Logic:
Logic – study of deductive reasoning, the process of using mathematical sentences to make decisions.

There are certain vocabulary words which you need to be familiar with as we move ahead:
Mathematical Sentence – sentence that states a fact or contains a complete idea.


Ex. “Every triangle has three sides.”

Truth Values – the validity or invalidity of a mathematical sentence.


Ex. “Chicago is a city.”
TRUE


      “Chicago is the capital of Texas.”

FALSE

Uncertain Truth Values – sentence that can be true for some but false for others.


Ex. “The Mets are the best team in baseball.”

Open Sentence – contains unknown pronouns (he, she, it, etc…) or variables.

· you cannot assign a truth value to an open sentence unless you define the pronouns or variables.

Ex. “She is my sister.”
“x + 3 = 7”
“It’s on TV tonight.”

Closed Sentence (Statement) – sentenced that can be judged true or false (not at the same time) and does not contain any variables.


Ex. “John Wayne was a movie star.”

TRUE
                  “John Wayne was a U.S. President.”
FALSE

Now, complete logic worksheet #1.
Connectives in Logic:
In logic, we study the truth value of statements, which is the truth or falsity of statements.

Connectives – words or phrases that allow us to form compound statements that contain two or more thoughts.
· these words include “and”, “or”, “if….. then”, and “if and only if.”
· These compound statements will be either true (T) or false (F).

Negations:
Negation – generally formed by placing the word “not” within the original statement.  To show a negation in symbolic form, we place the symbol “~” before the letter that represents the given statement.


Ex. 1) p: “John Kennedy was a U.S. President.”

T


           ~ p: John Kennedy was not a U.S. President.”
F


      2) q: “An owl is a fish.”

F

                       ~ q: “An owl is not a fish.”
T  


      3) p: “The post office handles mail.”

T


          ~ p: “The post office does not handle mail.”
F

*** A statement and its negative have opposite truth values.

Truth Table – way of listing symbols and show all possible truth values for a set of sentences.

Truth Table for Negation: 
	p
	~ p

	T
	F

	F
	T


Complete logic worksheet #2.
Compound Statements:
Compound Statements – formed by joining simple statements with connectives.


Ex. “It is snowing outside and I study for Math.”


      “It is snowing outside or I study for Math.”

                   “If it is snowing outside, then I study for Math.”

Conjunction – compound sentence that is formed by connecting two simple sentences using the word and.  The symbol for and is “Λ”.


To write “p and q” symbolically, we write “p Λ q”


Ex. 
p: There is no school on Saturday.


q: I sleep late.


     p Λ q: There is no school on Saturday and I sleep late.

The conjunction “p Λ q” is true only when both parts of the sentence are true.  If either p or q is false, the conjunction is false.

Truth Table for Conjunction:
	p
	q
	p Λ q

	T
	T
	T

	T
	F
	F

	F
	T
	F

	F
	F
	F


Disjunction – compound sentence that is formed by connecting two simple sentences using the word or.  The symbol for or is V.  


To write “p or q” symbolically, we write “p V q”


Ex. 
p: You can use pencil to answer the test.



q: You can use pen to answer the test.


     p V q: You can use pencil to answer the test or you can use pen to answer the test.

The disjunction “p V q” is true when any parts of the statement are true.  If either p or q is true, the disjunction is true.  Conjunctions are false only when both p and q are false.

Truth Table for Conjunction:

	p
	q
	p V q

	T
	T
	T

	T
	F
	T

	F
	T
	T

	F
	F
	F


Complete logic worksheet #3.
Conditionals:
Conditional – compound sentence usually formed by using the words “if……then” to combine two sentences.


To write “if p and then q” symbolically, we write “p → q”

*** A conditional is sometimes called an implication.  We can now read “p → q” as “p implies q.”


Ex. 
p: It is snowing.



q: The temperature is below freezing.


    p → q: If it is snowing, then the temperature is below freezing.

       or     p → q: It is snowing implies that the temperature is below freezing.

There are 2 parts of a conditional:

1) p is called the hypothesis or antecedent.  It is an assertion or a sentence that begins our argument.  The antecedent usually follows the word “if.”

2) Q is called the conclusion or the consequent.  It is an ending or a sentence that closes our argument.  The consequent usually follows the word “then.”

Ex. p → q: If Alice scores one more point (hypothesis), then our team will win (conclusion).

The conditional “if p then q is FALSE when a true hypothesis “p” leads to a false conclusion.  In all other cases, the conditional “if p then q” is true.

Truth Table for Conditional:

	p
	q
	p → q

	T
	T
	T

	T
	F
	F

	F
	T
	T

	F
	F
	T


Bi-Conditionals:
Bi-Conditional – compound sentence formed by combining the two conditionals pq and qp under a conjunction “and.”  It tells us that “p implies q and q implies p,” written symbolically as (p → q) Λ (q → p).
Remember: 
q → p means “If q then p” or “p if q”


p → q means “If p then q” or “p only if q”

We abbreviate the bi-conditional to be “p if q and p only if q, we say “p if and only if q.”  Written symbolically as “p ↔ q”

Truth Table for Bi-Conditional:

	p
	q
	p ↔ q

	T
	T
	T

	T
	F
	F

	F
	T
	F

	F
	F
	T


