JRA WA HHE AdsE WA AA 28 mde] FY5

(A Formal Specification of Fuzzy Object Inference Model for

Supporting Disjunctive Fuzzy Information)

43 FAF
SAd s A5 A5t

2o

B =EdAME old3 #HA ARE AUste HA HA FE 2dE FF e
I, °o)dH #HA ARE Adde A4V Zzagees A FIRA
ICOT(Integrated C-Object Tool)& =#¢tstcl. Agtd A F8 2L AH
S HA F8o] AA-AAY dolgHol2e SHGAE 4B E2 ¥F
Hol Qeon, AR A Ay fREe #AY 722 HAH?) "Ed,
grld ez olgfzrl 41 MgHLR AGI}Y) dES A Fg Adw
E£E o]HA HA JRE ANLF22H dolE vy XHHE FaA

Abstract
In this paper, we provide the formal specification of a fuzzy object inference
language and propose ICOT(Integrated C-Object Tool) as its implementation
for knowledge-based programming with the disjunctive fuzzy information.
The novelty of our model is that it seamlessly combines object inference
and fuzzy reasoning into a unified framework without compromising a
compatibility with extant databases, especially object-relational ones. In this
model most of the object-oriented paradigm is successfully expressed in
terms of relational constructs, tailoring fuzzy reasoning style to be well
suited to the framework of the databases. It turns out to be useful in
preserving its conceptual simplicity as well, since simple~to-use is one of
important criteria in designing the databases. Additionally this model

considerably enhanced the semantic expressiveness of data allowing
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disjunctive fuzzy information.

LA E

HA 74 7 AEA Axd dolEe] WA Qo] Fol(fuzzy linguistic term)E A 23}
t s¥e o8 WY, An B4, Aol A F9 FollA IR BAA4E 2UYsE
B oAdad B4e AT KT IHY, A2 Sl AEN A2Y AojEol BT FAA

S8 Fgd7tA g HLHUA, o850 EF ANERY & 7% YA XIAv=
Hol Ax & ddo g RAHYG4IB] 8 HE A2HAA tdFE HelE e Fo] A
2 A I, dolgwela ANxdd A 7l5g F7HEE A T4l Ihdel o
g, A7t A" dojst dolEHuoAE FFsr] H¥ WS ATt olFiHn
6178191 23y} ol&l g B2 AF AT dolguo]2 AFoA ALg3tE HolE =
do] gAog A7 GEHA & EYX(impedence mismatch) FAE oF7] Az, o
EAE Ay 98 & Yo, doleuolx ol AH F8 Jve FEE BS

FEo] A=l gt. KI6]$ Coral++[8], Adam[9] 52 dlolEuo]2 o EUA glo]
WA 22 71%e FEFE dEolth. ayY o] AN FEL AAWejart EFUEE X
etz g e 448 + gl #4E AT AU

B84 (uncertainty)2 2A, & Adol EFHE HF FAs EFET AU S

H(vagueness)d EFE F Ux HF7 FA o4 & AU oloid(ambiguity)2® W}
g 4 itk dE Sof, 324%9 @Fo] HFEHAY AAFFolgE oA FRIF F
A W 3UFY AFo] VLSOl & F JYEAE #I3tnA I 97M F FT79Y
Aol et & VLSIZF AFE AFUA oldAE AAdHottE B3 H, VLSI
7t AFH A3 AT AE o=Fo & eAE AAdokste ovido] YT
@A ol § ol HH WA Fre Mt BRI qud e T MFoeH A FE
ndo ¥IHE IA F7t A + U

E =52dqME olH3 A FRE AYsE HA A 2 2dg FYaix, oFFH
HR ARE AYstE A7)y z2adEUe 4% FEo2A ICOTUntegrated C-Object
Tool)& A<tach Atd AH 8 2de A 74 #X] F2o HA-AAY dold
wolxst 8 Ye 4BE B2 WiHel gon, AA AF Ay dyEe] #A
3 Fzxz ¥¥H7] g, duidez odsyl 4 MFH R AHEsy] ded HA
228 AYert £ olHA HX HRE 4o g dolHY AnH RIHE 7
1zl e},
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2. o133 HA FRE AL HA A 32 ¢4
21 ol8d Hx Yug ALt WA A4 229 ¥

ICOTAN A 72E #AY T2 $INE Frsae $gos WASAG. =,
A ARE Este Ade 24 dolE Y3t YA vAY Hol¥z EANT, AN AY
delcke] £¥ #AY TEz ERED VA, FJEol Pt HA Aol 48 B s

e 1 HA Ao go] (& dgd], £ A AY¥ F £ dw ol (classical
universe of dis
course) D9 Ut §of F shtelth Fo7t WX HFYL FH3 sux ¥ g o
g WA g0z R=s2 o
Bole ool e HA do] 4o o9} &4 olHA wx FJuE BHE AF 7
2Ho] defolch

B9 280 T 9 244 71 & Zo] FART 344
T: U—101], 9714 U =D U {F).
€01 T € U ol dgHE HA gdolgo]l T(A) (B: v¢8 HA £o)= g3 o] 3
o€
T(c/A) 1, c= T 44,
T(c/A) = prlc/A), ¢+ T €U Q 4.

1

o] Ao, T(c/A)Y W&, ol®l ¢ € U o W8] c7t Tol &8t Axars] voks= o7t
TAE #o2 3= AEE {43tz Yotk

A9 3 olg0] NU HA FHA(EE Bed 2g2)= 027 o] Journt.
Cv = <Ew, sch(Cn), Tn>

714 D EvE 93 BAEY %,
2) sch(Cy)& JHEZHEESS A%
3) Twe Hltype) 59 AE

Ai € sch(Cn), i=1,.., n 99 WAJ)E REHHE 49 Folgtsld wA)ETNE AR
eyt w1 el yFoz Aok WA FA2I BA-AAY wHolZ YeHe 7
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57 A3, HA HHe /X FH(EE @i FH)F pEgol Rar2

g HoES ¥ HA fofo Ay i HHoz TAHL Hi Loj59 L4 A
Z& Ater] fg Aok

39 4 F & dA &olztn aa ad
c€ U o dia#l grlc)=max(min( #,(c),a))

714 a €F o], pr(a)= olth

A 1 fuzzy?} softwared] &3le 244 FLE ogd o] 98 2= gr}
# software(fuzzy }=max (min( g &i(fuzzy), ¢ software(al)), min( g sw(fuzzy), # sofiware(db)))
=max(0.8,0.7)=0.8.

software

mis expert db rdb odb fuzzy case ood unix windows

29 1. MAJORS H A 244 gEL A =

19 12 MAJORY %38 %59 WA 28542 gAsts 28 Xo|t) &9 9A H
A S EL UEHe dXd PAE A5 FEZ o] HA L5 ZzZd A&dA
o HAEHA gL L5 A5 FEE 002 e

A9 5 En2 A1) XA X.. XT(A)S A BE o, (A1) XT(Az) X... X T(An) L U,
XUpX.. XU,®] HA FEZGo|th 7] x& st2E)d F& Jeidl,

A9 6 FE =<a, az .., a>F 89, te6EyY HEE replD ET 9] plt)old,

OS5 e A GE HEE
¢ el < min(a/T(A1), a2/ T(A2),...a/ T(An)).
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v gDl el 69 Aok WZH ok F oK Enol WA XA X... XTUA)S) HA B

2 Agol7l dEoitt. & =<aj, @, .., a> °] Eny o %387 ANE AA ¢ 7} wA)xT
(Az) X.. XT(An) ° 3ok 32, o] £t FEE #HA FTF JHNAE AT FS
min(a;/T(A1), ay/tW(Az2),..,a/T(As) 22 A" 4= Yo}

A2 FE3} H{A FH2= & o) B BE gLy @

<] 2 Engineer $} laboratory 2# A% &3 o] gA AL}

engineer:
T_ID NAME EXPERIENCE SAL MAJOR LAB u
el yang 15 45,000 | fuzzyVexpert_db Iz 0.82
ez kim 10 low mis Ii 0.92
€3 park moderate 50,000 se I 0.60
e4 han 7 high expert_db I3 0.65
laboratory:
T_ID NAME AREA u
Ih sys ood 0.89
Iz SW expert_dbV odb 09
Is 0s motif 0.87
14 nw 08 091

r (MAJOR) ={0.75/software, 0.83/db, 0.92/ai, 0.91/0s }
software={0.9/db, 0.91/ai, 0.9/se, 0.92/0s },

db={0.91/0db, 0.95/rdb, 0.85/expert_db, 0.7/mis, 0.7/fuzzy),
2i={0.8/fuzzy, 0.9/expert_db, 0.7/odb},

os={ 0.88/unix, 0.8/windows},

7 (AREA) = r (MAJOR)

Edelo] Be WA PFe 254 FFe oeH 2o

x € Usxperience, ¥ € Usaiary,

magn(x) = (1 + 120-x} /13) for x < 20
=1 for x = 20

Y moderae(X) = (1 + { x 8 /210)! for x > 1
=0 otherwise,
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shgnly) = (1 + 1/120000 *80000-y] )-1 for y < 80000,
=1 for y > 80000
2 maderate(y) = (1 + 1/100000 * |y-50000} )-1

99 ool A engineer e 29} laboratory F#lA W e major® arear ©]F A HX HRE
xgatn gk olFHH FHE E Fo & AR FA W5y Fegd FAA o Fo]
F U TEAHY F97t ik E 2d2 el oy FEWE thEC. o & B0, fuzzy
V expert_db ¢ ZA$ fuzzy £ expert_db7t FAld] F A4E wiAdo

o5 oA HA FEE HYsy] AT st

rie

A9 7 1" R, WFDFEe th &3} o] Fodr,
1. 5x do] £oj= WFDFY 43r).
2. 3A] Ao} &l o]H 2 WFDFY &3},
3. 2 9dE oj® RE WFDFI £8 + ¢l

Aol 8 widf7} WFDFe| &acta stw, waf(4)=V. a0 s
widf(c/A)= max(c(a/A), i=1,...s), a7t A Fgto] 7t HA Loy o
widf(c/A)= max(ai(c/A), i=1,..,s), 219,

A9l 9 widf7t WFDFol &&dtd, |widfl = { ¢ | c€USl W8l widf(c/A)= 1 }.

A9 10 widfi, widfz WFDFzF 8= 28|98 widfie ¢ AE2 widf, Bt} gut3 ot}
© min( ¢ € |widfl o ths] widfi(c/A)) = >0. o] BAEL widh €. widfy
2 vEd ¢

4 3  widfifA)= s/w(MAJOR) o]3 widf2(A)= db(MAJOR)Vai(MAJOR)ol8}L 3}zl =1
2, widf Soo  widfy el el ol min(cElwfdfol={db, ai}ol 1ks

widfi(c/MAJOR))=min(s/w(db), s/w(ai))=min(0.9, 0.91)=0.9 > 0 ©]7] wj&o]r},

HA dolepdlolx W FR2EL ZHd2 AF F22 FxFHed, d& e o AF
TxE FAGL 3

A9 11 HA dolguolx FDBE v}& 3 Zo] POSET(Partial Ordering SET)2.2 # 9}
203
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FDB =< C, = >
71N Ce AA ZA2E9) AWl T, Cs, Cp €Col WA CaZt ThE e 2L VE
@ 0 Ca<Cp 2 E7I8t0, Ca® Cpd ¥F2etn ot
He, S, o) 31, @714 = Exhe FEolt.
MdHoz, Ca7t e BER Cp o FE2HL P& A79E AR 3%, <& <, 2 4
ghdc.

Zd29 AN EHHE A JRE 7] 43 FEL dgg 2o

defclass <class_name> isal/<real>] <class_name> ({ <attr_name> ':’ <f_attr_type> }+
<possibility>)

[<var> : ] insert <class_name> ({<attr_name>’:'<fuzzy_attr_val> | (insert <class_name>
{<attr_name> '’ <fuzzy_attr_val> }+ <possibility> ) }+ [/ <real>]) <possibility>}+)

<possibility> = poss : <real>

q 4 TEe A9 FEE ol &F AFivt AR L AA YAHEY «ES Bolx Yrh

defclass engineer isa/0.9 employee (name:char experience:f_experience salary:f_salary
lab:laboratory major: f_major)

defclass laboratory isa object (name:char area:f_area)

insert engineer (name:yang experience:15 salary:45,000 1ab:</2>/0.85 major: fuzzylexpert_db
possi0.82)

insert engineer (name:park experience:moderate salary:50,000 lab:<lI>/08 major: se possi0.6)

<!I> : insert laboratory (name:sys area:ood poss:0.89)

<IZ> : insert laboratory (name:sw area:expert_dblodb poss:0.9)

‘engineer’ F#H2lA ‘experience’ ¢ ‘salary’E HA| Y JEFFEOT AdAEl29 ML
olg|g ojE|HELE moderatett high 53 #& HX L& oz Zitd majord area
JEYRHEE #A g AFolt) ‘engineer’ U2E 20 dAA 082 o] 22}
‘engineer’ S 20 £8 754 & Uetdth 1A jsg BAE ‘engineer’ F#l A e}
Art o] FAW2E 099 HEZ 'employee’ T2 3 SH2Y& veha Uk BF
HEGRE Jabe] EFAZHIE AXstHAdrt <> F <IZ>E insert FH A tE
AAE JEIARESY goz 9437 98 F& Wio|t

22 44 37 $l 393
2 AAE AA AR 28 A FH Y7t Z2AAE APk e e FH
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8ol H 9428 gAstz o}

Aol 12 ¢ ¥ AE ZE Hd "Hz(xe 7EEA dE gs)s E9 LHS (Left
Hand Side)& T3t 718 8407 thga o] FEdh
f=Av

A9 13 t{Al7l HE to] JENRE Ad g JEIHRE ol six, #Hd F=
=Awvol] e f[Al=v ekl 28 d, e 9= fo] did A & e €00, 11 &
=9 344 & Jges Al 3 & o, o] gL b5 go] Fod
=3

t € |If[Allle* iff t[A] S flAl, a<a’
A9 13& tAlET A" d=9 A7 o 499 Y W t v 8 gAHoR BEAY £
Ak st g

nx AE 1 dAHRE o, 0< 18 A 289,

t € |If[Allle* © min( ¢ € t[A] o d&d flc/AD =e‘Za
o17]1A {[A]EWFDF, t[A]JEWFDF o]t}.
Zzu o] Bz AYe A9 105 130281y 9 2 & U

o 5 fi=experience: highol#} &2 Z29W, e = engineer(nameiyang  experience:l5

salary:45000...p05s:0.82) o 8] ei€|IfilEXPERIENCE]||o* ©]th &7 M @ = puign(15)=0.75.

d 6 fr=majoriaiolgt 8tz 1V  e=engineer(nameiyang experience:l5 major:fuzzy
lexpert_db  salary:45000 poss:i0.82)o] s e[MAJORISHIMAJORIOIER, e €
[IflMAJORI .+ o1tk o714, a=(min(ai(fuzzy), ailexpert_db)) =min(0.8, 0.9) =0.8 o]t}

of 7 fz=area : caseVood °lgt dtAF. 28] 15 = laboratory(nameicm area'se poss:0.81)
o al, s € lifslarea]ll.* ©l=k I o]f-+ t[A] & f[A] o] AH3IA &7] P&t
#AHOZ tv UFd odb’t B F5 U7 HEolCh (¥ 1 Fx).

s

e 1 9 "= = A Y di o A8 ¢ e (If[Alllx olgtx k. zEd,
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¢ = min(ai, as .., an),

ax = max( g alc/A), pala/A),., rala/d), o € tIAD, k =1, 2, .., n,
3 o Al A9 8% 13, aEx B2AY 14 o FHA
4 8 fi=area:db V ai ©|&} 3l 2 W [, = lab(area : expert_db | odb poss 0.9)o o
3, LIAREAIS f,[AREA] o £, LEI|IfLAREA]l,* ]l T}. o714
-min{max(min(db(expert_db),area(db)),min(ai(expert_db),area(ai))),max(min(db(odb),
area(db)), min(ai(odb), area(ai)))) = min(0.9, 0.83)=0.83. (¥ 2 F=)

db i )
= e Minlia(0db). jye(db)
* =min{0.91.0.83)=0.83

L {EXDRILAD), eyl

Min{p,{0db), pyey(ail}

~ .

1(0.85.0.83)=0.83 -~ =min(0.7,0.92)=0.7
i expert bl plall) T~ |
=min{0 9.0.92)=0.9
expert_db odb
1
v
max(0.83,0.9)=0.9 max(0.83,0.7)=0.83

min(0.9,0.83)=0.83

I 2 o)HA HA HRY 2

A9 14 22 v AW =59 =2FE G B dHdolgx sy g&3 go] B
dHr

PSY =< E> NSy, fyoen )

3714 px P Ue Ad B2 Fol8, <E>E £F #fold.

9 9 f; = experience : high ©]2 f» = major : ai. ]2 3xb 224,

P =< E\ > engineer (. /) =<E1>:engineer(experience:high major:ai).

9 15 99 A =S A" P &tn v o] Fojgr

714 ne PE FAse dd HEHEY Fol3, Cny, Crze, Cvn © A2 OF oE QL

£ g8,
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Ao 16 AP =g FH9 LHSE &9, LHSA L th&3 Zo] Fodr
L:V:’;IP’

Hqg

oX

3

fr
ﬂllﬂ

olt}.

tlo

o714 Pi, i=l, 2., m © L& T

LEg B7e7) SisiM e WA, ol5 7 8485 FDB W FEEHY AY AxE AAHS
2 AAstdol Ak gL o]E AF FEenh

|n

A 17 Poss(fit) = 2, a €011 F& 7} f & #&FsE 7154 FEE UL

Ao 18 P =N 0SS 7} Cy 8 @4 dl”olabd, t € Evvb P & w3
s4e geR go Fodunh

rr

7t

Poss( P (t)) = min(Poss(fi(t)),Poss(fa(t)),...,Poss(fa(t)) e (1)),

ineer

410 P = <E;>: engineer(fi, f )olet &z, 1w,
C"‘x‘ncl'
Poss((Pm  (e1))=min( Poss(fi(er)), Poss(fz(e1)), 0.82)
= min(0.75, 0.8, 0.82) = 0.75. (95, ¢i6)

R 19 P= (P )P)Pat\st 28 2Ca, Cxoy Cn o AESO} 8z a8lW, ye
En, t2€EN, .. th€En 7F PE 958 7l 2 9853 29 (

Poss(P(ty,ta,...tx)) =min(Poss(Pm (t1)), Poss( (Pae (t2)), Poss(Prr (t))),
AAA b, tota & 27 N2 JE BaE AT}

Coagemecr C,
o] 11 f5 = salary : moderateo]X, Pm =(<E2>:engineer(fs, lab:<L>) o], Pml:bmm

C‘,w,,,,, CMW CW,_,
(<Li>Haboratory(f)Q ®, P1 =(Pm IA(Pm )ol8}t &b 23W, poss(Pm (e1)) =
min(poss(fs(e1)), 0.85, 0.82)=min( # moderate(45,000), 0.85, 0.82)= min(0.95,0.85,0.82) = 0.82 o©}

31, Poss( P::W (12)) = min(Poss(fs(12)), 0.9) = 0.83(<] 8).

w el A, Poss(Piley,l2)) = min ( Poss(P'"- ™ (er)), Poss((sz (12))) = min(0.82,0.83)=0.82 °]

A HeHe B o]4d LHSE B/HIER @0k F Fo5L LHS
Arse AAHoz Erley) Ao gasn

o
%
i1 i
djo
o
i
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Ao 20 % B2E Er & 2ol BoErh
1. 55 ¥5 <E>e 58 @2E Eo|th
. <ti, ta, t> € EnyXEneX..X Enn & 5& gY2E Eo[tt
. %% Ey, E..E. 0] BF @l2E0|¥, <E, E .., Ex>% & g2Eo|t
a 9gdE $F P27 € & Ak

]

Sow N

Aol 21 E & E'E 5Z g2 A wek E' Yo EE B ¥4 Fdx Yedo
E's E9 ¥e2E# 39, F'S EE2 Yetdo,

FHel WrbE LHS $8¢ 3715E 222 2 4 gk oee of LHS ¥7te A A
ok,

o] 22 L=VT7P; & LHST A @ E = <Ej, Ez.., En>0l LY FF fA2EHT
Poss(L(E)) = max(Poss(Pi(E1)),Poss(PAEz)),..,Poss(Pm(Em))).
7| Exe Py, k=1,.., m8 & gxEolf,

of 12 P, &Pu =<Ei>engineer(fi.f)olzm L = Py V P; o2 & 29
Poss(P1 (e, 12)) = 082 (o] 11) °lx
Poss(P; (e1)) = min(Poss(fi(er)), Poss(fa(e1)), 0.82)=min(0.75, 0.8, 0.82)=0.75 (<] 10).
uw}a} A, Poss(L(<ei, l2>,<er>)) = max(Poss(Pi(<e;, 12>)), Poss(Pa<er>))) = 0.82.

Aol 23 E7F LHSY §F g2z
FDB |-, L(E) & Poss(L(E)) =
of 13 < 13 ¢ Lol di3),
FDB |- L(<el, 12>,<el>) o]3, a = max(0.75, 0.82) = 0.82 °|t}.

Qo 16014 LHS7F =ade Hyg Hstn gt oF8 AMEz b F9¢ #33
& 2= F 79 w3l

PI(E) = ACT(E).

P2(E») = ACT(E).

714 ACTE 48%olx, E'S E, E'CE» olth, oW, (not PuENVACT(ENA (not
Po(E)VACT(E)) © not(PUENVPAENVACT(E) ol2Z, ¥ A& PUE)VPAE)=
ACT(E")°] 9t}

T3 e RHSE +3¥

o =g goz TAHY, £35E= LHS7I FDBY & ¢FE o

it
H
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449 99 @%E FDBE WAND 5 Q7] W, $9%E E g #5494
g o7l + Aok FHo) 49Y W, LE RF J2EL FDBY REE o A%
ac. the 49 17¢ RHSE £gste 75¢ Aelsx uo

Aol 24 L} RS 27t LHSS RHSE 81, #3& ohg3t gl
L(E) = R(E"), 283 R(E)= A% ACT(E ;P,)

M

o) -
T

Eve %% dZolu, Pt 22 olgg 24 2

|2

o714 ACT: & & Fag¥olxm,

type(E), i= 1, .., 18] sjelo|t} HEES I8 E w2 FAEY. &, E} E'E E’ S E,

E'= <E";, E,. . E'>& B&ss 55 dLEor),

2

g 73 FA TEF 48 Holm Yt

defrule <rule_name>

"("<var>lnot "' [<class_name>] '(' ['I']<attr_name>':'<attr_val>+ ')'+

[( 'with:" <a>)]

=>

<command> [<var> ':'] <class_name> '(’ <attr_name>’:'<attr_val>+ '}’ +')’
<attr_val> = <fuzzy_attr_val>|<var>

<command> = modify | insert

4 14 g de A 7 22 HAE F3& 93 engineer® EHEE W olth
(defrule classification_kb_engineer
<El1>:engineer (name:<x> experience: high major:ai)
(with:0.6)
=>
insert kb_engineer (name:<x>))
(defrule classification_kb_engineer
<El>:engineer (name:<x> salary:moderate,Jab:<L1>)
<1L1>:laboratory(area:dblai)
(with:0.6)
=>

insert kb_engineer (name:<x>))

- 195 -



Ao 25 o €[01] o] #3& 7 & L(E) = ACT(E") &3 34,
u#,(EE) = a, pu{E)< ptype(E'NE) € 9
=0, _3_9,]

olAl, UAFel 062 W, A e3 o tis] o 92 FHo| PriEE AAHS AHHA
<I2> : insert laboratory (name:sw, area.expert_dblodb poss:0.9)

<el> insert engineer (name:yang experience:15 salary:45,000 1ab:<12>/0.85 major:
fuzzylexpert_db poss:0.82)

A WA 7Fe LHSH 919 AA7 AL 7HsdL 06701, F AA 739 LHSY
AL 7HedL 0701 2 A9 tHo] = F(or) BAL o, 7HF £& 7edo] dEH
22 o] d9 HZF /MeAd #% max(0.67, 0.7) = 0.70]c}. o] @& FH A Frch ==
2 FEo] AgEn AAs AHET 072 38 AA7 RHS FEAA FAE S 24
&% 254 A==E AMEd 29 3€ o 739 ¥ AL BAFI I

T
AND relationsbip Classfication kb cngineer
=== OR refationfhip = -

e -~ S i

cut 0.6

[lule(llHS). iment kb_engincer name: <x> pass:0.82 ]

a9 3 A ¥ H7h #A o

g Rolx de BHLS A3y A HA AA F2 2de FIJIE Holx, o€ A
371 A% ICOTE AAsAT. & =FodA AANYE 2de AN Y B4 ¥gez
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71€9 TN AE A2de Ry THE T4 AR, T R34S X
E EFE AR 28N AE AdFgesH HolH ouy REHS FHAUH

W

2SR |
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