
Homework:  read in the book pgs. 1-10 and do "You Try It" (to use Submit); Read 19-29 for lecture.ω
C.  Anthony Anderson (caanders@philosophy.ucsb.edu)ω

Won't turn into a robotƺ

Just a way of helping you find out what is trueƺ

GOAL = truth (you have to accept that there are objective truths)ƺ

Goal of Logic is to preserve truthƺ

"The Art of Thinking" or "The Science of correct inference or reasoning"ƺ

Methods/rules/techniques to get from true things to true thingsƺ

Aristotle was the first to make a system with correct rules of thinkingƺ

Logic:ω

Inductive Logic: accounts for most beliefs you have, reasoning concerned with probabilities 
(very feeble)

Á

Deductive Logic: invented by Aristotle, surefire, no risk, can't fail reasoning, in very good 
shape, mathematics is based on this, foundational

Á

Two SubFieldsƺ

Field of Logicω

Argument: a collection of statements, (either true or false) one of which is designated as the 
conclusion, The rest are called premises of the argument.

ƺ

Premises: information you useƺ

Conclusion: what you infer from itƺ

Logic will only tell you about the relationship between the premises and conclusion, not the 
validity of the statements.

Á

Alvin is an alligatorÁ

All alligators love to bay at the moon.Á

.:.  Alvin loves to bay at the moon  (can't be true since Alligators don't bay, but the argument 
is still deductively valid.

Á

If premises logically show the conclusion, if the premises are true, the conclusion MUST be true, or 
is a deductively valid argument.  (impossible to have true premises and a false conclusion)

ƺ

Sound argument= deductively valid and true premises (case above is valid, but not sound)ƺ

Termsω

Good for almost everything deductively reasonedƺ

ƺ

FOL   First Order Logicω

09 / 26 / 08
Friday, September 26, 2008
9:59 AM
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Collection of languages with a very simple structure/rules/grammarƺ

Atomic Sentences: simplest kinds of sentencesƺ

Singular descriptive Terms like the "President of the United States in 2008", "George W. Bush"Á

Individual Constants -.ƭƻŎƪ [ŀƴƎǳŀƎŜ Ґ  ϦŀΣ ōΦΦ LŦ ƴΣ ƴнΣ ƴоΧϦÁ

"george bush"Á

Individual Constants = any name.Á

Same individual constant cannot represent two thingsÁ

No imaginary things like Superman or PegasusÁ

1 Name for 1 ThingÁ

An object may have more than one name or no name at allÁ

The Analog of the nameƺ

Relation symbols.  Used to say something about the name.Á

In English, George Bush is the subject, but in FOL, both GWB and SP are the subjectsǏ

Loves is a predicate symbolǏ

This is a binary relationship because it is between two objectǏ

3 = Tertiary RelationshipǏ

Rewritten as: Loves(george bush, sara palin)  [atomic sentence] [arity 2]Ǐ

President (george bush) [arity 1]Ǐ

"George Bush loves Sarah Palin" Á

Arity, or Degree= tell me how many things the predicate directly applies toÁ

Predicate Symbols:ƺ

FOL = First Order Logicω

Arity 1: Cube, Tet, Dodec, Small, Medium, Largeƺ

Arity 2: Smaller, Larger, LeftOf, RightOf, BackOf, FrontOf, SameSize, SameShape, SameRow, SameCol, 
Adjoins, =

ƺ

Arity 3: Betweenƺ

All the predicates express properties that are determinant/fixed (Tall is not a relative value)ƺ

= means IS (identity) not "a lot alike" or "similar" but defines an objectƺ

Blocks Languageω

09 / 29 / 08
Monday, September 29, 2008
10:05 AM
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Logic aims to simplify thisƺ

By whom? Typically the person giving the argumentÁ

Argument: a set of statements (declarative sentence that is either true or false), one of which is 
designated as the conclusion

ƺ

Premises: the rest of the statements in an argument that are not conclusionsƺ

Conclusion: something supported by the premises of the argument (hence, therefore, thus, ergo)ƺ

Syllogism: special type of argument with two premises ƺ

Logical Consequenceω

Standard Form of an argument)ƺ

Argument is then deductively validÁ

An alleged conclusion is a logical consequence of premises if there is no possible situation in which the 
premises are true and the conclusion is false

ƺ

A deductively valid argument can have any combination of truth and falsities, except the one where the 
premises are true and the conclusion false

ƺ

Truth-value = T or F ƺ

Sound Argument: logically valid and true premises (very reasonable)ƺ

Fitch Formatω

tƻǎǎƛōƭŜ ƛǎ ǘƻ ōŜ ǳƴŘŜǊǎǘƻƻŘ ƛƴ ǘƘŜ ǿƛŘŜǎǘ ǎŜƴǎŜΥ ƳŜŀƴǎ ǘƘŜǊŜ ƛǎ ƴƻ ŎƻƴǘǊŀŘƛŎǘƛƻƴ ƘƛŘƛƴƎ ƛƴ ǘƘŜ ƛŘŜŀΧ ƛǘ ƛǎ 
thinkable without contradiction

ƺ

Not an issue about physically possible (faster than light travel) is possible, even if not physically possibleƺ

Methods of Proofω

10 / 01 / 08
Wednesday, October 01, 2008
10:05 AM
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Homework: Read introduction, chapters 1-3 do you try it pg. 8-10 and 24-25ω
C. Anthony Anderson (caanders@philosophy.ucsb.edu)ω

Talk to Professor about Textbookω

All the premises trueƺ

Conclusion is trueƺ

The conclusion follows from the premises  (deductively valid)ƺ

Ideal Argumentω

True premisesƺ

True premises guarantee a true conclusion (validity)ƺ

Conclusion is trueƺ

Soundness:ω

Is of predication (Frankie is happy)ƺ

Is of identity (Frankie is frank pike)ƺ

Is of Existence (Frankie is = Frankie exists)ƺ

Isω

10 / 03 / 08
Friday, October 03, 2008
10:06 AM
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Due Wednesday: Exercises 1.3, 1.4, 1.5, 1.9, 2.1, 2.2, 2.3 (Read Chapter 3)ƺ

Due Friday: Exercises 2.7 - 2.13 (THROUGH)ƺ

Homework: ω

Have to get the programω

Counted as part of logicƺ

Completely generalƺ

Capgrase Syndrome: a delusion that some friend or family member has been replaced by an 
identical looking imposter

ƺ

Rules of reasoning for identityƺ

όΧŀΧύ ώǎǘŀǘŜƳŜƴǘ ŀōƻǳǘ ŀϐÁ

a=bÁ

If I say something about A, I can infer a statement with A replaced by BǏ

*Elimination*Ǐ

ΦϥΦ όΧōΧύ ώǎǘŀǘŜƳŜƴǘ ǿƛǘƘ ŀ ǊŜǇƭŀŎŜŘ ǿƛǘƘ ōϐÁ

Substitutionƺ

Whenever it holds in one direction, it holds in the otherÁ

A = BÁ

.'. B = AÁ

Symmetric Identityƺ

ΧÁ

.'. A = AÁ

"is as smart as"Á

*Introduction*Á

Reflexivity of Identity ƺ

A relationship is reflexive Á

A = BÁ

B = CÁ

.'. A = CÁ

Euclid's Principle (Transitivity of Identity)ƺ

Similarity is not transitive ƺ

Special logic depending on caseÁ

LeftOf (a, b)Á

.'. RightOf (b, a)Á

Doesn't always hold true, but given a set of circumstances, it can be consequential)Á

Analytic Consequences ƺ

Identityω

RightOf (b, c)ƺ

LeftOf (d, e)ƺ

b=dƺ

.'. LeftOf (c, e)ƺ

Informal Proofω

1 .  a=bƺ

----------ƺ

2 .  a=a    = Int              [reflexivity of a]ƺ

3 .  b=a    = Elim: 1,2   [elimination of a through 1 and 2]ƺ

Formal Proofω

10 / 06 / 08
Monday, October 06, 2008
10:01 AM
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Identity introduction (int.)Á

Not a result of any previous lineÁ

Rule of logic that doesn't require any premises Á

n=n ƺ

Identity elimination (elim.)Á

References a past line and replaces one or more instances of m with nÁ

n=m, P(m), P(n)ƺ

Reiteration (reit.)Á

Already proved it, but it will simplify things laterÁ

Is still a logical consequence of itself  (if p were true, it would have to be true)Á

P, Pƺ

Things to rememberω

Simplest possible logical conceptÁ

¬ Home(mary)  = Mary is not homeÁ

¬ ¬ Home(mary) = double negative (Mary does not not have money)Á

Easier to read "is not the case that" or "not"Á

Truth functional (can be determined by its smaller parts)Á

Negation ƺ

^Á

P^Q = P and QÁ

¢ǊǳǘƘ ƛǎ ƴƻǘ ƛƴŘŜǇŜƴŘŜƴǘ ƻŦ ŎƻƳǇƻƴŜƴǘǎΧ ǊŜŦŜǊ ǘƻ ǘŀōƭŜÁ

Conjunctionƺ

v, read as orÁ

Or with a particular meaning.  (not like in English where it is one or the other)Á

Inclusive disjunction, meaning both possibilities are included (faculty or staff only)Á

Also exclusive disjunction (may have stereo or TV) one or the other but not bothÁ

Disjunctionƺ

Boolean Connectionsω

John or Mary or Tom is homeƺ

Home(john) ^ (Home(mary) ^ Home(tom)ω

¬ P ^ ¬ Q    =   ¬ (P v Q)ƺ

Tautology = comes out to be true no matter how you assign truth values to its constituents ƺ

Logical equivalentsω

Always Falseƺ

Simplest possible contradictionƺ

P v ¬ P  (P and not P)ω

10 / 08 / 08
Wednesday, October 08, 2008
10:03 AM
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Homework: Read chapter 4, do exercises 3.2, 3.3, 3.7, 3.10, 3.13 - 3.16, 3.18, 3.19, 3.20, 3.21ω

A ґB   =   Ҙ ό! Ґ .ύƺ

Abbreviation ω

Does not go between subjectsƺ

Goes between sentencesƺ

FOL: bob went to the party and tom went to the partyÁ

Bob and Tom went to the partyƺ

ANDω

LŦ t ƛǎ ŀ ǇǊŜŘƛŎŀǘŜ ƻŦ ŀǊƛǘȅ ƴΣ ŀƴŘ ŀмΣ ŀнΣ Χ ŀb ŀǊŜ ƛƴŘƛǾƛŘǳŀƭ ŎƻƴǎǘŀƴǘǎΣ ǘƘŜƴ tόŀмΣŀнΣΧΣŀbύ ƛǎ ŀƴ ŀǘƻƳƛŎ 
sentence of first order logic)

1)

LŦ t ƛǎ ŀ ǎŜƴǘŜƴŎŜ ƻŦ ŦƛǊǎǘ ƻǊŘŜǊ ƭƻƎƛŎΣ ǘƘŜƴ Ҙ t ƛǎ ŀ ǎŜƴǘŜƴŎŜ ƻŦ Ch[2)

If P and Q are sentences of FOL, then so is (P^Q)3)

Truth Table for AND

P Q P^Q

t t t

t f f

f t f

f f f

Ҙ[Fatherof(lynn,jack) v Motherof(lynn,jack)]
Lynn is not Jack's father or Jack's mother

Man(lynn) ^ [Woman(lynn) v ҘMother(lynn, jack)]
Either Lynn is a man or Lynn is both a woman and not Jack's mother

(Man(lynn) v Woman(lynn))^ ҘMother(lynn,jack)
Lynn is a man or a woman and Lynn is not Jack's mother

Ҙ ²ƻƳŀƴόƧŀŎƪύ ϣ Ҙ aŀǊǊƛŜŘόƧŀŎƪύ
Jack is not a woman nor is he marries

Ҙ ƳƻǘƘŜǊόƧƛƭƭΣ ƧŀŎƪύ ϣ wŜƭŀǘŜŘόƧƛƭƭΣ ƧŀŎƪύ
Jill is not Jacks mother, however, Jill is related to Jack

²Ƙȅ ŘƻŜǎ ƛǘ ƴŜŜŘ ǘƘƻǎŜ ŦƛǊǎǘ ǇŀǊŜƴǘƘŜǎƛǎΧ Ŏŀƴϥǘ ǊŜŀŘ ƳƻǊŜ ƛƴǘƻ ǘƘŜ ǊŀǘƛƻƴŀƭŜ Ƨǳǎǘ 
because it is ambiguous.

ώ²ƛǘƘƳŜŀƭόǘŜŀύ Ǿ ²ƛǘƘƳŜŀƭόǎƻŘŀύϐ ϣ  Ҙ όǿƛǘƘƳŜŀƭόǘŜŀύ ϣ ǿƛǘƘƳŜŀƭόǎƻŘŀύύ
You can have tea or soda with your meal (as commonly understood)

Discussion Section

DeMorgan's Laws

10 / 10 / 08
Friday, October 10, 2008
10:07 AM
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¬ (P v 
Q) equival

ent to

¬ P ^ ¬ 
Q

¬ (P ^ 
Q)

Equival
ent to

¬ P v ¬ 
Q

Logical Consequence: apply across the board (generalities)

Analytical Consequence: talking about the logic within the meaning of the predicates (not general)

Counterexamples: a model that has all true premises and a false conclusion.
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First: list all the atomic sentencesƺ

N atomic sentences = 2^N Rowsƺ

Put half T's and half F'sƺ

A logically necessary truth (in virtue of the connectives)Á

Tautology = sentence where every row comes out trueƺ

Not a tautology because it cannot be shown in a truth tableÁ

a=a a=a

T T

F F
Á

Doesn't prove anything, but is logically necessaryÁ

a=aƺ

List all the atomic sentences that occur in either oneƺ

Construct a truth tableƺ

Truth Tablesω

{ŀȅ ǘƘŜ ǎŀƳŜ ǘƘƛƴƎΧƺ

Tautologically valid: No row in the truth table where the premises all come out to be true, and the 
conclusion comes out to be false

ƺ

Tautologically Equivalentω

10 / 13 / 08
Monday, October 13, 2008
10:01 AM
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4.22 - 4.24, 4.28 - 4.30 (make up 1.3, 1.5, and 2.1)ƺ

Homework: Old Homework to Submit Amnesty until Mondayω

Valid because of the meanings of the connectives?ω
Logical Consequence. <-- (intuitive notion) Tautological Consequenceω

5ŜŦƛƴƛǘƛƻƴΥ v ƛǎ ŀ ǘŀǳǘƻƭƻƎƛŎŀƭ ŎƻƴǎŜǉǳŜƴŎŜ ƻŦ tΧtƴ Σ ƛŦ ŀƴŘ ƻƴƭȅ ƛŦ ƛƴ ŀ Ƨƻƛƴǘ ǘǊǳǘƘ ǘŀōƭŜ ŦƻǊ tΧ tƴΣ ŀƴŘ v 
ǘƘŜǊŜ ƛǎ ŀ Ǌƻǿ ǿƘŜǊŜ ŀƭƭ ƻŦ tΧtƴ ŀǊŜ ¢ ŀƴŘ v ƛǎ C

ω

10 / 15 / 08
Wednesday, October 15, 2008
10:04 AM
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Homework: Amnesty Stuff, 5.15 - 5.18, 5.2, 5.8ω

Tautological Valid: a tautological consequence of the premisesω

Cube(a) v Cube(b)ƺ

Dodec(c) v Dodec (d)ƺ

~Cube (a) v ~Dodec(c)ƺ

.'. Cube(b) v Dodec(d)ƺ

Could make a truth tableƺ

Assume that it is not tautologically valid.ƺ

Would mean that some row in the truth table  with all true premises and a False conclusionƺ

Assign all truth values that are determined by that assumption, especially focusing on the 
conclusion

ƺ

In the case above it is impossible, so it is tautologically valid.ƺ

Shortcut Method (4.27)ω

Large(a) v Large(b)ƺ

Large(a) v Large(c)ƺ

.'. Large (a) ^ (Large(b) v Large(c))ƺ

A v Bƺ

A v Cƺ

A ^ ( B v C )ƺ

Consider All Possibilitiesƺ

If one of the possibilities works out, the argument is not tautologically validƺ

Shortcut Method (4.28)ω

10 / 17 / 08
Friday, October 17, 2008
9:57 AM
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Homework: Chapter 6, exercise 6.1ω

Abbott did it or Babbott did it or Cabbott did itω

Proof by contradiction / Indirect Proofƺ

Don't have to believe it, but assume Pƺ

Deduce some contradiction ƺ

Conclude not Pƺ

Reductio ad absurdum ω

10 / 20 / 08
Monday, October 20, 2008
9:57 AM
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Homework: 6.2 - 6.6ω

You can form the conjunction of any statements you already have. ƺ

Annotation:   ^ Intro: 1,3 ƺ

Conjunction Introductionω

You can break off a conjunct from any conjunction that you already haveƺ

Annotation: ̂  Elim: 1ƺ

Conjunction Eliminationω

Add any number of disjuncts to a statement you already haveƺ

Annotation: v Intro: 1ƺ

Disjunction Introduction:ω

Prove each of the disjunction components, and if they can each yield the same thing, you have 
your proof!

ƺ

With Disjunction Eliminationω

Only works if the whole line is doubly negated (NOT COMPONENTS!!!)ƺ

Annotation: ~ Elim: 2ƺ

Negation Eliminationω

Appeals to a subproofƺ

If in a subproof, you are lead to a contradiction, you can assume the subproof's premise is falseƺ

Annotation:  _|_  ("Falsum" The Standard Contradiction) goes after the contradictionƺ

Annotation:  ~ Intro: 1, 3-4 (cite initial line and subproof showing contradiction)ƺ

Negation Introductionω

Any statement is the logical consequence of a contradictionω
It is impossible for the premises to be true and the conclusion to be false in a valid argumentω

10 / 22 / 08
Wednesday, October 22, 2008
10:00 AM
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Midterm: Monday, Nov 3rd.ω
Homework: Read Chapter 7 (Problems: Exercises 6.7 - 6.12)ω

10 / 24 / 08
Friday, October 24, 2008
10:00 AM
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Proof 1

P ^ Q
~P
-----------
P   ^ Elim 1
~ P  Reit 2
_|_    Intro _|_ 
R 

Proof 2

10 / 24 / 08 - Discussion Section
Friday, October 24, 2008
1:00 PM
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Exercises 6.24 - 6.27
Read 187-189, 198 - 207
Do all try it in Chapter 6

Assume the negation and find a contradictionƺ

Called Reductio ad Absurdumƺ

If everything else try this:ω

Break up a conjunction, see what you can doƺ

prove the separate conjunctsÁ

If you have to prove a conjunction, ƺ

Prove one of the disjuncts and then intro the disjunctionÁ

If you have to prove a disjunction:ƺ

Think about disjunction elimination (with all components)Á

To eliminate a disjunctƺ

LŦ Χ ¢ƘŜƴΧƺ

5ŜƴƻǘŜŘ !ǎΥ   Χ  --Ҕ  Χƺ

Conditionalƺ

If is called the antecedent ƺ

Then is called the consequentƺ

P -> P is a tautologyƺ

Fallacy of Affirming the Consequent ( P -> Q, Q, therefore P)ƺ

A New connectiveω

10 / 27 / 08
Monday, October 27, 2008
10:00 AM
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Bring a bluebookƺ

Covers all lectures, and chapters 1-7 (no new inference rules) except for optional sectionsƺ

Finish reading chapter 7, work: 6.28 - 6.31ƺ

Midterm: Monday, November 3rdω

"Literals" = atomic sentence or its negationω

truth-functionalÁ

Modus Ponens (if P then Q, P, therefore Q) to be (tautologically) validÁ

P -> P to be a tautology Á

Affirming the Consequent to not be (tautologically) valid Á

Want:ƺ

If so and so were the case, then...Á

Subjunctive Conditionals (Counterfunctional Conditionals)ƺ

LŦ ȅƻǳ ŎƻƴǘƛƴǳŜ ǘƻ ƴŜƎƭŜŎǘ ǘƘŀǘ ǘƻƻǘƘΣ ȅƻǳ ǿƛƭƭ ƭƻǎŜ ƛǘΧÁ

Causal Conditionsƺ

P If and only if QÁ

Two way arrowÁ

Material BiConditionalƺ

The Material Conditionalω

If P, Qω
Q, if Pω
Provided that P, Qω
Q, provided that Pω
P only if (only in case of) there is a fireω

10 / 29 / 08
Wednesday, October 29, 2008
10:02 AM
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Chapters 1-7, all lectures and anything introduced in you try itƺ

Review Session: Sunday, this room, 3pm - 4pmƺ

FALL BACK AN HOURƺ

Bring Brainƺ

Midterm: Monday November 3rdω

Just required that the red is not the caseƺ

If the antecedent is F, then the conditional is Tƺ

If the consequent is T, then the conditional is Tƺ

IF B IS OKAY, THE CONSEQUENT IS TRUEƺ

Very weak conditionalƺ

If A, Then B:  A --> Bω

Truth-Functional connective (only cares about t/f of the things it connects)ƺ

Conditional goes in both directions <-->ƺ

If =    A if B  =   B --> AÁ

Only if =  A only if B -   A --> BÁ

A if and only if B = A <--> Bƺ

(A <-> B) ^ (~C -> (D v E))Á

NEED TO BE ABLE TO CALCULATE THE TRUTH VALUE OF THESE STATEMENTSƺ

Material Biconditionalω

aŜƴǳΥ ȅƻǳ Ƴŀȅ ƘŀǾŜ ǎƻǳǇ ƻǊ ǎŀƭŀŘΦ  /ŀƴ L ƘŀǾŜ ōƻǘƘΣ ȅŜǎΧ ƻƴƭȅ 
conversational then

Á

Can you cancel the implication without contradiction? Then conversational .ƺ

I know it -Ҕ L ŘƻƴΩǘ ōŜƭƛŜǾŜ ƛǘΧ ōŜƭƛŜŦ ƛǎ ǇŀǊǘ ƻŦ ƪƴƻǿƭŜŘƎŜÁ

EXERCISE 6.30Á

No? Then actually impliedƺ

Conversational Implicationsω

10 / 31 / 08
Friday, October 31, 2008
9:59 AM
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Forget about 1.5 - 1.8ω
2.6ω
3.8ω
4.5ω
5.4ω

First order logicƺ

^ v ~ ()Á

Only thing fixed in the language is the connectives and the order they are writtenƺ

Arity = (degree) how many names you have to add after the predicate to get an atomic sentenceƺ

Arity 1 (only one name) Ex: Bald(Socrates)ƺ

Atomic sentences are the ones built up with a predicate with arity n and followed by n namesƺ

!ŘŘ ǇŀǊŜƴǘƘŜǎƛǎ ƛŦ ! Ǿ . Ǿ /Χ Ґ ό! Ǿ .ύ Ǿ /ƺ

<--> (if and only if / just in case)       --> (if then, provided that, only if [isn't inverted] )  HAVE TO 
KNOW THESE

ƺ

FOLω

Truth tablesƺ

Formula that comes out true in every case, if you calculate its truth table and it always 
comes out true, it's a tautology

Á

Explain what a tautology isƺ

Formula that comes out false in every case, if you calculate its truth table it will always come 
out false

Á

TT-Contradictionƺ

If you construct the truth table for both sentences, and the final value comes out the same 
in every case, they are tautologically equivalent 

Á

Tautologically equivalentƺ

Analytic Consequence ƺ

Tautological Consequenceƺ

Can't use AnaCon and TautConƺ

_|_ = Falsum same syntax as other atomic sentencesƺ

Intro, Elim, Reit, ƺ

= is a binary predicate, not a connective like v & ^ƺ

Methods of Proofω

Can show that an argument is not tautologically valid if you make a truth table, look for row with all true 
premises and false conclusion

ω

Valid argument does not need true premises ω

Memorize some key termsƺ

Memorize truth tables for the connectivesƺ

Wants to know if you read the bookƺ

What's the arity of a predicate?ƺ

Truth values, atomic sentences, ƺ

NEED TO KNOW DEFINITIONSω

Rules of inference don't apply to parts of formulasω

An atomic sentence or its negationƺ

What is a literal?ω

5ŜŦƛƴŜ ǘŀǳǘƻƭƻƎȅΧƺ

Proof (so difficult that no one can do it)ƺ

Compute truth tables for connectives (including the arrow)ƺ

ARROWSƺ

Write sentences in first order logic (vice versa)ƺ

Is it a tautology?ƺ

Structure ω

BRING SCRATCH PAPERω
No informal proofsω

Midterm Review
Sunday, November 02, 2008
3:01 PM
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Homework: 7.14, 7.15, 7.16, 8.1, 8.2, 8.18-8.25ω

8.2ƺ

Still have to do:ω

Assume: n is even, i.e. n = 2k for some positive integer kƺ

So n2 = nxn = 2k x 2k = 4k2 = 2(2k2)ƺ

.'. N2 is evenƺ

Show: If n is even, then n2 is evenω

|Even(n)ω
| ----------------ω
|.'. Even(n2)ω
Even(n) -> Even(n2)ω

11 / 07 / 08
Friday, November 07, 2008
10:01 AM
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Homework: 7.18, 7.19, 8.31-8.34ω

Law of excluded Middle: P v ~Pω

¢ƘŜǊŜ ƛǎ ŀ ǇǊƻƻŦ ƛƴ Cǘ ƻŦ ǘƘŜ ŎƻƴŎƭǳǎƛƻƴ v ŦǊƻƳ ǘƘŜ ǇǊŜƳƛǎŜǎ tмΣ tнΣ Χ tƴÁ

Soundness: valid and all true premisesƺ

{ƻǳƴŘƴŜǎǎ ǘƘŜƻǊŜƳΥ ƛŦ v ƛǎ ƴƻǘ ŀ ǘŀǳǘƻƭƻƎƛŎŀƭ ŎƻƴǎŜǉǳŜƴŎŜ ƻŦ tмΣ tнΣ Χ tƴΣ ǘƘŜƴ ǘƘŜǊŜ ƛǎ ƴƻ ǇǊƻƻŦ 
ƻŦ v ƛƴ CƛǘŎƘ¢ ŦǊƻƳ tмΣ tнΣ Χ tƴ

ƺ

LŦ v ƛǎ ŀ ǘŀǳǘƻƭƻƎƛŎŀƭ ŎƻƴǎŜǉǳŜƴŎŜ ƻŦ tмΣ tнΧ tƴ ǘƘŜƴ tмΣ tнΣ tƴ  ¢ǘ vÁ

Completeness Theoremƺ

Soundness and Completenessω

The additional notions ALL, SOME, NONE, NO ONE, SOMEONE, etc.ƺ

Quantifiersω

11 / 10 / 08
Monday, November 10, 2008
10:02 AM
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Homework: 9.1, 9.2, 9.3ω

9ȄŀŎǘƭȅ ƻƴŜΣ 9ȄŀŎǘƭȅ ǘǿƻΧ ŜǘŎΦω
!ǘ ƭŜŀǎǘ ǘǿƻΣ ŀǘ ƭŜŀǎǘ ǘƘǊŜŜΣ Χ ŜǘŎΦω
Every ω
Noω
Someω

A predicate of arity n, followed by n terms (in 
parenthesis with commas) is a well-formed 
formula (no atomic wff)

ƺ

IF P and Q are wffs, then as are ~P(P^Q)ƺ

Definitions of a WFF (Well Formed Formula) of FOLω

A WFF has no free occurrences of variablesƺ

Free or bound occurrencesω

11 / 12 / 08
Wednesday, November 12, 2008
10:00 AM
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9.11ƺ

Exercises 9.5 - 9.7, 9.8 - 9.11, 9.15, 9.16ω

Problems withω

John has no childrenƺ

Ϧ!ƭƭ WƻƘƴϥǎ /ƘƛƭŘǊŜƴ ŀǊŜ ǘŀƭƭϦΧ ǘǊǳŜΧ ōǳǘ ǎƻ ƛǎ ϦbƻƴŜ ƻŦ WƻƘƴϥǎ /ƘƛƭŘǊŜƴ ŀǊŜ ǘŀƭƭϦƺ

Vacuously true: true because they are not present in the world (all f's are g's, but no f's in the world)ω

11 / 14 / 08
Friday, November 14, 2008
10:02 AM
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Homework: 9.17, 9.18, 10.1, 10.2, 10.3, 10.4ω

Have everything we really need for FOL at this point.ω

Ex Tet(a)  is a well-formed formulaƺ

Ex Ax (Cube(x))ƺ

Odditiesω

11 / 17 / 08
Monday, November 17, 2008
10:00 AM
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10.10, 10.11, 10.12, 10.13ω

Replace all atomic components by a single letterƺ

If it is logically sound, then the argument is validƺ

Validity is based on the meanings of the connectives and the quantifiers, not based on the predicates.ω

11 / 19 / 08
Wednesday, November 19, 2008
10:05 AM
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11.2ƺ

11.3ƺ

11.4ƺ

Exercises: 10.20, 10.21, 10.22, 11.1, 11.2, 11.3, 11.4 (do all you try its)ω

~(P v Q) = ~P ^ ~Qω
~(P ^ Q) = (~P v ~Q)ω

Taut Consequence = ^, v, ->, <-> Ǐ

First Order Consequence = Ax, Ex, =Á

Analytical Consequence = Meaning of the Predicatesƺ

Tarski's-World Consequence = Additional TW Constraints ω

Ax Ey (Student(x) -> (Subject(y) Studies(x, y,)))ƺ

Every student studies some subjectω

~Ex (Student(x) ^ Ay(subject(y) -> Studies(x, y)))ƺ

Ax(Student(x) -> Ay (subject(y) -> Studies(x, y)))ƺ

No Student Studies Every Subjectω

~Ex Ay (Subject(y) -> (Studies(x, y) ^ ~Student(x)))ƺ

Ax (~Student(x) -> Ay (Subject(y) -> Studies(x, y))ƺ

Only Students Study Every Subjectω

~Ex(Subject(x) ^ Ay (Student(y) -> Studies(y, x)))ƺ

No subject is such that every student studies itω

Ax Ey ((Person(x) & Subject(y) ^ Studies (x, y)) -> Student(x))ƺ

Anyone who studies any subject is a studentω

11 / 21 / 08
Friday, November 21, 2008
10:00 AM
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11.11ƺ

Homework: 11.9 - 11.13ω

Ex Ey ( x /= y ^ Az ( z=x v z=y))ƺ

There are only two thingsω

11 / 24 / 08
Monday, November 24, 2008
10:08 AM
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Homework: 11.16, 11.17, 12.16, 12.17, 12.18, 13.1ω

S(c) = any constantƺ

Ax( P(x) -> Q(x))Ǐ

WantÁ

Universal quantifier Elminationƺ

Notesω

11 / 26 / 08
Wednesday, November 26, 2008
10:03 AM
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Homework: 13.10 - 13.14ω

Review Session; Saturday, December 6th, 1:00 - 2:00 pmω
Final Exam: Tuesday, December 9th, 8:00 - 11:00 amω

Need BlueBook for Finalω

12 / 03 / 08
Wednesday, December 03, 2008
10:01 AM
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Final Exam: Tuesday, December 9th, 8:00 - 11:00 am (This room)ω
Review Session: Saturday, December 5th, 1:00 - 2:00 pm (This room)ω

12 / 05 / 08
Friday, December 05, 2008
10:02 AM
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