: BCK-{~~f::, ~- * i:: {~ -:J --C 00~ ;£ i:: .A:rL 6. 

X*y=0-Ctbot~,'t"O)t~~-IJx;£yt90. 

=. 0)00{i ;£ t:t., BCK-{~~f:: jS\,\"( /lliffOO~ t f,t 7-> =. t iJ!9:;Q G tL--C \,\ 6. 

BCK-{~~O)f~~;ffU~f:: J: -:J --C 1§..:z G tLo /lra[J%00~i::, BCK-/lraiff (ECK-order) 
t 11'¥/v -C\,' 6. -: 0)>¥/lra[ff ;£ i::.fim .:z --C \,' 6 BCK-{~~f:: ;JS\,' --C, flG 17 t:t. =. O){~~ 
tliJ@J: I) #!:i -:J --C < 6/lra[J%:f-$J@f::J!~i::~t,, ffif::t.tffl~i::t;li!~ l, f::. BCK-1~~ 
0) r:f:r 0) 2 .JG x, y f:: X'f 9 6 T ~.& 0) fI'.tl, 't" 0) T ~.& 0) ff fr 0) -~ 0) tltsi i:: ~ ~ L, --C 5E 
~ L, f:: ti O)iJ\ l.?Zf::1§. .:z 6 (I)x,y-*14-C .:b 6. 
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~B 1.2 ((I)x,y-~dtj:.) BCK-{~~ X (1) 2 51; x, y t::.:t,r l.,--C, X (1)51; z iJt,¥t£ L,, 
PJ--r(J) (i)~(iii) (J)?k{lf:~rr/eyf.:T t 'e", z ti (I)x,y-?k{lf:~rr/eyt.:T t 1,\ -3. 

(i) z ;;:; x, z ;;:; y, 
(ii) X * Z ;;:; X * Y, 
(iii) y * z ;;:; y * x. 

;:(J)ffii!:f-C:ti, BCK-{~~t::$tt.:O, ;:(I) (I)x,y-?k{lf:t::.00-t.:O 2-:::i(l)~J1!JH::OO 
L, "C ~ "'- "C lJ.. t.: 1, \. 

2 ~!~ I : BCK-ft~O)ff~O) 2 :n:; x, y t;:~ G t (I)x,y
~~~-~ ~:n:; z ~~~~a~~ O)~? 

BCK-{~~ti, $/11]:[ffffi~ t t,t. .:0 iJ!, {£;@:(!) 2 51;/::x-t l, "C ~-r--rmutf¥tET .:0 
:b tt"·e tit.I. 1, \. -c: ti, --r~J(J):,(¥tf ~ 1Jt5l L, t.: (I)x,y-?k{4ti c:' -5 -c: 26 7:> -5 iJ>. !!Pt:,, 
BCK-{~~(J) 2 51; x, y t::.x-t L, --C, (I)x,y-?k{4~ rr/eyt.: Tn z ti~ T1¥tET .:0 (J)c' 26 7:> 
-5 iJ>? wa)t [6] c-~~ L, t.:,WrJ (1) J: -5 t::51;(1)~(1):)> ~ 1, \ BCK-{~~t:: $1, \ "C ti, {:f;@: 
(1) 2 n t::x-t L, --r, &:;, -f (I)x,y-?k{lf:~rr/eyt.: Tn z iJ\ 1 -:::it ti~N G t,1.1, \iJ\ 1¥tET .:0. 

::::. ::::. -C:, BCK-{~~~,(;$:iJ! ~~ :7 7 7- ( equational class; variety) '"'0 f,t. 1, \::::. t 
~iJJdJ--C~ l..,f.:~~~,WIJ~ 26 tf Q .. 

,WIJ 2.1 (A. Wronski) {~~ U =< U; *, 0 > ~, PJ--r (1) J: -5 t::JE~T .:0. 
~T, .=J]!llW * ~JE~T.:Offi~ U ~ 3 -:::i(J)ffi~ N,A, B (J)fQffi~iJ,Gt.t. 

.:0 t (1) t T .:0. !!Pt:,, U = Nu Au B -e 26 fJ , ::::. (1) t 'e", ffi~ N, A, B tit tt·:.fti,, 
1X (1) J: -5 t:: JE dJ .:o. 

N = {O, 1, 2, ···},A= {an: n EN}, B = {bn: n EN} 

f,t.$, NnA=cp, NnB=c/J, AnB=c/J '"'026.:0::::.t~1i'{Ul/.(l.,--C$<. 

1xt::., ffi~ u (1) q:r (1) t tt.:.c'tt(J) 2 nt::x-t G --r, (2.1 )~ (2.s) (1) J: -5 1::~w * ~ 
JE~T .:o : 

ifn,m E N,n < m 

ifn,m E N,n ~ m; 

b b { 
0 if n, m E N, n > m 

an*am= n* m= . < . 
m - n 1f n, m E N, n = m, 

n*an=n*bn=O foreveryn,mEN; 

(2 .. 1) 

(2 .. 2) 

(2.3) 

(2.4) 
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,:_ O) J: -5 t::JE:~'6t1td-l;;~ U =< U; *, 0 > Ii BCK-{-1:;~t t.tQ . .:. 0)$~0) 
!.iHl.J§ti, A. Wronski O)lffigj( [12] -a::~Jml,--C]l~t;:1,,_ 

-=:.-=:. 1:li. BCK-{-1;;~ U t:: t:,1,' "C Ii, ~~t::, (I)x,y-~{4-a:: rrli!ft;: 9jf;iJtf'f'.tE L, t.t 
1,, 2 51; x,y iJ!i5Q-=. t 'a:'.~9. 

-$~ 2.2 BCK-{-1:;~U t::t:,1,,--c, 251:an,bn EU t::j-_tl,"C, (I)an,bn-~{4 
-a:: rrli!f t;: 9 51: Ii U t:: li1¥tt L, 'l;t. 1,'. 

(!iE8J§) *i', 251:an,bn 0), 1¾Jffi0) i--·w, ~Pt:i, JE~ 1.2 0)~{4 (i) -a::rrli!ff;:9 
51; t t,t Q 0) Ii, t'X.O) 3 -:J 0) ::$? -1 7°0){aftl,iJ>t:: t,t Q. 

(!). l EN, @. am E A(m > n), @. bk E B(k > n) 

-=:. .::.1:, BCK-{-1;;~ X 0) 2 51; x,y t::j-_tL,--c (I)x,y-~{4-a::rrli!ff;:951;0)~€!"-a::, 
I(x,y) c'~9-=:.tt::9Q. 

i&f}]t::, (!) 0)~€rt:: -:J \,' "C, {f~O) l E N t::j-_t L, "C l (/. I(an, bn) -a::~ L, t;: \, '· 

f:O)fdbt::. JE'.~ 1.2 0) ~{4 (ii) iJ!JJJG IJ "fl.t;:t,t1,,,:_ t -a::~9-

~- * O)JE'.~ (2.2), (2.4), (2.5) J: IJ 

(an* l) *(an* bn) = an+l * 1 

-15, iJi[. * O)JE'.~ (2.3) J: IJ 

1 * an+l = 0 

(2.6) 

(2.7) 

(2.8) 

t 'l;t. I), ,:_ 0) (2.8) Ii An N = <p t::*Jl!j"9 Q. J:-:::> "C, an+z * 1 # 0. 

-=. O)M* C: (2.6) J: IJ, an * l i an * bn 1: i6 Q. 

??\t::, @0)~€rt::-:J\,'"C, {f~O) am EA (tdil, m > n) t::j-fl,--C, 
am (/. I(an, bn) 'a:~ l,f;: 1,,. 

f: 0) t;: ~ t::, J:Eii 1.2 0)~{4 (iii) iJ!$; IJ "f1. t;: f,t 1,,-=:. t -a:: ~9. 

?Jll. * O)JE'.ii (2.2), (2.5) t n < m J: IJ 

(bn*am)*(bn*an) = {(m+l)-n}*{(n+l)-n} = {(m-n)+l}-1 ~ 1 # 0 

{,f: -:::> L , bn * am i bn * an C' i6 Q . 

i&fft::, @)0)~€rt::-:J1,,--c, {f~O) bk E B (tdil, k > n) t::j-fl,--C, 
bk(/. I(an,bn) -a::~L,f;:1,,_ 

f: 0) f;: ~, ~{4 (ii) iJ!JJJG IJ "f1. f;: 'l;t_ \,,-=. t -a:: ~9. 

~- * O)JE'.il (2.2), (2.5) t k > n J: IJ 

( an * bk) * ( an * bn) = { ( k + 1) - n} * { ( n + 1) - n} = {( k - n) + 1} - 1 ~ 1 # 0 

fJf-:::, L, an * bk i an * bn 1: i6 Q . 

-=:. nt:: J:-:::> "C, U t:: t:,1,' "C, 2 51; an, bn t::j-_t L, "C (I)an, bn-~{4-a:: rrli!ft;: 9jf;iJ! 
1¥fr L, t,t \,' -=- t iJ!f]-iJ>-:::> t;:. 
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F"iJm 1 BCK-{~~ X /:t:,1,\-c, X 0)$0) 2 .:n: x,y i,J{:f¥:(_El,-C, x,y /::00 l,-C 
(I)x,y-5R{tf:~ ri!!/t:: 9_:n;i,J; X 0) q:r t::f¥:(£ L, ~ 1, \ t ~ !i, BCK-{~- X Ii~~ ::7 7 ;i.. 

/: !it~ G ~\,\O)i,J>? JWt:,, BCK-{~~il; ~~'.7 '7 ;i../: t~ o O)i,i>t~ G t~\,\O)i,i> t \,\ 
-5 F"i~t::00 l,-C, (I)x,y-5R{tf:ti 1 -:JO)fiJJE'.5R{tf:f:t~-:J -C\,\oO)iJ>? 

3 ~!~ II : *c: t~-Q BCK-it~c (I) ~dlt-~:f-3'1S~-8-
~,n c-l)-Q BCK-ft~©~~ i: :J l, \ t 

9-C~~~~l'.J~,BC~R-O)R••~~~ffOO-~lj.~o. ~O)a~ 
BCK-{~~li~/lliffffi-a t ~ o iJ1, ~ O)~/lliffffi,ai,J!~f:.J:RO)M~~ ::/:,-:J~,ai,)t 
it:> o. .§Pt:,, BCK-{~- X O){-f ;@'. 0) 2 .:n: x, y t:~ VC l'~H i,J1:f¥:(_E L,, ~ 0) .:n; ~ 
x n y t* G, it:: x, y 1:~vc1:~,&iJ1:f¥:(£ G, ~O).:n;~ x uy t*i±t:f BCK-{~• 
X =< X;n,u,0 > iJ1.J:Rtt~o . .:.O)~, BCK-{~~X ~ BCK-.J:R (ECK-lattice) 
t IJllZ.:S~ . .:. O)f(i'j-C/i, BCK-{~~iJ1 BCK-.J:R t t~ o5R{tf:t: -:J\,\-C~ ~ t:: \,\, 

i T, 1974 $/:#00fl!r;!;%~, 1975 $/: EE $Bt1*.a~%~/: l -:J -C~A ~ nt:: 
BCK-{~~O)]i~t~~5Jljt~:7 7 ;7..0)'.J:E~~~~o. 

~B 3.1 (~ W BCK-f-\;;~ : K. Iseki [3], K. Iseki and S. Tanaka [4]) 
BCK-{~~ X t: $ \, \ -C, X O){-f ;@'. 0) .:n; x /: Jt l, -C, 1it /: x ;£ l ~ ri!!/t:: 9~ 5Jlj 
~ .:n: 1 il1:f¥:(£9 o t ~, .§Pt:,, X 0) q:r /: :l&*.:n: 1 il1:f¥:(£9 o t ~, BCK-{~- X ti 
~w BCK-{~-t IJl!Zl;ftl,o. 

~~3.2 (PJ~BCK-f-\;;~: S. Tanaka [9],[10], K. Iseki and S. Tanaka [4]) 
BCK-{~~ X J:: /:, i'.00'.f!h ~ ffl 1, \ -Cffit:: t~-=J'.J:!t'.00'.• /\ ~, X O){-f;@'.O) 2 .:n: x, y t: 
~ t., -c x I\ y = y * (y * x) t JE ~-to . .:. 0) t ~, x 0) 2 .:n: x, y 1: Jt t., -c, -=rl 
t'.00'.• /\ il\ ?)( 0) 5R{4 

x/\y=y/\x 

~11t,:ri!!/t::-tt ~, BCK-{~•x liPJ~BCK-R.tlJl!Zt:ftLo. 

J::!20) 2 -:J O)JE'.~ 3.1, 3.2 ~ ~l:ri!!/t:: -t ::7 7 ;i.. r: 00 l,-C, {'j(O)'.):E;l'_li,)1~ G n-c 
\,\Q, 

~II 3.3 (S. Tanaka [9], K. Iseki and S. Tanaka [4], T. Traczyk [11]) 
~W-C, J!t:P}~~ BCK-{~- X =< X; *, 0, 1 > /:t:,1,\-c, }j'.. * ~ffl\,\-C 
{'j(O) l -5 r:-=J'.J:!1:i. /\, v t ~J'.J:!J:i. N ~JE'.~9 o; 

x/\y=y*(Y*X), Nx=l*x, xVy=N(Nx/\Ny) . 

.:. 0) t ~, X =< X; /\, V, N, 0, l > til:i. /\, V r:oo L, -C :fr@c.J:R t t~ IJ, J!f:)j[• 
/\, V, N 1:00 l,-C ]-:' · =E )v;/j' ✓ O)mJW ~ri!!It:: 90)-C, F · =E Jv:H ✓{~~ t ~ o. 

?)(/:, .:. O)~WPJ~ BCK-{~~~~5Jljt~ :7 7 ;i.. t G-C"2i'Jj., J!t: BCK-.J:Rt t~ 
o ::7 '7 ;i.. 0) 1¥:tE ~ ~ L, t:: 1, \. ~ 0) ~-Om 0) 1 -:J § t L, -C, 7' ~H 0) 1¥:tE ~ r!t~ L, t:: JE 
~ 2.1, .§pt:,, (I)x,y-5R{tf:f:-:J\,\-C O)~.:zl,:1¥J•t!:i(~lj.~ o. 
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tJ r 0)1ftj-Jm 3.4 J:. IJ JEJ:I 3. 7 O)fill:8,)jt: -:J 1, \ --c Ii, ~'e' [5] Be. tf~>C [6] ~ ~ffl 
l,--C]Ji~f::I,'. 

$m 3.4 BCK-{{g& X 0) 2 n x, y O)r~H z iJ'tf.tl:9 Q f,t. G ti, z Ii (l)x,y-~{4 
~mt:::9. 

$m 3.5 I(x, y) -/- </J, f,t. G Ii I(x, y) 0) q:r/: x, y O)J::~H z iJ'ff'.tE L,, -=c-O)n z Ii 
~15" I(x,y) O)Jl::kntt.t.?--C\,'Q. 

!;!!t:, 1ftt)m 3.5 J:. IJ BCK-{{g&O)q:rO)~ZIJf.t.:7 7 A~, i'JZO)J:. -5 t:Ji:'.~9Q. 

~~ 3.6 ((1)-~HJ:~~-:> BCK-{t~) 
BCK-{{g& X /:j:;1,,--c, {f:gO) 2 n x,y t:JtG--C, I(x,y)-/- <jJ-Cit)Q t ~, BCK
{{g& X ~ (1)-~{4 ~ ~-:J BCK-{{g& t 1, \ -5. ,::::. 0) t ~, {f:gO) 2 n x, y t:J;t l,--C 
I(x, y) ,: li:11::kn z iJ'ff'.tl:9 Q 0) -c, z ~ x x y t ~9-::::. t (: 9 Q. -::::. 0) t ~, 
z=xxy=yxx tfJ:Q. 

,::::. 0):7 7 Ali, {'JZO)'i'!iil~~-:J. 

~!I 3. 7 BCK-{{g&iJ,=J'.J'[M:. x t:IU] G--Cr-'¥.:i:R t f,t. Q~{41i, BCK-{{g&iJ, 
(1)-~{4~}~-:J-=- t t [<,]{@:1:'it> Q. 

PJ¥:,I[ BCK-{{g& X /:j:;1,,--c, 2 n x, y EX t:J,J"l.,--C, PJ¥:,!!n z = x I\ y = y /\x 
t 9ttli, z Ii (l)x,y-~{4~ri!11t:: L,!,!!t: z iJ'r~Ht:t.t.?--C1,,Q. ftt?--C, (1)-~{4~ 
~-:J BCK-{{g&O) ::7 7 A Ii, [<,] 15 J:. -5 t:/l~ffi-#~iJ'r-'¥ 5R t f,t.? --C 1,, Q p_J¥:,I[ BCK
{{g&J:. IJ t~t:JA1,,::7 7 A -Cit> Q. J'!{,t,;,/JU/:-:J1,,--c li~)t [6] ~~ffl l.,--C]Ji~t:: 1,,_ 

-::::. -::::. -C, 2 -:J § O)~{im~JE'.~9 Q. -=c O)JE'.~liff W BCK-{{g&O) t? --C 1,, Q{'JZ 
0) 'i'liil ,: J:. Q . 

$m 3.8 ff WPJ¥:,![ BCK-{{g& X =< X; *, N, 0, 1 > ,: j:;1,\--C, X O){f:gO)n x 
t:J,J"l,--C~J'.J'[M:. N liJt15"1i'!~ril1Jf::9 . .![p'i::,, ~5:\ NNx = x iJ'm't:µ,x; 1)--fi.-:J. 

-::::. O)'i'!iii J:. IJ, BCK-{{g&t: j:;1,,--c~ZiJt.t.ff W11'! ~r~-:J ::7 7 A ~JE'.~9 Q. 

~~ 3.9 (Jitft~~BCK-{t~: Y. S. Huang [1]) ffWBCK-{{g&x t:B 
1,\--C, x O){f:gO)n x t:Jt l,--C ~JJi/i• N iJ,Jtft11'! : NNx = x ~ri!lJf::9 t ~, 
=. 0) BCK-{{g& X ~ Jt15"ff W (involutory; involutive bounded) -C it> Q t JJS¥✓~~-

l::i!i:!O) 2-:JO)JE'.~ 3.6, 3.9 ~~t:ri!lJt::9::7 7 At:IU]t.,--C, i'JZO)JE'.fliJ'TiGttQ. 

~!I 3.10 (~~ [7], M. Kumazawa[8]) (1)-~{4~~-:JJfftffJf.f,t. BCK-~ 
g&1i, =J'.J'[iJir• x, v x ,: oo G--c :B-Mc* t t.t. Q. t::: t:!. G, iJir• v x Ii x 0) 2 n x, Y 
t:J,J"l.,--C x Vx y = N(Nx x Ny) tJE'.~Q. !,!!/:, M:. x, Vx,N t:IU]l,--C F · 
-=E: JvH ::,,-0)$JW t ri!lJt:: 90)-C, F • -=E: Jv;r,f ::,,-{{g& t t.t.? --c 1,, Q. 

f,t.$, ff Jf.p_J¥:,l[t,t. BCK-{{g&li, (1)-~{4~~-:JJ,tftff W~ BCK-{{g&-Cit:> Q-::::. 
t iJ'i1'-ttQ0)1:', JEJ:13.10 liJEJ:13.3 O)rJ:&5:lH:~?--c1,,Q. (1)-~{4~~-:JJt15"ff 
Wt.t. BCK-{{g&iJ,, 'A WPJ~ BCK-{{g& J:. IJ ~1:JA < ~? --C$0)J'!{:.$:,WU t: -:Jl,\--C 
Ii, fli'e' [7] ~ ~ffl L, --C]Ji ~ t:: 1, '· 
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~ --C, =. =. --C tiPJ l'O)F"iIDH:~ .:z J: -5. (I)-~{41:~-:::>xtir~ Wt.t ECK-{~~ 
J: tJJt1,, ECK-5F[ti1¥tE"to0)7'J>? =.nt::.~~L,--c, {'jzO)~*iJ~d'>O. 

~ffl 3.ll(M. Kumazawa [8]) ~WECK-{~~X =< X;*,0,1 > /::_j:31,,--c, 
X iJ~=JJi~- x, Vx t -JJ[~- N /::.~ l,--C F · 'EJv;/J/'{~~--Ct,t1,, ECK-5F[c· 
d')Q t ~ti, X IHtir~W-C-lif.t\,'. JW't, X O)g:it::.d'>o X iJ~1¥;(£l,--C NNx -IX 
tld'.:-:J--C"'o. 

(!iESm *i', JE'.fl!l. 3.10 O)Jt{/.l&J: tJ, X iJ~ }:' · 'EJv:/J/'{~~-C-tif.t\,' ECK-
5Ft c· di> o t.t G If 

X Ii (I)-~{41:~-:::>:Mir~Wt.t ECK-{~~--Clif,t1,, (3.1) 

-15, X ti ECK-5Ft't'dl>o0)'1:, X O){-f;@'.O) 2 JC x,y t::.Jtl,--Cl'm~ z iJ!1¥;(£9 
o. irtJi1! 3.4 J: tJ, -::.0) z Ii (I)x,y-~{tf:~W,ilJt::"t. ftt-:J--C 

X Ii (I)-~{4~~-:::> (3.2) 

(3.1), (3.2) J: tJ, x lixtir~W--ctit.t1,,=. t iJ!t>iJ•o. =.n-c-, ~wii'ti~~ 
tLt::. 

=- 0)~*7J' G' ?'.i. * J: tJ f~ G tLo -JJ!?'.i-~{~-:J --c F . t: )vjj' ✓ 0)$.l{Ll 0) J: 
'J ld'.:'tif!.i'. ~ ~v =- t tilt L, I,' t ~ .:z G tLo. ~ ,q O);k ~ f,t § ffiHi, ECK-5F[O) g:i 0) 
1Hi'i ~ fr-5 =. t '1: di> o. (I)-~{4 ~ fif'& xtir~ Wt.t ECK-{~~O) ::7 7 .7.. * L' Ii, -r 
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