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thinking in an
orderly way.

Logic has the power
of proof and
persuasion.

Studying logic can
build mental
"muscles."”
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Logic can help lead
to the truth and
defeat error.
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Logic can help-you-to read any book
more clearly and effectively.




Logic can help you
tolwrite more clearly
and effectively.
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“Writing skills have
declined'dramatically
in the 40 or so years

- since:symbolic:logic

has replaced
Aristotelian logic,
and | am convinced
this is no
coincidence."
(Socratic Logic, p- 3)




T
Introduction
- fo Logical
Thinking

What about
Isaiah 55:8-97




{8} "For My thoughts are not your thoughts, nor are your
ways My ways," says the LORD. {9} "For as the heavens
are higher than the earth, so are My ways higher than your
ways, and My thoughts than your thoughts."

Isa 55:6-9 {6} Seek the LORD while He may be
found, Call upon Him while He is near. {7} Let the
wicked forsake his way, And the unrighteous man
his thoughts; Let him return to the LORD, And He
will have mercy on him; And to our God, For He will
abundantly pardon.

{8} "For My thoughts are not your thoughts, nor are
your ways My ways," says the LORD. {9} "For as the
heavens are higher than the earth, so are My ways
higher than your ways, and My thoughts than your
thoughts."




Isn’t logic
opposed to




"Faith is believing in something when
common sense tells you not to."

"Faiiii is believing in sometiiing when
coemimon sense tells you et to ™




'Jesus loves me this | know
for the Bible tells me so."

"You ask me how | know He lives,
He lives within my heart.”

Faith Reason

opinion truth
values facts
inner outer
private public
emotional rational
feelings thoughts
subjective objective
religion science
true for me true for all




The Proper Conception

Reason

Believing those things demonstrated
by appropriate disciplines, e.g.,
philosophy, science, mathematics,
history

Certain truths can be discovered
both about God and creation.

- God's existence and attributes
- DNA molecule
- Fermat's Last Theorem

General Revelation
Rom. 1:19-20
Psalm 19:1-4

AN
It can be demonstrated
historically that Jesus
Christ was crucified.

S@N
a:m—-

Faith

Believing those things revealed by
God through Christ and Scripture
that could not be discovered by
reason alone

Certain truths are revealed both
about God and creation.

- The Trinity
- The Gospel
- Second Coming

Special Revelation
2 Peter 1:21
Col. 2:9; John 14:9

It had to be revealed to us
what was different about
His death from the other

two men that died that day.

E/ANTR
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The truth that Jesus died for our sins had
to be revealed to us by God. But notice
that it is no less a FACT than:the fact that
he died. They are both facts. The
difference is how we discover them.

B 3 =t il h

Aren't we
putting logic
before God?
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w-Response<

There is a difference between "the order of
knowing" and "the order of being"

map to SES example

The order of knowing vs. the order of being

-Response<

map to destination example
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w-Response<

The map is first
in the order of knowing.

SES'is first
in the order of-being.

Aren't we
putting OUR
logic before

God?
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w-Response<

It is not "our" logic.

Logic is an expression of
the nature of God Himself.

Isn’t this a
form of
Rationalism?
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w-Response<

There is a difference between being rational
and Rationalism.

The notions of self-evident truths or
rationally inescapable truths do not
constitute Rationalism.

Isn't this limiting
God? After all,
can't God do the
impossible?
Is there anything
God cannot do?
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w-Response<

God cannot violate His own nature.

Logic is an expression of the nature of God
Himself.

Can't God
break the laws
He creates?
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w-Response<

Logic was not created by God. It is an
expression of God. (like goodness)

Don't some
doctrines involve
contradictions,
like the Trinity?
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w-Response<

There is nothing in the doctrine of the Trinity
(or any other biblical doctrine) that is
illogical.

There is a difference between something
being beyond reason and something being
against reason.

If logic is so helpful,
how can such a great
logician as the atheist
philosopher Bertrand
Russell be so far from

the truth?
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w-Response<

If you start a race facing the wrong direction,
then the faster you can run, the quicker you
will be in getting farther from the finish line.

Bertrand Russell
1872-1970

11th 8

It is quite true what you say, that you have never expressed yourself
= but who has, that has anything to express ? The things onc says are
all i to say ing elsc - ing that per-
haps by its very nature cannot be said. I know that I have struggled all
my life to say something that I never shall learn how to say. And it is
the same with you. It is so with all who spend their lives in the quest of
something elusive, and yet omnipresent, and at once subtle and in-
finite. One seeks it in music, and the sea, and sunsets; at times I have
seemed very near it in crowds when I have been feeling strongly what
they were feeling ; one secks it in love above all. But if one lets oneself

imagine onc has found it, some cruel irony is sure to come and show
one that it is not really found. (I have come nearest to expressing my-
self in the chapter on jon in Social R ion. But it is a
very long way from a really full self- i You are hindered by
timidity.)

The outcome is that one is a ghost, floating through the world with-
out any real contact. Even when one feels nearest to other people,
something in one seems obstinately to belong to God and to refuse to
enter into any earthly communion - at least that is how I should ex-
press it if I thought there was a God. It is odd isn't it ? I care passion~
ately for this world, and many things and people in it, and yet . . . what
is it all ? There musz be something more important, one feels, though I
don't believe there is. I am haunted - some ghost, from some extra-
mundane region, seems always trying to tell me something that I am to
repeat to the world, but I cannot understand the message. But it is from
listening to the ghost that one comes to feel oneself a ghost. I feel I
shall find the truth on my deathbed and be surrounded by people too
stupid to understand — fussing about medicines instead of searching




Bertrand Russell
1872-1970

Even when one feels nearest to other people,
something in one seems obstinately to belong to God and to refuse to
enter into any earthly communion - at least that is how I should ex- ’
press it if I thought there was a God. It is odd isn’t it ? I care passion-
ately for this world, and many things and people in it, and yet . . . what '
is it all ? There must be something more important, one feels, though I
don’t believe there is. I am haunted - some ghost, from some extra-
mundane region, seems always trying to tell me something that I am to
repeat to the world, but I cannot understand the message.

41
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»TRUTH VALUE<L

A sentence has a truth value when it can be
said that the sentence is either true or false.

»PROPOSITION<K

A proposition is a sentence with a truth
value.

Some sentences do not have a truth value,
such as questions, commands, and
exclamations.

22



»ARGUMENT

An argument is a set of two or more
propositions offered forth to support,
demonstrate, or prove another proposition.

The propositions offered forth are premises.

The proposition supported, demonstrated, or
proven is the conclusion.

»DEDUCTIVE<L

An argument is deductive when the
premises are offered forth to make the
conclusion necessary.

If the premises are true, then the conclusion
IS necessatrily true.
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»INDUCTIVEL

An argument is inductive when the premises
are offered forth to make the conclusion
probable.

If the premises are true, then conclusion is
probably true.

Note that this is a logical definition of
induction” and not a metaphysical one.

Be aware that some logic
texts have poor definition of
deductive and inductive logic.

24



They mistakenly define deductive logic as
reasoning from general to specific; e.q.,
All men are mortal.

Socrates is a man.
Therefore, Socrates is mortal.

and mistakenly define inductive logic as
reasoning from specific to general; e.q.,

This swan is white.
These swans are white.
Therefore, all swans are white.

However, | agree with the
logic texts written Irvin Copi
and Robert Baum

25



8 4 Introduction to 2
{LOGIC 2

A "s EIGHTH EDITION %: |
: e

"A great many arguments are
not claimed to demonstrate the
truth of their conclusions as
following necessarily from their
premises [i.e., deductive], but

are intended merely to support «:

their conclusions as probable,
or probably true. Arguments of
this latter kind are generally
called inductive, and are
radically different from the
deductive variety."
(Irving M. Copi, Introduction to Logic, 8 ed.

(New York: Macmillan Publishing Company,
1986): 357.

Irving M. Copi
1917-2002

Irving M. Copi
1917-2002
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"/. .jitis evident that the
general/particular rule is
unreliable in practice as a
way of distinguishing
between deductiverand
inductive arguments."

(Robert Baum, Logic (New,York: Holt, Rinehart and
Winston, Inc.,;1975):,.24)

27



»>VALID / INVALID<

Strictly speaking, only arguments are valid
or invalid, not specific ideas or points.

Validity has to do with only deductive
arguments.

Inductive arguments are never said to be
valid, but instead are said to be strong or
weak.

»>VALID / INVALID<

A deductive argument is valid when the
premises actually do necessitate the
conclusion (as deduction is intended to do).

In other words, a deductive argument is
valid with it does not break any of the formal
rules for validity.

28



»>VALID / INVALID<

A deductive argument can be valid and yet
still have a false conclusion.

The Sun is 60 miles from the Earth.

Light travels at 60 miles per hour.

Therefore, light will take an hour to get from the Sun to
the Earth.
A valid deductive argument can have a false

conclusion only if at least one of its premises
Is false.

»>VALID / INVALID<

Further, a deductive argument can be invalid
and yet still have a true conclusion.
All dogs are warm blooded.

All mammals are warm blooded.
Therefore, all dogs are mammals.

29



»SOUND<

A deductive argument is sound when it is
valid and has true premises.

Only deductive arguments are said to be
sound.
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Categorical logic utilizes
categorical propositions.

A proposition is categorical when it
includes or excludes all or some of
one category of things in / from
another category of things.

Take, for example, the proposition
"All men are mortal."

The entire category of things that
are men is contained within the
category of things that are mortal.

31



There are four parts to a
categorical proposition.

There are four parts to a
categorical proposition.

quantifier:

32



There are four parts to a
categorical proposition.

quantifier: having to do with the quantity or amount
of a category (all or some)

There are four parts to a
categorical proposition.

quantifier: having to do with the quantity or amount
of a category (all or some)

subject term:
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There are four parts to a
categorical proposition.

quantifier: having to do with the quantity or amount
of a category (all or some)

subject term: the subject of the proposition
designating a category of things

There are four parts to a
categorical proposition.

quantifier: having to do with the quantity or amount
of a category (all or some)

subject term: the subject of the proposition
designating a category of things

predicate term:
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There are four parts to a
categorical proposition.

quantifier: having to do with the quantity or amount
of a category (all or some)

subject term: the subject of the proposition
designating a category of things

predicate term: the predicate of the proposition
designating a second category of things

There are four parts to a
categorical proposition.

quantifier: having to do with the quantity or amount
of a category (all or some)

subject term: the subject of the proposition
designating a category of things
predicate term: the predicate of the proposition
designating a second category of things
copula:
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There are four parts to a
categorical proposition.

quantifier: having to do with the quantity or amount
of a category (all or some)

subject term: the subject of the proposition
designating a category of things
predicate term: the predicate of the proposition
designating a second category of things

copula: the "is / are" or "is not / are not;" the
quality which is including or excluding

All Men are mortal.
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| Men are mortal.

Quantifier

All Men are mortal.

Subject
term

37



All Men are mortal.

Copula

All Men are mortal.

Predicate
term

38



There are two quantifiers.
all = universal
some = particular
There are two copulas.
Is / are = affirmative
IS not / are not = negative

This yields four possible combinations:
All'S is P.
All'S is not P.
Some S is P.
Some S is not P.

39



This yields four possible combinations:

All' S is P.

Some S is P.
Some S is not P.

This yields four possible combinations:
All'S is P.

Some S is P.
Some S is not P.
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All S is P. Includes the entire category
of S in the category of P.

No S is P. Excludes the entire category
of S from the category of P.

Some S is P. Includes some of the
category of S in the category
of P.

Some S is not P. Excludes some of the
category of S from the
category of P.

All S is P..UNIVERSAL AFFIRMATIVE

No S is P. UNIVERSAL NEGATIVE

Some S is P. PARTICULAR AFEIRMATIVE

Some S is not P. PARTICULAR'NEGATIVE

41



All S is P.JAARROROSITION

No S is P. [ERROROSITION

Some S is P. [FPROPOSITHION:

Some S is not P.i®IPROPOSINOIN.

There are other types of propositions
besides the categorical proposition.

hypothetical (conditional, material implication)

if, then; e.g., If it rains, then the picnic is canceled.

conjunction

both, and; e.g., We will go to both the picnic and the movie.
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There are other types of propositions
besides the categorical proposition.

hypothetical =———) f then;

(conditional, material If it rains, then the picnic is
implication) canceled.

conjunction =——)0th, and;

We will go both to the picnic and
to the movie.

There are other types of propositions
besides the categorical proposition.

hypothetical =———)  { then

(conditional, material If it rains, then the picnic is
implication) canceled.

conjunction =———) both, and

We will go both to the picnic and
to the movie.

43



There are other types of propositions
besides the categorical proposition.

disjunction =—) cther, or

Either we will go the picnic or go
to the movie (or both).

bi-conditiona/=——) f 20d only if

We will go to the movie if and
only if it starts late enough.

The Square of Opposition

All cars are No cars
green. A E are green.

Some cars | O Some cars are
are green. not green.
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The Square of Opposition

All cars are No cars
green. A E are green.

A@@(@’J @ &6 n

/
Some cars | O Some cars are

are green. not green.

& Contradictions=—=
always have opposite truth values
if one is true, the other has to be false
if one is false, the other has to be true
cannot both be true at the same time
cannot both be false at the same time
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The Square of Opposition

CONTRARIETY
-—
All cars are A E No cars

green. are green.

The Square of Opposition

CONTRARIETY

—
All cars are A E No cars
green. are green.
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& Contraries—
if one is true, the other has to be false
if one is false, the other is unknown
cannot both be true at the same time
can both be false at the same time

The Square of Opposition

Some cars | O Some cars are

are green. T o - not green.
SUBCONTRARIETY
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The Square of Opposition

Some cars | O Some cars are

are green. T not green.
SUBCONTRARIETY

& Subcontraries—=
if one is false, the other has to be true
if one is true, the other is unknown
cannot both be false at the same time
can both be true at the same time
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The Square of Opposition

All cars are No cars
green. A E are green.

SUBALTERNATION
SUBALTERNATION

Some cars | O Some cars are
are green. not green.

The Square of Opposition

All cars are No cars
green. A E are green.

[ ﬁ@ '{ﬂh]@ @Mh @‘[ﬁ A.,

Some cars | O Some cars are
are green. not green.
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The Square of Opposition

All cars are No cars
green. A E are green.

SUBIMPLICATION
SUBIMPLICATION

Some cars | O Some cars are
are green. not green.

The Square of Opposition

All cars are No cars
green. A E are green.

[ ﬁ@ ‘[t[h]@ @uﬂ[@ﬁm[@ @iF /A

Some cars | O Some cars are
are green. not green.

100
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& Subalternates=
If A is true, | is true.
If E is true, O is true.

If A is false, | is unknown.
If E if false, O is unknown.

101

The Square of Opposition

All cars are No cars
green. A E are green.
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Some cars | O Some cars are
are green. not green.
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The Square of Opposition

All cars are No cars
green. A E are green.
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Some cars | O Some cars are
are green. not green.

The Square of Opposition

All cars are No cars
green. A E are green.
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Some cars | 0 Some cars are
are green. not green.
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The Square of Opposition

All cars are No cars
green. A E are green.

/A ﬁ@ ho @uﬂpo[rﬁmp @m @iF I

Some cars | 0 Some cars are
are green. not green.

& Superalternates—=
If | is false, A is false.
If O is false, E is false.
If | is true, A is unknown.

If O is true, E is unknown.
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The Square of Opposition

CONTRARIETY
—>
All cars are A E No cars

green. are green.

SUPERALTERNATION
SUPERALTERNATION

Some cars | O Some cars are

are green. T not green.
SUBCONTRARIETY
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The most common type of categorical
argument (for which Aristotle is
famous) is the categorical syllogism

A syllogism is an argument with two

premises and a conclusion.

A categorical syllogism is a syllogism
composed of all categorical propositions.

Parts of the Categorical Syllogism
major premise
contains the major term
minor premise
contains the minor term

conclusion

contains the major term and the minor
term but not the middle term
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Identifying the Parts

s The major term is the predicate of the
conclusion.

s The minor term is the subject of the conclusion.

s The middle term occurs only once in each
Y
premise but does not occur in the conclusion.

major premise
All men are /

Socrates is a man.
Therefore, Socrates is
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minor premise

All men are mortal.
Socrates is a man.
Therefore, Socrates is mortal.

minor term

All are_mortal.
Socrates is a
Therefore, Socrates is mortal.
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All men are mortal.
Socrates is a man.
Therefore, Socrates is mortal.

All men are mortal.
Socrates is a man.
, Socrates is mortal.

conclusion
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Rule #1: There can only be
three terms.

Fallacy: four term fallacy;
equivocation
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Rule #2: The middle term
must be distributed
at least once.

Fallacy: undistributed
middle

119

Altermiisidistribttediwhen:
somethinglistsaidtabout

thelentirelcategory;rie’

120
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Rule #3: If a term is
distributed in the
conclusion, it must

be distributed in its
premise.

Fallacy: illicit major / illicit
minor

Rule #4: If either premise is
negative, the
conclusion must be

negative.

Fallacy: drawing an affirmative
conclusion from a
negative premise
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Rule #5: There cannot be
two negative
premises.

Fallacy: two negative
premises

123

Some Ys are not Zs.

No Xs are Ys.

Therefore, some Xs are not
Zs.

No Ys are Zs.
All Xs are Ys.
Therefore, no Xs are Zs.

124

Some humans are not female.
No monkeys are humans.
Therefore, some monkeys are
not female.

No amphibians are mammals.
All frogs are amphibians.
Therefore, no frogs are
mammals.
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