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contradictions, 116–119
consistency across statements, 111–113
dividing statements into categories with, 109
evaluating validity with, 113–116
filling in, 105–108
judging semantic equivalence with, 109–111
overview, 67, 101
quick tables versus, 122
reading, 108
setting up, 103–105
testing for logical conditions with, 116
tips for handling on exams, 378
truth trees versus, 138
using instead of quick tables, 135

truth trees
and consistency or inconsistency, 141–144
contingent statements, separating, 153
contradictions, separating, 151–153
decomposing SL statements, 138–140, 144–

145, 147–152
overview, 137–138
in quantification logic, 315–325
and semantic equivalence or 

inequivalence, 153–157
solving problems with, 140–141
tautologies, separating with, 147–150
using instead of quick tables, 136
validity or invalidity, testing for with, 144–146

truth value, 38, 65, 99. See also evaluation
tu quoque (whataboutism), 48
Turing, Alan, 331–333, 335, 376
20th century, logic in, 31–33

U
UG. See universal generalization
UI. See universal instantiation
unary operator, 76, 334

undecidable statements, 32
unfriendly forms, conditional proofs, 212
universal generalization (UG)

defined, 275, 284
example using, 296–297
limits on using, 297–299
with multiple quantifiers, 310
overview, 283–284, 295
similarity to EG, 295
valid and invalid uses of, 299–300
with variables and constants, 296

universal instantiation (UI)
applying more than once, 319–323
defined, 275, 284
overview, 283–287
similarity to existential instantiation, 290–291
in truth trees, 317–319

universal quantifier (∀)
“all” statements, 272
alternative translations of basic forms, 268–271
alternative translations of basic forms of 

categorical statements, 268–269
applying rules with multiple quantifiers, 308–310
contradictory statements, 267–268
identifying categorical statements in 

disguise, 271–273
“not all” statements, 273
overview, 255–256
proving QL statements with, 278–279
quantifier negation, 280–283
quantifier rules overview, 283–284
with relations, 304–305
restricted domain, 265
translating basic categorical statements, 264–268
translating from English into QL, 267
universal generalization, 283–284, 295–300
universal instantiation, 283–287
unrestricted domain, 265–267
working with multiple quantifiers, 305–306

universal statements, 20
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universal Turing machine (UTM), 331–333, 376
unpacking statements, 169, 189, 191–193
unrestricted domain of discourse, 265–267
unwarranted assumptions, fallacies of, 47–48

V
validity

of arguments, 13, 36, 38–39, 113–116, 118–119
evaluating with truth tables, 113–116
testing for with quick table, 129
testing for with truth tree, 144–146

variables
Boolean, 334
domain of discourse, 257
existential instantiation with, 291
existential quantifier and, 256
quantification logic, 250
in quantification logic, 254–255, 260–261

universal generalization with, 296
universal quantifier and, 255

W
weak induction fallacies, 43–45
well-formed formulas (WFFs), 238–242
whataboutism (tu quoque), 48
Whitehead, Alfred North, 31, 360–361, 376
William, of Ockham, 23
Wittgenstein, Ludwig, 372

X
XOR logic gate, 335

Z
Zadeh, Lotfi, 346
Zermelo-Fraenkel axioms (ZF axioms), 361
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