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nature of, 45
on FRr, 208
model structure
for a Kripkean identity logic, 189
for a Kripkean identity logic with definite
descriptions, 198
for E-logics, 107
for identity, 181
for QR, 213
varying-domains, 47
model system
for HR, 243
for R, 226
for RQ, 235
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for a Kripkean identity logic with definite
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for QR, 213
on a functional structure, 133
propositional modal logic, 54
R-frame, 208
S-model, 54
varying-domain model structure
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QEK+TV-Intro, 115
QEK+TV-Intro+NE, 117
QES. 108
QES with S canonical, 108
QES+BF, 155
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QES+NE, 117
QES+NE with S canonical, 117
QES+TV-Intro, 115
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116
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QES+TV-Intro+NE with canonical S pre-
served by subframes, 117
QES+TV-Intro+NNE, 123
QES+UI+BF, 157
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QS¥, 186
with canonical S preserved by subframes,
186
QS® + TV-Intro + FNE, 190
QS¥ + TV-Intro + FNE + DD. 201
QS+BEF, 156
QS+CBE, 69
by constant-domains structures, 77
with S canonical, 69
with S canonical by constant-
domains structures, 79
QS+CQ+BF, 157
QS4+CQ+CBF+BF, 94
with canonical S preserved by subframes,
101
QS+CQ+UI+BF, 98
with canonical S preserved by subframes,
101
QS+UL 81
with S canonical, 81
QS+UI+BF, 157
QS4M+CQ+CBF+BF, 99
QS4M+CQ+UI+BF, 99
R
by cover systems, 245
by model systems, 229, 231
by Routley-Meyer frames, 209
RQ
by model structures, 213
by model systems, 239
S4. 12
S5, 12
characterised by a class, 32
characteristic
Kripkean model
for logics with CBF and BF, 89
for logics with UI and BF, 95
model, 45
closed term, 2
with definite descriptions, 193
commutativity of quantification, xii
Commuting Quantifiers, 5
complete for (validity in) a class, 32
complete Heyting algebra, 242
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complete partial order, 20, 217
completeness for

first-order logic, 21

QK. 52

QK™ 186

QS, 54

QS~, 186

QS+CBEF, 69
components of a frame, 80, 164
Con, 2,162
concept variables, 162
conclusion, 4
cone, 216
congruent, 6, 141
connected worlds, 80
conservative extension, 43, 242
consistent set of formulas, 46
constant domains, xi, 67
constant partial function, 164
constants

individual, 2

individual concept, 162

object, 162
continuous time, 16
contracting domains, xi, 67
Converse Barcan Formula, xi, 14, 61
co-tenability, 205
cover relation, 216
cover system, 216

individualised, 247

localic, 245

relevant, 220

strongly relevant, 240
Cover-Join Property, 232
CQ. 5.40-43. 59-61
Cterm, 198
cylindric algebra, 21

DD, 194
deducible, 45, 208
definite description, 193
elimination of, 195
definite set of formulas, 199
discrete time, 16
disjoint, for tuples, 136
domain
of a world, 23
of existing individuals, ix, 1, 15
one universal —, 80
domain of a function, 163

E-admissible, 103
E-logic, 105
EV-complete, 111

with identity, 187
EV-Intro, 104, 169
EI 104
EI*™, 169, 176
elimination of definite descriptions, 195
empty function, 31, 163
entailment, x, 17

in a model on an R-frame, 207
EX, 176
existence predicate, xii, 103, 162
Existence property of |P|M, 166
existence proposition, xi, 23, 163
existence set, 23, 103
Existential Generalisation, 210
Existing Instantiation, 104, 169
expanding domains, xi, 15, 67
extension, 160
extensional, 160
Extensionality property of | P|™, 166

F (Falsum), 2
FL. 56
Fs. 54
FNE, 188
formula
pure, 241
admissible, 29, 168
atomic, 2, 162
identity, 162
of a signature, 2
of a signature with identity, 162
propositional modal, 2
self-identity, 162
frame, 11
general, 13
R-, 206
S—, 12
Free Assignment Lemma, 28, 168, 233
free at a formula, 137
strongly, 143
sufficiently, 141
free for
a predicate symbol, 137
a variable, 4, 136
freely substitutable for, 4
full
general frame, 14
model structure, 31
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model system, 239
full of objects, 165, 175
functional model structure, xii, 129
functionally canonical, 152
fusion
connective, 205
semantics of, 207, 230
operation, 218

Gr.53.179
Gs. 57
GC., 5
GC*,7
general frame, 13

canonical, 47, 57

for identity, 179

full, 14
general model, 13
Generalisation on Constants, 5
generated subframe, 55
GL, 15, 63-66
Godel-Lob logic, 15, 63-66
greatest lower bound, x, 17, 24

hold locally, 214

identical at w, 163
identity, 162
identity formula, 162
identity set, 163
implication operation
Boolean, 18
defined by fusion, 218
incomplete logic
for frame semantics, 12
inconsistent logic, 12
index, 261-268
Indistinguishability Lemma, 170
indistinguishability set, 164
indistinguishable at w, 164
semantically, 170
individual concept, xii, 161
admissible, 165
individual concept constants, 162
individual constants, 2
individual variables, 1
individualised cover system, 247
inference rule, 4
[OV-Intro, 123
3-Elimination, 6
3-Equivalence, 6
3-Monotonicity, 5

INDEX

3GC, 210
V-Equivalence, 5
V-Introduction, 5
modified, 104
V-Monotonicity. 5
VGC, 7
A-Residuation, 241
Adjunction, 204
EV-Intro, 104, 169
GC. 5
GC*,7
MP. 4
N. 4
Relettering of Bound Variables, 6
Replacement of Provable Equiv-
alents. 6
Sub, 7
Sub*, 7
substitution for predicate letters, 146
TV-Intro, 109, 187
TL 4
TI*,7
TNE. 177
UG, 4
infinitely many constants, 43, 48, 52
inflationary operation, 216
inner subframe, 55
point-generated, 78
instance of P, 137
intension, 160
intensional, 160
intensional conjunction, 204
InVar, 2, 161

join, x, 18, 24

K.4,9
KB, 58
Kripke frame, 11
canonical, 54
Kripke-Joyal semantics, 217, 249
Kripkean
canonical model, 112
characteristic model, 89, 95
Kripkean identity logic, 188
Kripkean premodel, 30
with identity, 187

L-model, 32

L-structure, 32

least upper bound, x, 18, 24
Lemma

© in this web service Cambridge University Press

www.cambridge.org



www.cambridge.org/9781107010529
www.cambridge.org

Cambridge University Press

978-1-107-01052-9 — Quantifiers, Propositions and Identity
Robert Goldblatt

Index

More Information

INDEX 265

BF-, 85
Free Assignment, 28, 168, 233
Indistinguishability, 170
Lindenbaum’s, 46
Rasiowa-Sikorski, 21
Semantic Entailment, 223, 234
Simultaneous Substitution, 139
Substitution, 29, 168, 234
Lindenbaum algebra, 20
Lindenbaum’s Lemma, 46, 84, 112, 179, 208
local character, 215
local members, 216
locale, 242
localic cover system, 245
localised set, 216
locally
constant, 215
determined. 215
equal, 215
holding property, 214
true, 215
logic
&-,105
inconsistent, 12
Kripkean identity —, 188
propositional modal, 8
quantified modal, 5
relevant, 203
second-order, 13
with identity, 177

Mpyr. 243
Murq. 249
M. 47,107, 182
My, 133
ML T1
M. 75
M. 89
MK 95,112, 190, 199
Mor. 213
MR, 229
Mpgq. 238
Mg, 54
MacNeille completion, 21, 249
maximal set of formulas, 46
McKinsey axiom, 14, 62-63
meet, x, 17, 24
model
canonical, nature of, 45
characteristic, 45
general, 13

of a logic (L-model), 32
on a functional model structure, 130
on a Kripke frame, 11
on a model structure, 29
on a model structure for identity, 168
on a QR-model structure, 211
on an R-frame, 206
on an R-model system, 222
on an RQ-model system, 233
model structure, 22
canonical
for a Kripkean identity logic, 189
for E-logics, 107
for identity, 181
for QR, 213
varying-domains, 47
for language with identity, 165
for QR, 211
for RQ, 213
functional, xii, 129
model system
for R, 222
canonical, 226
for RQ, 231
canonical, 235
Modus Ponens, 4
monotonic under refinement, 220
MP. 4

N, 4

NE, 116

nearness, 214

Necessitation, 4

Necessity of Existence, 116
Necessity of Identity, 160
Necessity of Non-Existence, 116
negation complete set of formulas, 46
NI, 159, 176

NNE, 116, 118

NNI, 176

null object, 197

Ob, 162
ObCon, 162
object
admissible, 165
null, 197
object constants, 162
object rich, 178
object variables, 161
ObVar, 162
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one universal domain, 80 as set of worlds, ix, 13, 160
open cover, 214 existence, xi, 23
open set, 214 strongest, 18
operational interpretation of relevant weakest, 17

implication, 208 propositional function, xii, 20, 22, 26, 127, 128,
orthoclosed set, 219 166
orthoclosure, 219 admissible, 129
orthoclosure localisation, 240 propositional modal formula, 2
orthocomplement, 219 propositional modal logic, 8
orthogonality relation, 218 propositional variables, 2
orthojoin, 219 PropVar. 2

pure formula, 241
P-instance, 137

p-morphism, 55 QES. 108, 154
parameter, 137 QK. 9
parameterless substitution, 137, 145 QR-model structure, 211
partial function, 163 QS.9
constant, 164 QS~, 177
rigid, 164 QS4M, 14
partial order, 206 quantification
complete, 20, 217 actualist interpretation of, xi, 1, 4, 167
PC.5 as joins and meets, 20
<P/ .49 commutativity of, xii
o(t/x).3 possibilist interpretation of, x, 5
(' /1), 160 quantified modal logic, 5. 105
point-generated inner subframe, 78
polyadic algebra, 22 R. 203
possibilist interpretation, x, 5 axioms and rules for, 204
possible individuals, 15 theorems of, 205
powerset p, 11 R-frame, 206
premiss, 4 R-model system, 222
premodel, 25, 129 R-theory, 208
canonical, 47 prime, 208
for identity, 182 principal, 225
for QR, 213 regular, 208
on a functional structure, 133 Rasiowa-Sikorski Lemma, 21
for language with identity, 165 refinement
Kripkean, 30 as increase of information, 217
with identity, 187 of a cover, 215
on a QR-model structure, 211 of a set by a set, 245
on an RQ-model system, 232 relation, 216
preorder, 206 reflexive-transitive closure, 78
preserved by subframes, 100 regular theory, 208
prime theory, 208 Relettering of Bound Variables, 6
principal theory, 225 relevant cover system, 220
proof sequence, 8, 43 relevant logic, 203
Prop, x, 13,23 repairable incompleteness, 15
PropFun, xii, 129 Replacement of Provable Equivalents, 6
proposition residual to
admissible, x, 14, 23 the fusion connective, 241
as localised up-set, 217 conjunction, 241
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set intersection, 241

the fusion operation, 218
rich (=object rich), 178
rigid concept, xii
rigid designator, 160
rigid partial function, 164
RQ. 209
RQ-model structure, 213
RQ-model system, 231

SHR. 243
SHrQ. 249
Sp.47. 107, 181
G, 133
Sp.70
Sp. 75
8P 89
SK. 95,112, 189, 199
Gqr. 213
SR, 226
Srq. 235
S-frame, 12
S4, 12,20
S4.2, 16
S4M, 14
S5, 12
satisfaction relation, 27
second-order logic, 13
self-identity formula, 162
Semantic Entailment Lemma, 223, 234
semantically indistinguishable at w, 170
sentence, 3
sequential updating, 138
shape, 154
SI, 160
signature, 2, 162
simultaneous substitution, 3, 137
Simultaneous Substitution Lemma, 139
simultaneous updating
of a propositional function, 140
of a variable assignment, 138
sort, 162
sound for (validity in) a class, 32
soundness for
HR, 246
QK, 38
QK~, 177
R, 223
RQ, 234
substitution for predicate letters, 151
TV-Intro, 111

square-decreasing, 220
strict implication, 16, 109
strongest proposition, 18
strongly free at, 143
strongly relevant cover system, 240
Sub, 7
Sub*, 7
subframe, 55

inner, 55

generated, 55
substitution

for free variables, 3

for predicate letters, 127, 137, 146

for propositional variables, 3

simultaneous, 3, 137
Substitution Lemma, 29, 168, 234
substitution operator, 3, 137

free at a formula, 137

strongly, 143
sufficiently, 141

parameter of, 137

parameterless, 137, 145
substitution-instance, 2
Substitutivity of Identicals, 160, 177
sufficiently free at, 141

T (Verum), 2
t, 203
tautology, 3
Tem, 109
template, 109, 175
Template V-Introduction, 109, 187
Template Non-Existence, 177
term, 2, 162

closed, 2

with definite descriptions, 193

object —, 162
Term Instantiation, 4
theorem of a logic, 5
TI 4
TI*.7
TNE. 177
Trivial system, 60
true in a model on

a Kripke frame, 11

an R-frame, 207

an R-model system, 223
Truth Lemma for

Mpyr. 244

M. 51

with £, 108
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with identity, 184

ME 96
with &€, 114
with identity, 199
Mqr. 213
MR, 229
Mpq. 238
Ms, 54
truth relation, 11, 27, 207
truth set, 11
two-sorted language, 161

UD. 4
UG. 4
ULS
underlying
(Kripke) frame, 23

canonical general frame, 53

general frame, 23
Universal
Distribution, 4
Generalisation, 4
Instantiation, 1, 5
universe, 23
up-set, 206
updatable structure, 129
updating, 26
sequential, 138
simultaneous, 138

INDEX

Vacuous Quantification, 4

valid in a
class, 11, 32
frame, 11

functional model structure, 130

general frame, 14
model structure, 32

model structure for identity, 168

premodel, 32

premodel for identity, 167

premodel on an RQ-model system, 234

QR-premodel, 212
R-frame, 207
R-model system, 223
RQ-model system, 234

strongly relevant cover system, 240

valuation, 166
variable-assignment, 26
updating of, 26
variables
individual, 1
propositional, 2
concept, 162
object, 161
varying domains, 1
Verum, 2
Verum system, 60
vVQ. 4

Weak Reflexivity, 176
weakest proposition, 17
WR, 176
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