I CHAPTER 3
RELATI ONAL | NVERSES;

I Inthis chapter relational inverses of (two-place) predicates
are introduced. The relational inverse of Ris witten (R").

By definition, x bears (R') toy if and only if y bears Rto x.
i

I Relational inverses are inportant because they facilitate the
proofs of certain dualities, nost notably between domai ns and

i mages. Chapter 6 of this section will provide several exanples
of this technique. i

I 1. " represents relational inverse (of dyadic predicates). j
D " ; (R):; {ab: Rba} i
I 2. Fundanental Proposition of Relational |Inverses. i

F OROxOy ( (R)Ix,y]1 = Ry, x] ) i

R 11 (Prem i
OxOy ( {a,b : Rb,al}[x,y] =« Ry,x3 ) ,! 2 (Pred) i
OxOy ( (R)Ix,y]l = Ry, x] ) 13 (DIt PL2)
OROxOy ( (R)[X,y] = Ry, x] ) I 4 (O 1,3) i
O
I 3. Fundanental Proposition of Relational |I|nverses,
First Half. [

F OROxOy ( (R)[x,yl O Ry, x] ) i

R X,y , 11 (Pren i
( (R)Ix,y1 = Ry, x]) ! 2 (DE P2) i
(R)IX,y1 = Ry, x| 3 (0E 2 i
(R)Ix,y1 O Ry, x] ! 4 (<E 3) i
( (R)Ix,yl O Ry, x]) 5 ()1 4) i
OROxDy ( (RY)[x,yl O Ry, x] ) I 6 (OI: 1,5) i

0

I 4. Fundamental Proposition of Relational Inverses,
Second Hal f. i

F OROxOy ( Ry, x] O (R)[x,y] ) i

R X,y 101 (Prem i



( (R)Ix,yl = Ry, x]) ! 2 (DE: P2)

(R)Ix,y] = RY,X] 3 (0OE 2

OROxOy ( Ry, x] O (R)[x Y] )

0

FOROz ( X RX,y] = Oy (R)1z,y] )

OROz ( X RX,y] = Oy (R)[z,y] )

0

Ry, x1 O (R)[x,Y]

(

5.

Ry, x1 O (R)Ix,y])

R, z
(X R[X, Z]
RIX, z]

( Rx,z] O (R)Iz,x] )
Rx,z] O (R)[z,x]
(R) 1z, x]

y (R')1z,y]

X Rx,z] O Oy (R')[z,Y]

Oy

vy (R)(z,v]
(R)1z,v]
( (R')(z,y1 O Ry, z])

(R)1z,y1 O Ry, z]

Ry, z]
(X R[X, Z]
(R)[z,y] O X RX,z]

X Rx,z] = Oy (R)[z,y]

( X Rx,z] =« Oy (R)Iz,y1 )

4 (<E 3)

5 (0)1: 4)

6 (Ol: 1,5)
1 (Prem

2 (Prem

3 ([E 2)

4 (OE: P4)

5 (OE 4)

6 (OE 3,5)
7 (O: 6)

8 (O1: 2,7)
9 (Prem

10 ([E: 9)

11 (OE: P3)
12 (OE 11)
13 (OE 10,12)
14 (O: 13)
15 (O1: 9,14)
16 (<1: 8,15)
17 (()1: 16)
18 (OI: 1,17)



I P6 and P7 are versions on the sane thene.

I 6.

F OROSOxOy ( (R) € S&Rx,yl O Sy, x] )

R S X,y 11 (Prem
(R") € S & RX,Y] 1 2 (Prem
(R') €s ! 3 (& 2)
RIX, ] 14 (&E 2)
( Rix,yl O (R)Iy,x1 ) ! 5 (DE P4)
Rx,yl O (R)[y, X ! 6 ()E 5)
(R) 1y, x] 1 7 (0OE 4,6)
(R)[y,x] & (R') €S 1 8 (&: 3,7)
( (R)[y,x] & (R) € s0 9y,x] ) .1 9 (OE C1.2)
(R)1y,x1 & (R') € SO Sy, x] ! 10 (OE 9)
Sy, X] 1 11 (OE 8,10)
(R) € S&RXxyl O 9v,x] 12 (O1: 2,11)
( (R) £sS&Rxy O Sy, xl ) 13 (01 12)
OROSOxOy ( (R) € S&Rx,y] O Sy, x] ) ! 14 (O: 1,13)
O
1 7.
F OROSOxOy ( RE (SY) & Rx,yl] O 9y, x] )
R S X,y 11 (Prem
RE (S") &Rx,yY] 1 2 (Prem
RE (S ! 3 (& 2)
RIX, ] 14 (&E 2)
Rx,y] & RE (S") 1 5 (&: 3,4)
( Rx,y] & RE (S") O (S)[x,y] ) ,! 6 (OE CL.2)
Rix,yl & RE (S") O (S)ix,y] ! 7 (OE 6)



(S X, V] ! 8 (OE 5,7)

( (S)YIx,y1 O Sy, x] ) 1 9 (OE P3)
(S Ix,y1 O Sy, x] ! 10 (OE 9)
Sy, X] , 111 (OE 8,10)
RE (S) & Rx,yl O 9y, X] 12 (O1: 2,11)
( RE (S") &Rx,y] O 9y, x]) 113 (()1: 12)
OROSOxOy ( R & (S*) & Rx,yl] O Sy,x] ) ! 14 (0O: 1,13)

0

I P8 and P9 are inportant, and subsequent to P14 are the only
propositions prior to P14 which are appeal ed to. i

I 8.

FOROS ( (R) €E SO RE (SY))

RS 1 1 (Prem
(R) €S .1 2 (Prem
X,y 1 3 (Prem
RX, Y] 14 (Prem
(R') € S &RX,Y] 15 (&: 2,4)
( (R) E S&Rx,y] O 9y, x1) ,! 6 (0E P6)
(R) € s&Rx,yl O Sy, x 7T (OE 6)
Sy, X] ! 8 (OE: 5,7)
( Sty,x1 O (S)ix,y1 ) ! 9 (DE P4)
Sy, x1 O (S7)[x, ] 110 (OE 9)
(S*)[x,y] 111 (OE 8, 10)
Rix,yl O (SY)[x,V] 12 (O1: 4,11)
( Rix,y1 O (S)Ix,y1) 13 (01 12)
OxOy ( Rx,y] O (S)Ix,yl ) 114 (O 3,13)
RE (S 115 (%1: Cl1.1,14) |

(R € s0O RE (5 1 16 (O1: 2,15)



( (R)Y £Es0RE (S)) 117 (()1: 16)
OROS ( (R)) £SO RE (SY)) 118 (O 1,17)
O
19,

FOROS( RE (S) O (R) € 59)

R 'S 11 (Prem
RE (S 1 2 (Prem
X,y 1 3 (Prem
(R [, Y] 1 4 (Prem
( (R)Ix,y1 O Ry, x1 ) ! 5 (DE P3)
(R)Ix,y1 O Ry, x] ! 6 (OE 5)
Ry, X] 1 7 (OE 4,6)
RE (S) & RY,X] 18 (&: 2,7)
( RE(S") &Ry, x]1 O 9x,y1) ,! 9 (OE P6)
RE (S) & Ry, x] O S[x,vV] 110 (OE 9)
S, Y] 1 11 (OE 8, 10)
(R)Ix,yl O SIx,y] 112 (O1: 4,11)
( (R)Ix,y1 O SIx,y1) 13 (01 12)
OxOy ( (R)Ix,yl O SIx,yl ) 114 (O 3,13)
(R") €5 115 (B1: Cl.1,14) |
RE (S O (R) €5s ! 16 (O1: 2,15)
( RE (S O (R) €59) 117 (()1: 16)
OROS ( RE (S") O (R') € 59) 118 (O1: 1,17)
O

I' P10 through P13 are versions on the sane thene.

I 10.

F OROSOxOy ( (R°) E S &Rx,y] O 9y,x] )

R S, X,y 11 (Prem



& RIX,y]

SO (R) €58)

O (R) €s

S & Rix,y]

-

S &Rx,y] O Sy, x] )

S & Rx,yl O Sy,X]

& Rix,yl O Sy, x]

S & RXx,y] O Sy, x] )

OROSOxOy ( (R') £ S&RX,y] O 9V, x] )

&

Rx,yl O Sy, x] )

S)

S & Rx,yl] O Svy,x] )

S & Rx,y] OO vy, X]

O

I 11,

F OROSOxOy (S E (RY)

RS, X,y

S E (R) & Rx, Y]
S & (R)
RIX, Y]
( SE(R) O (R)
SE (R) O (R) =
(R) s
(R) S &RXY]
( (R) =
(R) =
Sty X

2 (Prem

3 (& 2)
4 (&E: 2)

5 (OE: Cl.9)
6 (OE 5)

7 (OE 3,6)
8 (&: 4,7)

9 (OE: P6)
10 (OE 9)
11 (OE: 8,10)
12 (O1: 2,11)
13 (()1: 12)

14 (O 1,13)

[EEN

(Prem
(Prem

(& 2)

N

AW

(& 2)

(62}

(OE: Cl.8)
6 (OE 5)

7 (OE 3,6)
8 (&: 4,7)
9 (OE P10)

10 (OB

11 (OB



SE(R) &Rx,yl] O 9V, X] 112 (O1: 2,11)

w

( SE(R) &Rxy O Sy, x ) 18 (011 12)
OROSOxOy ( SE (R) & Rx,yl O Sy, x] ) 14 (O1: 1,13)
O

I 12.

F OROSOxOy ( (S°) E R&RXx,y] O 9y,x] )

RS X,y 11 (Prem
(S') E R&RX,Y] 12 (Prem
(S') ER 13 (8B 2)
R X, Y] 14 (& 2)
( (S’ ERO RE (S)) ,! 5 (OE Cl1.10)
(S ERO RE (5 1 6 (()E 5)
RE (S 1 7 (OE 3,6)
RE (S") & Rx,y] 18 (&: 4,7)
( RE(S") &Rx,yl O 9y, x]) 19 (OE P7)
RE (S) & Rx,y] O 9y, x] 1 10 (OE 9)
Sy, x] ! 11 (OE 8,10)
(S") E R&RX,y] O 9y, X] 112 (01 2,11)
( (S') ER&RXyl O Sy, x] ) 113 ()1 12)
OROSOxOy ( (S*) E R&Rx,yl O Sy,x] ) ! 14 (O: 1,13)
O
I 13,

F OROSOxOy ( RE (SY) & Rx,y] O Sv,x] )

R S X,y 11 (Prem
RE (S") & RX,V] 1 2 (Prem
RE (S) 13 (& 2)
RIX, Y] 14 (&E 2)

( RE(S") O (S") ER) ! 5 (OE C1.8)



RE (S) O (S') ER ,1 6 (O)E 5) i

(S") ER ! 7 (OE 3,6) i
(S") E R & RX, V] 18 (&: 4,7) i

( (S ER&RX,y] O Sy,x] ) 1 9 (OE P12) i
(S") ER&RXxyl O Sy, x] ! 10 (OE 9) i
Sy, X] 1 11 (OE 8,10) i
RE (S) & Rx,y] O 9y, x] 12 (O1: 2,11)
( RE(S") &Rxyl O Sy, x] ) 113 ()1 12) i
OROSOxOy ( RE (S") & Rix,y] O Sy,x] ) ! 14 (O: 1,13)

0

| 14. P14 effectively contains a proof that RE (R') inplies
RE (R). i

F OR ( DxOy(Rx,y] O Ry,x]) O RE (R) ) i

R , 11 (Prem i
OxOy(Rx,yl O Ry, x]) 12 (Prem i
X,y ,1 3 (Prem i
RIX, Y] 14 (Prem i

( Rx,yl O Ry,x] ) 15 (0B 2) i
Rix,yl O Ry, X] 16 (OE 5) i
RY, X] 17 (OE 4,6) i

( Ry, x1 O (R)Ix,y1) ! 8 (DB P4) i
Ry, x1 O (R)x,y] !9 (OE 8 i
(R X,Y] 1 10 (OE 7,9) i
Rx,y] O (R)[X,y] 111 (O1: 4,10)
( Rx,yl O (R)ix,y1) 112 (1 11) i
OxOy ( Rx,yl O (R)[x,y] ) 113 (01 3,12) i

R E (R , 114 (&l: C1.1,13) j



(RE(R) O (R) ER)
RE(R) O (R) ER
(R") €ER
RE (R) &(R') €ER
(RE(R) &(R') ER0O RE (R) )
RE (R) &(R') ERO RE (R)
R E (R
OxOy(Rix,y1 O Ry,x1) O RE (R)
( OxOy(Rix,y1 O Ry,x1) O RE (R) )

OR ( DxOy(Rix,yl O Ry,x]) O RE (R) )
0
1 15,
FOR ((R)*) €R
R
(R) £ (R)
( (R) £(R) 0 ((R)") €ER)
(R) €E(R) O ((R)") €R
((R)") €R
OR ((R)™) €R
0
I 16.
FORRE ((R)Y)
R
(R) £ (R)
( (R) £E(R) 0RE ((R)) )

(R) €E(R') O RE ((R)™)

RE ((R)")

15

16

17

18

19

20

21

22

23

24

[EEN

N

w

(62}

[EEN

w

4

5

(OE: P9)
(OE 15)
(OE 14, 16)
(&: 14,17)
(OE: CL.6)
(OE 19)
(OE 18, 20)
(O1: 2,21)
(O1: 22)
(Ol: 1,23)
(Prem

(DE: CL.3)
(DE: P9)
(OE 3)
(0E 2,4)
(O1: 1,5)
(Prem

(DE: Cl.3)
(OE: P8)
(OE 3)
(0E 2,4)



ORRE ((R)Y) I 6 (OI: 1,5)
0

I 17. Bipotency of Relational Inverses (Relative to
Equi val ence), nl.

FOR ((R)*) ER

R 11 (Prem

((R)") €R 1 2 (OE: P15)
RE ((R)™) ,! 3 (OE: P16)
((R)*) ER&RE ((R)) 14 (8l 2,3)

( ((R)") ER&RE ((R)") O ((R)") ER)

,! 5 (OE Cl.6)
N#V)%R&R%uﬁﬁ)Duﬁﬁ)§ﬁ6(OE®
((R)*) ER 1 7 (OE 4,6)

OR ((R')*) ER 18 (O: 1,7)
O
| 18. Bipotency of Relational Inverses (Relative to
Equi val ence), n2.
FORRE ((R)Y)
R 11 (Prem
((R)") ER 12 (DE P17)
( ((R)") ERO RE ((R)) ) ! 3 (OE CL.8)
((R)") ERO RE ((R)Y) !4 (OE 3)
RE ((R)) I 5 (OE 2,4)
ORRE ((R)7) I 6 (O: 1,5)
O

1 19. Relational inverses nmaintain inclusion.
FOROS( RE SO (R) € (5 )
R, S , 11 (Pren

R&E S ,!' 2 (Prem



SE ((SH)Y) ! 3 (OE P18)
RES&SE ((S)Y) 14 (& 2,3)

(RES&SE((S)") O RE((S)Y))
|

5 (OE: Cl.13)
RES&SE ((S)") ORE ((S)") ,! 6 (()E 5)
RE ((SH)5) ! 7 (OE 4,6)
(RE((S)7) 0O (R) £(5)) ! 8 (OE: P9
RE ((s)") O (R) & (s) 19 (OE 8)
(R') € (S ! 10 (OE 7,9)

RE SO (R) & (5 111 (O1: 2,10)
(REsO (R) € (5)) 112 (O 11)
OROS ( RE SO (R) € (S ) I 13 (O: 1,12)

0

I 20. Relational inverses nmaintain equival ence.

FOROS( RES O (R) E(SY))

R S 11 (Prem
RE S 12 (Prem
(RESORES&SER) ! 3 (UE: C1.11)
RESORES&SER 4 (O)E 3)
RES&SER I 5 (0OE 2,4)
RE S 1 6 (& 5)
(RE SO (R) € (s8)) .1 7 (OE P19)
RE SO (R) € (S 1 8 (O)E 7)
(R) € (9 .1 9 (OE 86,38)
SER .1 10 (&E: 5)
(SERO (S) € (R)) ! 11 (OE P19)

SERO (S) € (R) 112 (OE 11)



*

(S") € (RY) ,! 13 (OE 10,12)
(R) € (S") & (S") € (R) 114 (& 9, 13)
( (R) £(S") &(S") € (R) O (R) E(s") )
,! 15 (OE Cl.6)
(R) £ (S") &(S") £ (R) 0 (R) = (’S!*)16 (OE 19
(R") £ (S ! 17 (OE 14, 16)
RESO (R) £ (9) 118 (O1: 2,17)
( RESDO (R) E(S)) 119 (()1: 18)
OROS ( RE SO (R) 2 (SY)) I 20 (O: 1,19)

0

I 21. The relational inverse cancels around equival ence.

FOROS ( (R') E(S') O RE S)

R, S

*

(R) =

x

(R) =

((R)™)

(S7)

*

= (s O ((R)")

(s"y O ((R)™)

((sH™)

RE ((R)7)

RE ((R)") & ((R)") =

((sH™)

S

RE ((R)") & ((R)™)

( RE ((R)") & ((R)M)

RE ((R)") & ((R)")

(R") E(S") 0O RE S

11 (Prem
1 2 (Prem

= ((s)™) ) ,! 3 (OE P20)

((sH7) 4 (OE 3
1 5 (OE 2,4)
! 6 (DE P18)

((S)™) 1 7 (&: 5,86)
1 8 (DE: P17)

((sH™) & ((s)7) S

] 9?& 7,8)

= ((s)") &((s)*) =sOR=ES
)1 10 (DE Cl1.19)

((S)") & ((S")") EsO RE S
111 (OE 10)

112 (OE 9, 11)

113 (O1: 2,12)



( (R) E(S") 0 RES) 14 ()1 13)
OROS ( (R) E(S') O RES) | 15 (0O: 1,14)
O
1 22.

FOROS( RES - (R') E (S") )

R S L1 (Prem

( REsSO (R) 2 (5" ) 1 2 (OE P20)

RE SO (R) =(s) ' 3 (0OE 2

( (R) E(S") 0 RES) ! 4 (DE P21)

(R) 2 (s’) D REs ! 5 (OE 4

RES « (R) E (5 1 6 (<1: 3,5)

(RES « (R) = (5" ) L7 (01 6)
OROS( RES - (R) (S ) 1 8 (0O 1,7)
O
| P23 through P26 are pernutations on the same thene.

I 23.
FOROS ( (R) Es O (S) ER)
RS | 1 (Pren
(R") E S I 2 (Prem
( (R') Es0O ((R)*) E(sY)) ! 3 (OE P0)
(R) =sO ((R)") = (8 4 (OE 3)
((R)7) = (s) ! 5 (OE 2,4)
((R)*) ER | 6 (OE P17)
((R)7) 2(s) &((R)7) =R | 7 (&l: 5,6)
( ((R)7) 2(S") &((R)") ERO (S) ER)
! 8 (OE Cl.18)
((R)") =(s) & ((R)") ERO (S) =R

19

(OE 8)



(f)*
1]
Py

110 (OE 7,9)

(R') Es 0O (S) ER 111 (O1: 2,10)
( (R) Es0(S) ER) 112 ()1 11)
OROS ( (R)) ES0O (S) ER) I 13 (O: 1,12)
O
| 24,
FOROS ( (R) ESO RE (SY) )
RS 11 (Prem
(R") E S 1 2 (Prem
( (R Es0O (S) ER) ! 3 (OE P23)
(R) EsO (S) ER 14 ()E 3)
(S*) £ R 1 5 (OE 2,4)
( (S’ ERO RE (S ) ! 6 (OE C1.8)
(S'y ERO RE (S 1 7 (O)E 6)
RE (S) ! 8 (OE 5,7)
(R Es 0O RE (5 19 (O1: 2,8)
((R) EsORE(S)) 110 (010 9)
OROS ( (R)) ESO RE (S ) I 11 (O: 1,10)
O
I 25,
FOROS ( RE (S') O S= (R) )
R S 11 (Prem
RE (S 12 (Prem
( RE(S") O (S') ER) ! 3 (OE C1.8)
RE(S) O (S) ER 14 (O)E 3)
(S) ER I 5 (0OE 2,4)

( (S ERO SE (R)) ! 6 (OE P24)



(S') E RO S = (R) 1 7 (OE 6) i

S £ (R ,! 8 (OE 5,7) i
RE (S) O SE (R 19 (0O1: 2,8) i
( RE(S") O S=(R)) 110 ((O)1: 9) i

OROS ( RE (S') O SE (RY)) I 11 (O 1, 10) i
O
| 26. i

FOROS( RE(S') O (R') ES) i

R S 11 (Prem i
RE (S) 1 2 (Prem i
( RE(S") O (S") ER) ! 3 (OE C1.8) i
RE(S) O (S) ER L4 (0OE 3) i
(S") ER ! 5 (OE 2,4) i
( (S’ ERO (R) ES) ! 6 (OE P23) i
(S) ERD (R) =5 ! 7 (OE 6 i
(R) £ S 1 8 (OE 5,7) i

RE(S) O (R) ES 19 (O1: 2,8) i

(RE(S) O (R) Es) 110 (01 9) i

OROS ( RE (S') O (R') £8) I 11 (O: 1, 10) i

0

I 27. The relational inverse distributes over union. The proof
of P27 is simlar to the proofs of DeMrgan's Laws for

Conpl enents in I1.4. i
FOROS ((RY 97) = ((R) “ (S)) i
R, S 01 (Prem i
I First, show ((RYw 97*) £ ((R') w (S)) i
(R) € ((R) u (s7)) 2 (0B @.7) i

( (R) € ((R) 2 (S)) ORE ((R) »(sS)NH )
1 3 (OE: P8) i



(R) € ((R) 2 (S") O RE (((R) & (s')N)7)

4 (0OE 3)
RE (((R) © (S)™") ! 5 (0OE 2,4)
(S") € ((R) u (S9) ! 6 (OE C2.8)

((S) € ((R) ©(S)) O0SE((R) 2 (sN)

! 7 (OE P8)
(S") € ((R) 2 (S%)) O SE ((R) » ()M

8 (O)E 7)
SE (((R) w (S ! 9 (OE 86,8)

RS (((R) 2 (S)") &SE ((R) 1 ()7

10

(&: 5,9)

( RS (((R) 2 (S))") &S E (((R) 2 (s)NH

O (RY S € (((R) “(s'H™ )

111 (OB Q2. 9)

RS (((R) = (S))") &S E ((R) = (s

O (R4S £ (((R) 2 (s |

(R2'S) € (((R) = (S")5) !

( (RY9 S (((R) = (SN
0 ((Ru9)%) £ ((R) u(S)))

(RY'S) £ (((R) w ()™

0 ((RY 97F) € ((R) « (sY)) |
((Ru 9F) € ((R) ¢ (5Y)) !
I Second, show ((R) w (S")) € ((Ru 9%)
RS (RuU S !
(RE(R2 S O(R)ENWRLYT) ) !
RE(R2 S O (R) € (R 97 N
(R) € (R& 9)7) !

SE (Ru S |

(SE(RuS) O (S) E(R2Y9T) ) !

12

13

14

15

16

17

19

20

21

22

(OE 11)

(OE 10, 12)

(OE: P9)

(OE 14)

(OE 13, 15)

(0E: C2.7)
(OE: P19)
(()E 18)
(OE 17,19)
(OE C2.8)

(OE: P19)



SE(RYS O (S) € ((Ru 9 123 (OE 22) i
(S") € ((Rw 9% 1 24 (OE 21,23)

(R)) € ((RY 9F) &(S") E((RY S)¥) ,I 25 (&: 20,24)

((R) €E((Ru97¥) &(S") € ((Ru 9T
O ((R) “(S") € ((Ru 97 )
1 26 (OE C2.9) i
(R) € ((R2 97) &(S") € ((Ru 97
O ((R) w (SY)) € ((Ru 97)
127 (O)E 26) i
((R') 2 (S")) € (Rw 97) 1 28 (OE 25,27)
I Concl usi on i

((RY S)¥) € ((R') 2 (S") & ((R') » (S)) € ((R2 97
129 (&: 16,28)

( ((RY97) € ((R) “ (S)) &((R) » (S)) € ((Ru 97
O ((R297) = ((R) 2 (S)))
,1 30 (OE C1.6) i

((R97) £ ((R) 4 (S)) & ((R) ¥ (S)) € ((RZ97)
0 ((RY97) = ((R) u(S))

1 31 (OE 30) i

((RY 9)7) B ((R) w (S)) ! 32 (OE 29,31) |

OROS ((RY 97F) = ((R) w (SY)) I 33 (0O0: 1,32) i
0

I 28. i

F OROS ((R') & (S%) 2 (R 9)7) i

RS 01 (Prem i

((RY 9)7) 5 ((R) w (S)) ! 2 (OE: P27) i

( ((R29F) 2 ((R) w(s)) O (R) = (S)) (R 9Y))

, ! 3 (OE C1.8) i

((Ru9)7) 8 ((R) w (S)) O ((R) - (,S!*)Z (%()(E(:RSL)J %) |

((R) » (S")) 8 (R 97) ! 5 (0E 2,4) i

OROS ((RY) w (S")) 2 ((Ru 97 I 6 (O: 1,5) i






