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Section 3.5: Arguments
Practice HW from Mathematical Excursions Textbook (not to hand in)

p. 162 # 1-15 odd, 25-29 odd,
31, 33, 37, 39 (Can just use truth tables)
In this section, we will look at the validity of arguments and how truth tables can be used to analyze an argument. 
Inductive and Deductive Reasoning

Statements can be structured to use inductive reasoning or deductive reasoning to create arguments. We will mainly use deductive reasoning, although it is worth mentioning the idea of inductive reasoning.

Inductive reasoning uses a specific instances or facts about someone or something to draw a general conclusion about that person or thing.
Example of Inductive Reasoning:


John smokes


John eats hamburgers and French fries everyday.


Therefore, John will have a heart attack.

Deductive reasoning is a process in which conclusions are based on accepted premises. These premises can be laws, definitions, theorems, or accepted truths.

Example of Deductive Reasoning:


If Sigmon’s watch is correct, then he will let class out on time.


Sigmon’s watch is correct.


Therefore, Sigmon will let class out on time.

In this section, we will concentrate on deductive reasoning for our arguments.

Valid Arguments

An argument is a sequence of statements in which one of the statements, called the conclusion, is meant to follow logically from the others, which are called premises. Consider the following argument.

     First Premise: 
If Sigmon’s watch is correct, then he will let class out on time.

 Second Premise:
Sigmon’s watch is correct.





        Conclusion:
Therefore, Sigmon will let class out on time.

This argument has two premises and a conclusion. Usually, a horizontal line is used to separate the premises from the conclusion.

Suppose we let 

w = Sigmon’s watch is correct

t = he will let class out on time. 

Then, symbolically, this argument can be represented as
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Note, 
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 is an abbreviation of the word therefore. We want to analyze whether or not this argument is valid.
A valid argument is an argument where the conclusion is true when all the premises are assumed to be true. 

An argument that is not valid is said to be invalid or a fallacy.
We will use truth tables to determine if an argument is valid. The process will involve the following steps.

Steps for Determining Validity of Arguments Using Truth Tables
1.
Separate and write the premises and conclusion in symbolic form.

2.
Construct a truth table containing each premise and the conclusion.

3.
In the truth table, look for rows where each premise is true. If the conclusion

is true for every row where both premises are true, the argument is valid. If the 

conclusion is false in any row in which all the premises are true, the argument is invalid.
Example 1: Use a truth table to determine if the following argument is valid.
If Sigmon’s watch is correct, then he will let class out on time.


Sigmon’s watch is correct.


Therefore, Sigmon will let class out on time.

Solution
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Example 2: Use a truth table to determine if the following argument is valid.

If I have a college degree, then I am not lazy.

I do not have a college degree.


Therefore, I am lazy.

Solution
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Example 3: Use a truth table to determine if the following argument is valid.

If I do my homework, then I will get a good grade.


I got a good grade.


Therefore,  I did my homework.

Solution
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Example 4: Use a truth table to determine if the following argument is valid.

It will be sunny or cloudy today.

It isn’t sunny.


Therefore, it will be cloudy.

Solution
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Common Forms of Valid Arguments
There are several different types of argument forms that are always valid. The following table gives a standard form for three of these.

	Modus

ponens
	Modus

tollens
	Disjunctive

syllogism
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Standard Valid Argument Forms
The following table represents two standard forms of common invalid arguments
	Fallacy of the Converse
	Fallacy of the Inverse
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Standard Invalid Argument Forms
Recognizing one of these forms in an argument will prevent having to construct a truth table to test validity.
Example 5: Use one of the standard argument forms to determine if the following argument is valid or invalid.

If you are a solder, then you are brave.


You are a soldier.


Therefore, you are brave.

Solution: If we set s = you are a soldier and b = you are brave, the argument can be written symbolically as
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Recall that the modus ponens argument is given by
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Hence, if we replace p by s and q by b, we have the same argument. Since the modus ponens argument is known to be valid, we have a valid argument.
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