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Logic:

ense in which we will be
uctive logic.

15 a formal (means it has set
s) system for mining and ensuring
our reasoning is truth-preserving.

nother way, we want to make sure that
on't start with things that are true and end
up deriving things that are false from them.
When we know that some things are true, we
want to make sure that we only derive other
true things from those.







al celebrities of



ATISTOTIE

ped a
logic that was
or over 2000

s concerned
with Aristotelian (or
ategorical) Logic.










FOrmaI Logic:

guage has a structure that hides
ly because human beings

tract language that has
developed to reveal that structure and
us to understand and analyze it.

progress through the unit we’ll build up
a set of tools to determine whether our
reasoning is truth-preserving (i.e. whether
arguments are valid).



dabout the rules of logic:

gic are not made up or

en proved in any way external
h they can be derived from
another like ioms of Euclidian

etry)
les of logic are discovered, and are lent
y the very fact that they’re obvious,

ise we wouldn’t be able to call them

f logic.




St, Propositions:

s a single thing that could or
ase.

es that illustrate the point:



itions and translation:

e sentence “The girl carries
he proposition that the girl
e s true when the girl carries

and false oth

at the sentence “Puella aquam portat”
e same thing as above because it
es the same proposition.




ions and Phrasing

“Bob hit Bift” and “Biff was hit
e same sentence, because they
in a different order, but

[ g because they express
1e proposition. )



ropositions

ces express propositions; some

sentence must also assert something that could
ue or could be false; a sentence that does not
ess a proposition is not truth-evaluable.

ntence that does express a proposition is called
-evaluable because it can be evaluated as to its




sentences that do not express
Jyopositions (non truth-evaluable)

ements (not linguistic acts):
ideas sleep furiously.

1 Emotive statements:
- = Hooray for our side.



mental Rules of Logic

n is both true and false at the same
-Contradiction)

either true or false. (Law of
uded Middle)  is no such thing in this

t as “partially true”, “neither true nor

/s

“mostly true”.




olic Logic

es, we will make use of some
hand to make the logical
more obvious.



sitional variables

with sentences that express a
)n, we can just replace them
all a propositional

sitional variables are lower case letters
-, etc.) that can stand for any given single
1tion.



pentences that express more
han one proposition

tence also connects those two
itions together with an ‘and’.

- Is the sentence true or false?



ruth-functionality

compound sentence (one that

e propositions and connects

e way) is a function of the
of its parts an  way in which they are

cted.
wvearing a hat and [ am wearing shoes’

se because I am not wearing a hat

= When propositions are connected by ‘and’ they are
false whenever one or both propositions are false.



injunction

be replacing individual
propositional variables, we
e English connecting

with truth- ional connectives.

nnective that replaces ‘and’ is the
and, or the conjunction symbol, ‘&’
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r connective:

ntence:
shoes or blue socks today.

wing two propositions

earing black shoes today
rearing blue socks today

what conditions is the above true?






sive vs. Inclusive ‘or’

n a person says something of the form
“p or q or both” and sometimes

d not both”. The former is an
ter is exclusive.

is used to determine which is which, because it will
affect the validity of any argument that “or” is used in.






Negation

to say that “Smurfs are blue” and
blue” are sentences that
itions.

1s not the case. What is going on is that
me proposition is involved, and in one
1e proposition is negated.

tands for “Smurfs are blue” and “~’ is our
] for negation, then “Smurts are not

7

s formalized as “~s”.







5€ are.'ful with Negation

t’ is syntactically ambiguous.
it is not the case that...” can help to

t}{.

obody owns Mars” is the negation of “somebody owns
s” because “it is not the case that somebody owns Mars”
ans the same thing as “nobody owns Mars”

ever, some opposites are not binary. Consider “Cheering

the Yankees is moral”. The negation of this should just be

is not the case that cheering for the Yankees is mora{”.

2sist the temptation to translate the negation as “Cheering for
e Yankees is immoral”. This is because actions that are not

moral could be either amoral or immoral (but not both).

= The point is, just be strict in translating ‘~" as “it is not the case
that...”




nbiguity in negation:

eryone loves running)

‘ or the sake of Pete, just say “It is not the case that
everyone loves running”



