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Section 3.1: Logic Statements and Quantifiers
Practice HW from Mathematical Excursions Textbook (not to hand in)

p. 123 # 1-9 odd, 23-49 odd
In this section, we introduce the basic ideas of compound statements and symbolic logic. We start with introducing the concept of a statement.
Statements
A statement is a sentence that is either true or false. It cannot be both true and false.

Note: Questions, opinions, and commands do not represent statements.
Example 1: Determine which of the following sentences are statements.

a.
Neil Sigmon teaches math.

b.
Do your homework.

c.
Neil Sigmon has taught math for 100 years.

d.
Does Neil Sigmon teach history?

e.
Math is fun!
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Compound Statements

Compound statements are statements made up of one or more simple statements. In this section, we introduce the five most common compound statements and the symbols used to represent them.

Types of Compound Statements
1.
Negation – the denial of a statement frequently formed by inserting the word not
Notation: The negation symbol is given by  ~ .

Example: Let 
P = It is raining.
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2.
Conjunction – consists of two statements joined by “and”.


Notation: Use the 
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 symbol for “and”

Example: Let 
P = He is tall.


Q = He is strong.


[image: image3.wmf]Q

P

Ù

 = 

3.
Disjunction – consists of two statements joined by “or”.


Notation: Use the 
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 symbol for “or”

Example: Let 
P = Terri goes to school.


Q = Terri works.
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4.
Conditional – uses the “If P, then Q” phrasing. P is called the hypothesis and Q is 

Called the consequence or conclusion of the conditional.


Notation: The conditional  “If P, then Q”  is represented by 
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Example: Let 
P = Players lift weights.


Q = Players will get stronger.
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5.
Biconditional – uses the “P if and only if Q” phrasing. 


Notation: The biconditional  “P if and only if Q”  is represented by 
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Example: Let 
P = We eat at Burger King

Q = Wendy’s is closed.
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Example 2: Write each statement in symbolic form, representing each component of the sentence with the letter indicated in parentheses.
a. 
Neil teaches math (m) and Neil talks slow (s).
b.
If you got to class (c), then you will do well (w).
c.
I will major in history (h) or in political science (p).

d.
It is not true that math is hard (h).
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Example 3: Let c = you go to class, h = you do your homework, and p = you pass this class. Write each symbolic statement in words.
a. 
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c. 
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Quantifiers
Quantifiers are used are used to denote the existence of something or denote that every element of a set satisfies some condition. We will introduce two types of quantifiers in this section.

Two Types of Quantifiers
1.
Existential Quantifiers – used as prefixes to assert the existence of something.


Fact: 
The words some, there exists, and at least one are phrases representing essential quantifiers.


Examples: Some people are good in math.




There exists some people who are not cut out for college.

2.
Universal Quantifiers – used as prefixes to assert that every element of a set satisfies 

a condition or to deny the total existence of something.


Fact: 
The words all and every are phrases representing universal quantifiers to assert that every element of a set satisfies a condition. The words none or no are phrases representing universal quantifiers to deny the existence of something

Examples: All baseball players are well liked.




No student likes homework.


Note*: Universal Quantifiers can be expressed as a conditional “If… then…” statement. For example, the statement 



All baseball players are well liked 



can be rewritten as 



“If you are a baseball player, then you are well liked.”

Negation of Quantifiers

The negation of statement changes its truth value. For example, the negation of the sentence “I am a nice person” is “I am not a not person”. Also, the negation of the statement “I do not like sports” is “I do like sports”.
However, it is easy to misinterpret the negation of quantified statements. For example, the negation of the statement “All people are nice” is not “All people are not nice” or “No people are nice”. This is too narrow an interpretation. The negation of “All people are nice” should be “Some people are not nice”.
The following table summarizes how both universal and existential quantifiers should be negated.
	Original Statement
	Negation

	        All ……. are ……….
	           Some …….. are not …….

	        No(ne) ………………..
	           Some ……………………

	        Some …….. are not …….
	           All ……. are ……….

	        Some ……………………
	           No(ne) ………………..


Example 3: Write the negation of each of the following statements.
a.
All movies are worth seeing.

Answer: Some movies are not worth seeing.
b.
Some people are entitled to be wealthy

Answer: No people are entitled to be wealthy.
c.
Some vegetables are not good for you.

Answer: All vegetables are good for you.
d.
No people are nice

Answer: Some people are nice.
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