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Logic For Dummies

~(x &y) ~(x Vy) statements, using DeM
with, 171

~(x V ~ y) statements, replacing x & y
statements with, 210

~X Vy, replacing x — y statements with,
209

+ in Boolean algebra, corresponding
symbol in SL, 218

<> operator. See biconditional operator
()

= (equal) sign, using in Boolean algebra,
219-220

— operator. See conditional operator (—)
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A statement, explanation of, 23
actions, relationship to program states,
303-304
Add V rule
using in conditional proofs, 193
using in proofs, 155-157
algebra, comparing Boolean algebra to SL,
217-222
algorithms, use by Alan Turing, 303
Alice in Wonderland (Lewis Carroll), 338
all
QL quantifier for, 240
QN rule for, 257
relationship to sets, 12
translating with (3), 245
using restricted domain of discourse
with, 240-241
using unrestricted domain with, 241-242
all statements
equivalent ways for writing of, 258
recognizing in QL (quantifier logic), 247
although, similarity to and, 69
and. See also conjunction operator (&)
conjunctions similar to, 69
use in Frege’s formal logic, 28
AND logic gate
diagram for, 306
example of, 31

annihilator property, addition and
multiplication examples for, 221
antecedent
including in if-statements, 11
in SL evaluation, 84
AP (assumed premise). See also premises
adding for indirect proofs, 184-185
discharging, 178-179, 181, 183
relationship to conditional proofs, 177
using in indirect proofs, 182
using in proofs, 196-197
using with variables and UG, 273
arguments. See logical arguments
Aristotle
contributions of, 337
goal of philosophy espoused by, 20
invention of syllogistic logic by, 20-23
use of square of oppositions by, 22-23
arithmetic problem, evaluating, 74
The Art of Discovery (Gottfried Leibniz), 26
Assoc (association) equivalence
combining with Comm, 200
versus Comm (commutation), 168
using, 168-169
using in conditional proofs, 194
using in proofs, 199, 201
using with long premises, 203
associative property, addition and
multiplication examples for, 221
assumed premise (AP)
adding for indirect proofs, 184-185
discharging, 178-179, 181, 183
relationship to conditional proofs, 177
using in indirect proofs, 181
using in proofs, 196-197
using with variables and UG, 273
assumptions. See also strategic
assumptions
stacking, 180-181
strategy for, 204
axiomatic systems
consistency and completeness of, 329
mathematics as, 326-327
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relationship to Incompleteness Theorem,
330

requirements for cogent arguments,
327-328

axioms

contrasting in logic and Principia
Mathematica, 330

definition of, 23

deriving for number theory, 330
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Babbage, Charles, design of computers by,
302
belief, statements of, 317
biconditional operator («»)
alternatives for, 208
connecting statements with, 103
connecting semantically inequivalent
statements with, 106
connecting statements with, 103
eliminating from arguments, 173
example of, 53
translating statements with, 67
using, 61-63
using in conditional proofs, 193-194
using with quick tables, 119-121
binary operators
explanation of, 63
as main operators, 83
in SL (sentential logic), 64
Boole, George, contributions of, 26, 338
Boolean algebra
comparing SL (sentential logic) to,
217-222
expressing equality in, 219
mixing T and F values in, 220
NOT gates in, 305-306
overview of, 26-27
properties in, 221
semirings in, 221
versus SL (sentential logic), 221-222
syntax and semantics in, 221-222
Boolean multiplication, symbol for, 219

bound variables
adding in EG (Existential Generalization),
264
discovering in QL (quantifier logic),
236-237
freeing with Ul (Universal Instantiation)
QL rule, 260-262
manipulating with Ul (Universal
Instantiation) QL rule, 260-262
using with UG (Universal Generalization),
271-273
brackets ([])
adding in EG, 264
interpreting variables outside of, 236-237
removing in Ul, 261
branches of truth trees
closing in QL, 289
closing off, 130
branching statements
illustration of, 127
relationship to truth trees, 126
brute force approach, using with truth
tables, 86
but, similarity to and, 69
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Cantor, Georg (set theory), 27-28, 338
Carroll, Lewis, contributions of, 338
categorical statements, categorizing, 21-22
cause and effect, connection between,
10-12
CD (constructive dilemma) rule, using in
proofs, 159-160
classical logic, syllogistic logic, 20-23
cogent argument, requirement for, 44-45
colon (©), using in arguments, 148
columns in truth tables, filling in, 89-91
Comm (commutation) equivalence
versus Assoc (association), 168
combining Assoc with, 200
versus DN (double negation), 167
using, 167
using in conditional proofs, 194
using in proofs, 201
















































