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Abstract
The (ower solutionsof Fuzzy relation on are giscussed; The reflexivable permutatan
E, bperator y and e operation of £ With r are definied in this paper. Fuzzy permu-
tion p regresented in LNl (2], (€ /5 to find the lower Solutions of Fuw2yy relation Eg-
waton and their necessary and Suiricient conditon , +us a complerte method Sfor See-
i<ing lower solutions is eStablished . If +hiS method /s tabulated , +t /5 conveniénce

0 Fnd all lower Solutions iithout répetition.

A Reflexipable ;permuhzﬁm
let r={rz,-.n} | V={r2--m}. A /rm7g7w}vj P, Corr&s/aand/}y each foimt of U
to a element of (V) (Fuzzy power set), is called d Fuuy permusation and dnoted by

( ! 2 ---n
p=
R R 51)

) y: e & ! . .
rohere Re= T+ v a Wl € Z(V) . (€U . for convenience |, we rewwrite

R as +he Form

N

o K fim
fe (0 B )
If U=V and Re is @ Fuzzy namber, +hen p is called a reju/ar Ruyy permutation,
Ri /s also called +he Fazy image of ¢ wunder Fuzy permutttion f, thich /s denog-
ed  as fy(z)—'-ﬁ:. Furthermore , we tfake pii.c), ..., pw) a5 {Ki, Rad. - (&, Ra, -, R}
respecf;ve/jv E A7) denote fhe degree of poirt ¢ ﬁe)muf/':?j éy point j .
¢ o= _ t,‘ 2y R I 2 ---m B
[C’f é‘ I“y , Z_;__(__I.Ll %‘ -, %‘L)é}((]), _/ﬁe” F‘/: (z IE T 75 Ca//(’d -//98
transposed /:ermufaf/arz .
For e mu/f/,e/.mﬂon 0/oerar/orz “o" defined i [1]1, We have jexrexa/{y popEpp.
Definition | Let Ri= Cfe, Cu€lo]

=( t 2 --n
) & G



Ve

[P

[

S SN s M1 R e AR

67
Bl FRaE H WL

¥ ¥ 2z ¥ W

HUAZHONG (CENTRAL CHINA) UNIVERSITY OF SCIENCE AND TECHNOLOGY
Wuhan, Hu.ei, The Pecople’s Republic of China

- St %»:uss“eﬂg PP UE——

is called a Raxy reflexivable permutation . or, reflexivable permutation .
When Yeeu, e.=l, £ /s the complete reflex:vable fermufaﬁon, [-e. the unité permutation .
When VieU. 66=0, € rs +he jnverse reflexizable permutation .
Under the #inite wniverse of discourse (Or universe), Fuzy relation s representationed kY
the Cuzy matrix | Fuizy graph and Fuzy permutation , fiercfore . e can establish +heir

corresponding relation 2;3. ..L +_g_6 03 ,06 ol ,o¥
Examlb/e | Llet R= (v tawtant o T on Tan Tan be Fuzzy relation . The

corresponding relation of the Fuzzy matrix . Rey 3 raph and the Fuzy permuration s

_/ ! 2 3 /4
Pl .99 (59 ep

2

2°' 7

03 (#19.1)

The difference of 9@nera/ permutation and Futy permutation s #hat the general per-
mutation correspcnds f,,.o,;,f +0 famhf S where Fuazy ,ferfnamﬁ‘on corresponds poim‘ to Fzy
Set .

1 ozp o . 1t " o

in @Xam/)/ﬁ ] f) /quS 7(90””‘ 7" éy Ri= ( 4) f’ClﬂtS 3" 4" in Su/::f)(ka )=13,4} b_‘j
E):(%j, 2;6) and Ry=| 9—,‘—‘) rl?57oecf,vej /,omf,s “pr 2 and "3 mn SLW(R})Uﬂ'?P(R“) {7_7 Ri=
2¢) and Rs=(gl 2%) reS/;ecf/Ve/g_ and %0 on -

($2.82), Re=(%2,
- A
B Characteristic Fazy set and & opertor
In 12, The Ruzy relation eguation A«2=B has heen (ransform intp — SO-SOlution Eguati-
on A*2=B. Where A* is iso-Solution matrix of A and 9f €l 0,b;}.
Example 2 The dsosolution matrix of Fuzy IEMtion efuaron

0f 08 07 05 o4 of\ . »8
08 o] 0§ o] 06 06 ! o
03 08 | of ob of X, 0§
06 0t o7 0F of o8 ={0) (/
od o3 o8 oy 02 o6 |° G 0y )
o;zt' 02 oy 23 ob of Xy 05"
02 0¥ 03 o3 05 o3 X~ 9
ok 02 o2 o] 0% o¢ X:, :,}9‘

03 ol 0 03 ol 03
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68 08 0 o 0 0
0§ 0 o§ ¢ 0
0 08 o8 0 o 0

£ 0 0 o7 o) o O

A=l o 0 oS5 o0 g oFf 2)

05 0 0o 0 0 of
C o¢ 0 o0 o¢ o0
0 0 D 0 8¢ o¢
oy 0 0 93 O o3

in the yest of e paper. We suppose
bi2by2-% bm
ard  broe=c b =A, boy=-=b, =Aa, . b= = bm=by= A
wihenevey e discuss (So-solution EqUatoNR
The efement @t of so-sclution matrix A% /s egual 20 by or greater tob .

iS Fuzzy Set which 1s consisied of all non-zero element of c-th Column of A*.

pr=Re
Cbzn'ous{y ,

Foeezy /m()/v.e of ¢ r?arq'ec/ as Fuzzy vector.

Definition 2 Let AT cerresponding to Auzy permufdtin ., and A€ lo/] | FJEV.

Such Hhat Re(j)=A .
WALARIANAS

is called the lower bound Fuzzy set of U for A, /n brief, A-lower fuzzy Sef, and
szl}, -2} U

(s Called e A—~lower index sét

Obyious .  ( RURLU -URa ), =02 2} =T SV, T i5 called the A-lower cuts

set.
In example 2, The A" Corresponds to p
p= / 2 3 o 5 é )
((074‘ if_og{ ) (oi od o¢) (df a}i :‘4‘7 3‘) (07 ai) (gf’i_‘_‘) (_J_{ %f :Flf:,’cl)
Let A=04, #m_ &1’/57‘ J=/ 2 36V, swuch -/Mf
Ri)=Ry3) = k;(Z) =0
SO (07“2' ixg' 2’ as)U(J °F ”‘) UL, £, 7, 225) /5 A—~dower bound Fezy set, and

T={r,23yCU Is /\—[ower bound rndex 567‘.
Because (RuRUR),, =it2 3tV ={12-.
Defmition 3 Suppose Hhat +here (5 A-lower bound index sét I=(,. G, -2k},

(Je=fce. 6o - 7 }), Such that
( R‘t U R*uU U ‘fr)

9} S50 X-lower bound cuts /5 T={12 3},
if 3. <1



o A

RN e

O T TR« L ST s e

69

but VIgIe (s21) ZL=iw,7,, .53, then
(R, U Ry, U~ Rs ), FET
thus (R, U R, u--U R, ) s called +he Characteristic Fuzzy set . and Ie /3
Called the Characteristic index set. Wethout any confusion -the Characresstic +rdex
set pe vepresented by {ei. &, .0k and characteristic Fuezy set éy ReU R U UR:k .
Obv/ou\s/y, the characteristiC index set rs chosen by means of more than Cne wWe
us in I, and when t+t., +hen Ie, & Iry or Ie&1I,, denotely 1] by I\, .
" Definition 4 Let Characrer/stic Fuzy Ser be RqURaU-UR:. and A€ro,1). Def-
initing reflexivable permutation of o I3
(g 8) §=F v
for characterisric Fuzzy Ser, where
e,_:{ 0.  J Saksfing OSRGIKA  (C€T) .
“ A Ofher Jj .
For example | We fake out Characterisyc index se+ I,=¢t.2} in p, thus
EL:(Oi? 028 o}f :g f ¢ 7 8 ?)
(F) F) G &) (0—3:2) %) % (—%{f) (g-)
Defimition 5 Let reflexivabie fermufation of Fuzy permutation g for characteristic R
2y set be E, ule definte +the Operation ¥ .
(

) A _ ! 2 --m A ! 2 ---n _ ! 2 ... n
P:ETP‘(Q B f-':ﬂ) By Ra-- ,E,")‘( & G - 6»)
Givk . (€le )
b’,.

~

where 6:(,9_;_1 %_‘ .97,% ) 3:{

& t;,- . ( oPherwise ).
and ¥ ¥ are desinited respectively by
(;z.?rbé-{b, ( azb), m}bé{b, (a>by,
0. (a<b), 0, (ash)

For all A€fo.], +he definitions 4 and definition 5 Yepeatedly aeply to p , and
let RYU)=X:, then L
Re U /x' ‘&( )(,)
x=| "% =/5‘f"i) (3)
(Xn \ g,‘.“(i)

Is @ lower solution of Fuwy relation eguation. In example 2., (04, 08,07 0.0, o)
s a lower solution '

»

C /\écessa(y and Suffrcient condition of Fuzy relation eguaron
have a lower solution
Theprem | Su,opose that A%R=B, A*—p . hey rebaton eguation has Solution
iff
Suppl B R -, Ra} =Supp [ p(UI]=V .
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Droef  Because A* &2 p , +the R R -, Rn Corresponde respectively to 1-¢h,
2-th. -~ R-th Column matriy of A*. Obv,'au(y, row order number set of A47*s
V. Column order aumber set of A% /5 U .

NeceSSI‘fj/ Because A*2=8 has solution  then

){(\:{(QJ:AX‘-)sng- (YseV)

(AT, AXe)=by  (Viev, 3i€07) .

So +het . there exists ;zon-ZBra element @ of A% at least in each row of AT
and becawe af=l; (=£)), /-e. non-zero j . then There exist non-zero element v
in Ry or Ry, ... or Rnv i-€.  there are rnon-zero elements in

RWRU - URn
and 3 /s any element of V., S0 +hat

Supp { RIURWU U Rn } =Supp(PL) =V

Sutficiency  Suppose that A*B=B A*E P +hen afefo b}

Let Supppw) =V, then +here are m mm-2ero rJ in RUR«U--URw «t feast

If Qi =b, . @ =h,, -, G <bn
obuiously (BIAXI V(GIAXY V- V(GaAKa) $b; Uz m)
therefore | for each ; |, there /s ar least one element of I, Say 7, , then

a”; AX, =b;
taus A;“z':B .

Corollary | Supp Lpch] % ¢ .

Defrnition b 5uf>f056 tat A% R=8B, for" each row (colum) of A* orerated
"\ according 0 Column ( row) @, then A* becwmes +he Column ( row) ma-
rix, /(s called Collumn (row) .pmjech‘orl, It  denoted by

£¥J A‘ ( Jé\é’q‘)

Theorem 2. 3&/.’:79056 +that +here 15 a Solution in A*R =8 +then

PN A=8

2 A (AR T=8 (T representing transpose opemtron) .

Proof 1° Because A4%-R=B has sulotion  -phus by +he resuft of corollary |

o meoremi , WJieV e obrain

Supp Lpinl* P (each row nonempty set of 4*%) .
Because al<{o, bi}, +hus Afor any j  Such +hat
max {aj, (?J-f, QJ: }=b,
Because § s any element, +then
X, A* =8
2" If A%2=B has a Salution X ,
(@AXIV - V(GEAX IV -V (@5 AXn) =b,

(dz: '\XO)V"'V(QIT‘AX()V“'V(ﬂ;_’,’.AXn)zbz @)

(AEAXDV - Qe AXV--- V(X s AXn)=b
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Thus {a;- A Eby L (WjeV, YeeU)
AYo=bj ,  (Vjev, 3ueU).

Obvious/y, A2b, X2b and age{o.bi}  thus C{.;';ﬁbj, -then

Ve, FeeU, Such that X, 2b = " _
Let X’—max{a,f‘ Qe am(, J (VJfV, 3:,‘6[})

‘Because  Supp(p” D) EP (WreV), For ¢-th Column here /5 no harm tn /feting
a,q =b,

Sherefure 'Xﬁ- > max{a,‘.l ,ak?:‘l 0:‘.' }—_-(11’:.' =b,

thus we replaces X, of first eguarion of 4) by X, , +hen
(@FAX) V-V (Al AX IV - AS AKX} = (AIAT) VoV (b, AXS YV (i AXn ) =by
Similarly , for ¢ Following Formula  holds
X ymax (G, . A%, -, Gme, } =2t =bs b
Then ve yeplace X -together With oo by X!, x, respectively m he first 4wo
egudﬁonS of (4), -therefore
(@KAX V- v(au,/\x”)v V(GEAX] )V V(aGian)=b, |
(C(uA)(.V V(au,/\x )Y - V(azt/\X V- V(azn/\Xn)"

L’

Sl-m,]ay/j_ ViU we solve 7/ ) Xz/' . Xn/, fof ‘le(x; | PR '), Ahen
A*',X/::B )
Y
wnere X, ’MC‘X{C‘u‘ ag‘;,-“:anf|}
X2 max{gy ., at. -, ax
{‘_ : _ t 22 ”‘l} e )T
o[ [ <y a
Xn maxm»m am 5"""}
. ‘ T
|- €. J(’V )
Because ) ";:“f) ; €Uld€nfij

NA*=( P, v'pcz),-‘-,;\/v po)
_(X”"’ GV‘/\ _“’JYVB‘-")
(Yo P, - Vf’("’) denoted by 2
Corollary 2~ Suppose +hat here 15 q solution in A4%2=0 ,#hen Ay PIB
Fov convenience , +he o is resolved by +he union of Fuzy prmUBiion. For i
stance

2 3
S oS

then . We have
Definition 7 Let P be Fuey f?ermufzzh'om and
S K ([ 1 2 -—n
P=pUpU-UP where  p ~(£|L RY - Rﬁ) ( 1¢L$K)
and &c:&fugfu---u&" (1sCsn). plup*U-UpK is Called resolution of f -
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Bg means Of his representation of P we Obtain
AY (%D =A% (Y prupu up)T
=A% (M P UAR(Y PV U A (Y, PF) =B,
w/’agnf/j Ao (Y. P*)' B (kz1)
ACCDrding t0 defnition ] We obtain
Theorem 3 If A*s (% PY'=B . then dhere exists cerrain * ( ptc p)t!
Such +hat ‘
A (Y Pt)T =B (1stsk)
Jekmiton & If AN p)=B , VP < pt, AL PY) E B .
then (e ¥9)T s called (ower Solution of A*-3=0.
heorem 4 letr Z. be lower solution of AR Z=B,Hen I X €, Such that
X: =maxib,, be, =, bm}
whnere X, /s component of X,
Procf  If (Y P) 15 lower Ssolution of A% X=B ., then
A’u(_;}{/')bt)T:B
fus (N PO=GE RS MRS, ) MR =0, X - %)
there s no narm in +that [et maximum Component Of (%, Xe,--s Xn) be Xc. Cer-
tainly there is
Y. R =marl Q. Qo -, Ame b (v€U)
=X‘-=b,
This theorem represents +hit there pmust exist maximum Component ar [east
in lower solution , the maximum Component is bi -
For convenience . e lead mto Following Sign .
() Maximum component of s0/ution of A*2=8 denoted by «E>. So¥
inctance , « (o8, 048,07 0,04 0)> £(04, 04.0.0.00)
2y Let X, Xy, . X ke k components of X, we fuve
({ % 1) 2(0..0.%,0-,0. %, 0.0 X, 0,~0)
Sor instence . (108, o4 V)= (0£ 000 0F.0).

Defrritron ? If A"“Z:BI and .b_q :é‘l-:"‘: 'jtzﬁt» we fake ouf
(R AXIV (@ AX2) v -\ (B AXn) = b
(ajzl/\xl)\/(%‘zl/\x;)\/"'v (QJ;n/\Xn) ’—31‘?)‘1 (_J‘)

(@ AXOY (Gaaxa) V- Y @aaXa) = b,

irom ALR=B. (&) /s Called +he A¢-level lumped Fuy yelation eguation, and
aencted bj AB‘TM"X =8B, ’ in brief , Ac-lumped eguation. Eoidently, e
have

Theorem 5  The Solutions of A*X=B 15 als0 splutions of A-lumped &Epua.
+ON .

Theorem & If A%2=B has solutions, maximum component of lower solution
are X, Xep, - X iff Ie=44.%,-. 1T} (5 Chavacteristic  ndex set .

tx
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Proof. Lot maximum Component of lower solution of A* 338 be X=X,=-- =

A}(),)’XZBJ’(A') ,
Where T )= {125} represents +he set definited by X,. Eordently . Ara, 15
Qa Jrn matrix, and AJ',:A.) CO)'VGS/QOﬂd to g—(A)l low'er solubion of /”D,X':B /5
50 cower Solution of A, °E=Bro, Thern , +here are solutions of Azp:B=08ra,,
and k:y theorem

‘SL?P[ pr(/\l)(U)-] =J—{'/\l) :{/,2,-'-,\]‘}
holds. [nere 15 no harm in /e#//y
}{;PT(/\}(i):/{ . (i €I= {L, Lz :Z‘r}CU) ,

(&

JEV P7Ull(1)<A I)
Then S“FP LPro, m]=T
nolds. EU/d@nﬂq
IbJ‘U\) ) Pfu (Tad, P,V\,(fr)),\
7’(,,“/’)(;, o X are maximum componerzfs of (ower 50/af/0fb of Atex=8 (X, %\ .,
A, was Known),
Thus For {z,, 12,0 z\,‘}c:{z‘,‘{,’._,z’,_} (ksr), f/7€il
P , .
Aran | {J\ép\,; lbfu.; $T g, ln)}) 3‘(,\,

If 12/ dl (Y Flz. za e} . then
;
Ao (Yo, Bro (30, 2 203) SEBron

thus . Te=lwita-- 2} i CharacteristiC index set by means of definition 3.

Vice versa.

Com//ary 3 Lower solation of A,~lumped eguation is also ({Y,po3)7. (ccTe)
Where It /s A Characreristc index set.

Definition 10 If (ower solution of A -lumped eguation s ({ pa m,,ll‘)};é,‘)T, and
there exists j’éSopp(ﬁ(z‘,) , plis), - f?(c;,:)=5c90f)(/’(11)) but J'ET, [fep T’ be the set
of all elements )’ in supp(py) and /et 7,=3U3". A% E=Bsun, is called he
A, -lumped extension epuation of A%an =By,

Theorem 7 Lower Solution of Ailumped eguation 1s a lower solution of A -lumped
EXtENsS/Ion eguation. Vice yperse.

Proof. f’,V\M—_A;W , eu:denf/y Yo Gt 1}):}4 Fian (G 0), because

A' T, (Je) P:u;(‘ AR "&) =Brun
then Ao (J(-J; h,(,\')(ﬁ,h.w-zk)) =Bran .
Therefore I¢= {7,71,- te} IS Charactewstic index Sef .

The theorem 7 77)’656’/76 an /'mpor/anf sact. If we seex out lower Solution
0f Arlumped eguation. then this solution satisties vo/unmn'/y Fov A-lumped €xtens-
on egaaﬁon. Therefere  after defermm/hj character/s+/c Fuzy set Sov A, /n p, We
discard -the intersection “N" of 1hisS Characteristic Fuzy set+ and non-Characrerrstrc
Fuzzy set Jrom p(UsLe), Qe PUNIIN pUIIN piUNE), afrerard operate VP, (.
/l'l,"'. ZVK).
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Defnition 1l Lf Solutiof of A*R=B exists, +hus we discard A,-lam/aed ext en-
SN equation from A*A=B, thereire the remaining part of A*2=Q /s alled A
3 urp/us {u mlaed 65’1,14 firon.

rheprem & The second-class omponent are Xy, Xz . Xooka iff 1.7 =1
Tetl, 112,70 2t Ki} 75 characteristic index set which s determined by +h€
maximum level N, of /\,-51/()’/0/0(5 /umfyed eguation (It is called 5€Cond_c/a5:c/mmcf_
erist/C index set )

Proof. The Same as +hat of Htheorem 6 .

Genem/lj | we Awe t-th-class component and t-th~Class characreristic index
set, +hen

Theorem 9 X, is lower solution of A*2=B ff i-th-class componenis of
X, correspond to ¢-th-class characteristic index sét.

The process Of determinkg each class component o A*-X =B according to e
ch level A, of A*X =B one by one (s called +he characteristic sum decomposi-
+ion ., denoted by

At AL+ -+ AL (t21)

Remark . because A-lumped extenscon eguation js grown in A%5=3 , then,
the number of Ay (t'21) in Characteristic sum is not egual +0 +hat of A+ in
A*ZX=08 .

To e Characteristic sum decomposition | z/e have

Theorem 10 There s a solutron of A%X=8, E, &Y £ ..., EY are fuzy
reffexivable /yermdfdhon w/n(h are determined b‘y Gt ~class Characteristic [ndex sef
Cne by one, jer ETPp=p" EVTpU=p*, .-, then

[° PDES\‘,‘UDEU’A "= DP(”D‘Emsz“)#"¢,

2 (Xr EXFPM)T s lower solutron of A*.%=B

Boof  We can prove [° according t0 dedinition ¢ and 5

2" First we prove A* (Y E rp)=B
Yolain( L e o, )0 (% €531 )]

SACRR fﬂu)V(J’\f/g@ﬂ:T’@)ﬂ
e

Y (@ ALV i)

According to definition 5 we have Iy'<A s and Gielo, MY, according ¢o Her
rem | and wm//ary!,#here 6u,ala(1b"()‘))=#¢ » then X5, there exists at Jeassr one
element in U, say Zo , Such That Q, ca_bd ; b=X, . Then

M AainA, Ve ]= Y [a:AA]= Y, (@l Ab1=a Ab =b; .

Similarly . A% ( ¥ E r p)'=B (t=12.-.1)
there fore A% (J\e/v Pp)T= A% (Y, & rp) To . =A% (_;YV EM a’,‘,,p(u) T

=AY (Y pv) =B.
also  because I° p DErpo--- > 5(9) T P(U = lbi‘)q&;é
hus MPI N ERP) 2 3 ) PO H00 o)

",

H

I
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Then (4 p¥)7 is  lower solution of A*£=8.

p.optp - P are obtained by the method provide by means of theoremig
theresore pwer solusion s OQbtaned

We illustrare the method USIng which +he lower solusion is obtained, If this meth
od 1s tabulated . it is cwnvenience to find all lower soplurons w:thout reeretion .
by same excw}c/e 2

First . +he rs0-solution matriX corresponde 0 p , r-e. A* —p .

Next | A\ =08 ard Characreristéc Fuczy set {RUR:} are determined . od which
(5 supremum of {RUR:Y /s marked down in #irst row of table . For +he Ffunctions
of 7. wWe discard 085 . 085 975 0% anq o5 Sfrom P(UNI), L p(3), pray posy
and pl6), and mark down +hese bj “X"  n First row of +able . This process corres-
ponds tp -me 57051’17‘:‘0'2 g?p. he  selection of Airst-class wm'panenf % com/g/am_

The <sccond rold | we +hake A, =07 cind /r‘;v/m‘c [t into seeond Vowr of #he taole
(o715 he Sugpremun 9F Characreristc Fuzy set {Ru§ ). 074 is discarded From Ry and
and marked bj "X ThiS process corresgond +o the gperation [ B'P“‘ -then -+he
Selectisn of secsnd~Cluss component i b()mfg/el‘é’d.

Take N, | Ay he another number, fuor fhe same WaY e can selecy +hird-
class and fourth-clazs component .

The fifeh row is swu Up First 20 fourth row ., -he Sixth 0 Sourfeenth row dre
obtained 5/m;/amj, @il are images of f’“”; I/-e. Supremum  g¢ image of P There aré -
we_spond,‘:y lewer sclutions of p @ jmage in +he ]rj/)f side of the table , /-q- For Fifth
rouw, wa’(“ =(24 M, 05, 67 04 0)=x,"

Xy=(od. 08, 000,04 0)7,  X,=(08 0¢.02,0,0, 04T  and so on. ( table 1)

In several lower solutions  all firs+ compenent With Same place look as If “Hre-rpt”
, minimad cempenent ook as 7F ¢ mfe-‘::‘p"‘ other Look as if “tree-o0imt”. T -q lower Sofw -
fion tree consist of aill lower Solution (#9.2). The decimal in e fig. 2 represents 2
Component sf (ower Solution, and inreger in the pasentheses recresents inyerse mage , Q-G fne
place of above [ower soiution component .

The three [swer Solutron +rees are obtarnad fFrom +Hhe 2bsve ten lowey sclations
The Sapremum  of  each ~Class characterstic Fuzzy set r5 v free-rcot” [ “4ree-joint T and "tree-
tip® se/yarar’e:\'y- The kbranch of "lower Solution +tree” /s @ lower Solution | for Exanpfe,
+he lower soluticn (o8 o, 07 0, 0% 0)T /s representecd by @ @ s l/‘(?:f)

C/&zrfy, lower Szlution tree 15 net eguivalent class.

s

TS ( o4 ,9J¢
o T 2,5} :
{o- ?\/4_‘_"___ e /‘\ 2 - ’L\(\ 5
o e '

L) ,/'- s O \
@ . ?3?@ =
Wi TG o7
‘o)) !
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B o TABLE |

ﬁ R, x@saw.% i J-i,,,-., 2 43 4 .wlli i N‘@Mm Mm\mgeﬂ-i
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