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6.1 Statements and Quantifiers

Section Objectives:

· You shall be capable of deciding whether a sentence is or is not a (Simple) Statement (Page 239) [Problems 1 – 14]

· You shall be capable of deciding whether a sentence is or is not a Compound Statement (EXAMPLE 1) [Problems 15 – 22]

· You shall be capable of writing the negation of a Simple English Statement (EXAMPLE 2) [Problems 23 – 32]

· You shall be capable of writing the negation of a Mathematical Inequality Statement (EXAMPLE 3) [Problems 33 – 38]  We will not cover this objective in MTH 115.

· You shall be capable of translating Symbolic Statements into Words (EXAMPLE 4) [Problems 39 – 48]

· You shall be able to define and give examples for the following mathematical terminology: 

Definitions and Terminology

· statement (simple statement) (Page 239) A statement (or simple statement) is defined as a declarative sentence that is either true or false, but not both simultaneously. Simple statements convey exactly one idea. 

In order for a sentence to qualify as a statement, it must satisfy the following conditions:

1. The sentence must make a declaration.

2. You must be capable of determining whether the statement is True or False.

NOTE: You may not know the answer to whether the declarative sentence is true or false, but with some research, you know that the sentence can be determined to be true or false.

Example: President Theodore “Teddy” Roosevelt was the 28th President of the United States.

Examples of a Declarative Sentence

Sentence
Truth or Falsity
Statement

Radio provides a means of communication.
True.  Radio is one way to communicate.
Yes

2 + 1 = 6
False, since 2 + 1 = 3
Yes

President Theodore “Teddy” Roosevelt was the 28th President of the United States.
Unknown whether it is True or False.  We can certainly find out by going to the library and doing a little research.
Yes

Trey Yuen restaurant serves Peking duck.
Unknown whether it is True or False.  We can certainly find out by going to the restaurant and try and order it for dinner.
Yes

he said it
Unknown whether it is True or False.  We need to know what "it" is.
No

Examples of Sentences which are NOT Declarative

Non-Statement
Reason

Paint the wall.
This is a command, not a declarative sentence.

How do you spell relief?
This is a question, not a declarative sentence.

The Baltimore Ravens are a good football team.
This is an opinion, not a declarative sentence.

This sentence is false.
This is a "paradox".  If we assume that it is true, then the statement is false.  On the other hand, if we assume that it is false, then the statement is true.  This requires some thinking.

· compound statement (pg. 240)  Combining two or more statements using various logical connectives forms a compound statement. The exception is that a simple statement containing the logical connective word not shall also be called a compound statement. 

Examples of a Compound Statement

· Ernie Hilaire is younger than 29 years of age, and so is Bart Stewart.

Statement #1: Ernie Hilaire is younger than 29 years of age.

Statement #2: Bart Stewart is younger than 29 years of age.

Logical connective: and
· You can pay me now or you can pay me later.

Statement #1: You can pay me now.

Statement #2: You can pay me later.

Logical connective: or
· If Mike is a politician, then Jerry is a crook.

Statement #1: Mike is a politician.

Statement #2: Jerry is a crook.

Logical connective: if … then
· Today is not Wednesday.

Statement #1: Mike is a politician.

Statement #2: none

Logical connective: not
Examples of Sentences which are NOT Compound Statements

Not a Compound Statement
Reason

My brother got married in London.
This is a simple statement.  It conveys only one thought.

The sign on the back of the car read “California or bust!”
There are no logical connectives contained in this sentence.

· logical variable or logic variable (pg. 241)  A logic variable is a letter (that is a variable) that represents a Simple Statement, which may be either a declarative sentence conveying one thought or idea OR a Mathematical Statement. 

Examples: the letters p, q, r, and s are most commonly used as logic variables

· logical connective or connective (pg. 240)  A connective (also called logical connectives) is a word or word phrase that connects two thoughts or negates one or more thoughts.

·  compound statement (pg. 240)  Combining two or more statements using various logical connectives forms a compound statement.  The exception is that a simple statement containing the logical connective word not shall also be called a compound statement.

Examples of a Compound Statement

Examples of connectives are words such as and, but, or, if … then …, and neither … nor … which connect two thoughts or statements.

Another example of a connective is the word not, which can negate one or more statements.

· negation of a statement (pg. 240)  The negation of a statement p, denoted ~p and read as “not p,” will cause the truth value to change to its opposite. The negation of a true statement is false, and the negation of a false statement is true.

Examples of Negating a Simple Statement

Simple Statement
Simple Statement’s Negation

4 ( 1 equals 5
4 ( 1 does not equal 5

The flowers are to be watered.
The flowers are not to be watered.

No rain fell in Fairfax county today.
Rain fell in Fairfax county today.

Mathematical Notation or Symbols

Symbol
Section
Meaning

p, q, r, s
6.1
Logic variables. These variables represent Simple Statement, which may be either a declarative sentence conveying one thought or idea OR a Mathematical Statement. 

(
6.1
Logical Connective: conjunction (AND), which connects 2 statements. Given two statements p and q, we represent p AND q, by the mathematical notation: p ( q.

(
6.1
Logical Connective: disjunction (OR), which connects 2 statements. Given two statements p and q, we represent p OR q, by the mathematical notation: p ( q.

~
6.1
Negation (NOT), which negates a statement. Given the statement p, we represent NOT p, by the mathematical notation: ~p.  Given the conjunction p ( q, we represent the negation of the conjunction by the mathematical notation: ~(p ( q). Given the disjunction p ( q, we represent the negation of the disjunction by the mathematical notation: ~(p ( q).

(  )
6.1
Parenthesis are used as grouping symbols, indicating what order the logical connectives should be performed

<
6.1
Less than, as in a < b. 

(
6.1
Less than OR Equal to, as in a ( b. 

>
6.1
Greater than, as in a < b. 

(
6.1
Greater than OR Equal to, as in a ( b.




How to determine whether a sentence is or is not a (Simple) Statement
Procedure to Determine whether a Sentence is or is not a Statement
1. Check to see if the statement is another type of statement, such as an exclamation, an opinion, a question, or a command.  If it is NOT a declarative sentence, then it is NOT a Simple Statement. If is a declarative sentence, then go on to Step 2.

2. Ask yourself if you think that the sentence is a declarative sentence that conveys one (1) thought or idea. If NO, then it is NOT a Simple Statement.  If YES, then go on to Step 3.

3. Can you determine whether the statement is TRUE or FALSE?  If NO, then it is NOT a Simple Statement.  If YES, then it is a Simple Statement.



EXAMPLE – Refer to the examples given in the definition of a Simple Statement.

How to determine whether a sentence is or is not a Compound Statement
Procedure to Determine whether a Sentence is or is not a Compound Statement
1. Check to see if the statement is another type of statement, such as an exclamation, an opinion, a question, or a command.  If it is NOT a declarative sentence, then it is NOT a Compound Statement. If is a declarative sentence, then go on to Step 2.

2. Does the sentence contain one or more logical connectives, such as not, and, or, if … then, etc. If NO, then it is NOT a Compound Statement. If YES, then go on to Step 3.

3. Check BOTH Case 1 and Case 2 in Steps 4 and 5 below.

4. Case 1. Is the sentence a Simple Statement with the word not contained within it?  Remember that a Simple Statement conveys exactly one (1) thought or idea.  If NO, then it is NOT a Compound Statement. If YES, then it is a Compound Statement.

5. Case 2. Does the sentence contain one or more logical connectives, such as and, or, if … then, etc, AND does the sentence convey two or more Simple Statements. If NO, then it is NOT a Compound Statement. If YES, then it is a Compound Statement.



EXAMPLE – Refer to EXAMPLE 1 in Section 6.1

Procedure to Write the Negation of a Simple Statement
1. Verify that the sentence is a Simple Statement. If YES, then go on to Step 2.

2. If the sentence does contain a negation, such as not, then reword it removing the word not.

3. If the sentence does not contain a negation, such as not, then reword it inserting the word not in the appropriate place



EXAMPLE – Refer to EXAMPLE 2 in Section 6.1

· You shall be capable of translating Symbolic Statements into Words (EXAMPLE 4) [Problems 39 – 48]

Procedure to Translate Symbolic Statements into Words
1. Write down the symbolic statement.  

2. For each symbolic variable in the statement, replace the variable with the words that it represents.  If the symbolic variable has a negation sign (~) in front of it, then form the negation of the words by placing the word “not” in the appropriate position.

3. If there is a negation sign (~) in front of a compound statement surrounded by parentheses, then replace the negation sign (~) with the word phrase “It is not the case that”.  If you are translating ~(p ( q), translate it as “Neither p nor q,” replacing the p and q with the words associated with them.



