New Trends
in Quantum Structures

by

Anatolij Dvuretenskij and Sylvia Pulmannovi
Merhemaival fnsrlme,

Slavark Acgdamiy of Sriences,

Bratisiave, Stovekia

KLUWER ACADEMIC FUBLISHERS
DORDRECHT / BOSTON / LONDON

is

ISTER SCIENCE
BRATISLAVA



Contents

Preface va
Introduction (1
CHAFTER 1 D-posets and Effect Algebras L]
L1 Deponeta .. 1@
1.2 Eﬂu:i.ﬁhehm T )
1.3 Morphises and Clttmu‘d Eunnlru.u: uIl'.'lemd- sl Effect .ll,phu

1.4 Group Mepresentations of Effect Algebras, Interval Efct Algebeas ...

141 Exnenples of Fxtorval AlgsbWan ...ooeoriioniassrars
liﬂmwml[}nh.nl;-huuﬂmwuﬂnhmduhﬂrm R
1.6 Examples anil Applications - -
1.7 Effect Algebras with termaDnmp-udllm I-‘mpu-ty
1.8 D-lutticos and Lattsceardersd Efect Algobras

EREESRAEERES:

1.% Some Basie Constructions with D-pﬂhet.l,fﬂﬂ'nt MH-I .........
1.9.1 Bubalgebras and ldeals ..
Iﬂihﬂwnﬂﬂml’mdmu ........................................
1.0.3 Prineipal and Shorp Elements in Effect Rings ...oooconeoiiin
1.9.4 Finite Distributive Lattice Ordered Effoct Algelains .....0000000en vee o BT
1.9.5 Direwt Products of Interval Algebras . oooocoiiommmontirrmmmssires a1
01 SETEERES R e U S R R .
inrmmmumnm-fum A

1.10 Compatibility anid Obesrvable et e
1101 Comspakibikity in ﬂﬂhmndm.uSmmm- ...................... L
1.00.2 Comyputibility in GDLs . T R e A A g e e e N
1.10.3 Observablos .. ... o0eiie R ....,,.................llﬂ-

lllﬂldllpmpn'hﬂnlﬁ'[}i'! ok e R b LA B L v

1.12 Exercises . A S PR |



§

5.2.6 Characterisntions of Comm, BOK-algebras with the R.C, Property . XH
5.2 7 Universal Groups for Commutative BCK.algebras ... ... ...,
5.2.8 PCR-hwll of Commmutative BOK-algebims .
h!ﬁmhummwmmumdﬂlhwmﬂmu ....... =
5.2.10 Ideals of BOK-alpebrns s ddealds ... .ovivininiiminniaie
5.2.18 Cruasl Streeyg Units of BCK-algebras . R
5.2.1F Eswrcises |

5.3 Representation uFCoanlu.ta.th'r 'E-ﬁwll::l!m ——.
bﬂltmmhmﬂmuufcmmwm
£.3:2 Categorical Nepresentation of Bounded Comenutstive BOK-alpelams
533 Categorical Represeatation of Comm, BCK- lIgﬂna with Q 5 Uit
Mi?rud:ﬂml[\rnlpdn:- i

mefmumuﬂﬁm-ﬂrhm P

Ea.ﬁ ldeals in Product HCKmtphwlndHMh:u
53,7 Exercises .........

ééssﬁﬁﬁﬁﬁézéhﬂ

CHAFTER 6 BCK-nlgebras in Applications am
] Algelrale Properties of Cotmmitakive BEHMH ....................... kil
1.1 Bemanmmple BCK-algebeas . FEA e e i T
ﬂ-l!TupuInguuu.lEﬂnmm;inly i e e e T
ﬂlE]-m_rmmimnlﬂﬂhllgrhi ............. %5
1.4 Atamic nml Semsimple BCK-mlgehns _____m
1. 1.5 Megsure-hMorphisme and Masimad Bdeaks | F T 04
6.1.6 State Space of o BCK-algeln .. T T e— ]
1.7 Simple Cosmmmitatie HC‘H-!.I,rbﬂl o 509
T B R T PR K it LA I ARl iy 403
6.2 Dedeldnd Complets BCK-nlgebrs . S
621 Dedekind Complete Cm.uum.u Bc:-c.uwu .............. dak
.22 Decomposition of Dedekinl Complete Atomic BG‘.F\-uh:hw -------- 413
123 Exercises | P
6.3 Cotwecthons L-zt.MnE»CK-dgnhuaui Dl Possts . 19
6.3.1 Exerclees ..o aiila KAk b 417
B4 Pasindes MV-algbim .. 428
64,1 On Partial .i.dulvr.hll.nl‘swdu !r[\r-ﬂ#hu 428
Ei!&mmnfﬁmnhﬂnh‘l?-lp&: 435
5,43 Commutativity of Limear F-I:l.lhl'l\"n]nlm AR AL
G4 miﬂwmw e ---------------4-19




CONTENTS

CHAPTER T Loomés-Sikorski Theorems for MV-alsebras and
BCK-algebras

7.1 Loomis-Sikorski's Theorem for o mrpll’r-lh“’n]gﬂru

7.1.1 Bald Algebras of Fuzsy Sets ........

7.1.3 o-complete MV-algobran and THDEE ... c0oroooooorrerrerrerseros

7.1.3 Loomis-Sikeraki's Theorem .

7.1.4 LoogisSikorski Theovem for Dedeleind o-conrghets !amupul i

72 Loomes-Sikomki's Theorem for MV-algehoms and BCK-algebras

7.2.1 Laomis-Sikoreki's Theetem for Periock MV-algebras ... ..
7.2.2 Loomis-Sikorski's Theorem for Product BCK-alsebms ...
7.3 Weakly Divsshle M\"w!ﬂylh‘ﬂ ....................................

T4 MV-olservables |,

Mg N

rlﬂmﬂlmﬂu‘l'-d:mnb.luu
R e A L A P (e L

Bibliography
Index of Symbols

Index

List of Figures and Tahles

T

58

1

=

3

ik

491

| 1 o o e K e e P P 13
-y © - NS RP PR L BTSNy sl RO o LT e e e L 4

Fig 1.3 ..., ! e e o e e R e "

Fig 14 ..... peaattaEy P I LTI T T 47

Pig 15 ......

FIE 16 .oovverores s reenssesrosesrriossstr et
PO L0 MO LM s v ia v ot i s 4 0 b b o s 8 T 9 e e L]

Fig: 1.9, Pano plang .......cccoiimisniinns ;
Tals, 2.0, Salgela with non-transitive order ... ...,

B o e R e R

o B P E A S e T UL ;
Fig. 4.1, Firflyimabax ......00is

I "RE 8 BRSSO i v D I ----_-
Fig. 4.3 ....,. T PP T R —————



Tab. 44 . % PSP TS SIS . ) |
Fig. -I..'LPmﬂymnl.‘n.m:hnﬁubm ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, m
Fig, 4.8, *‘natttmnd- R e e e S g




	1
	2
	3
	4
	5

