Clark – PHIL 125	Unit 1: Part 1
Introduction, Terminology, and Translations

1. Introduction

Arguments are evaluated according to two different sets of criteria. On the one hand, an argument can be assessed based on its content. Consider the following argument:

1. If the sky is blue, then it must be made of water.
2. If the sky is made of water, then I can go swimming in it.
3. The sky is blue.
4. Therefore, I can go swimming in the sky. (Let me grab my swim trunks!)

Intuitively, you are probably thinking, “wow, that is a terrible argument.” The reason you are probably thinking that is because the content, or semantics, makes no sense. If you have ever flown in an airplane, you know that the statements are false. Consequently, we would not find the argument convincing.

On the other hand, an argument can be evaluated based on its form, or syntax. Sometimes arguments that are bad due to their provably false content can actually possess a good form. Consider our argument about swimming in the sky. If we wanted to evaluate the argument’s form, we might rewrite the argument in a way that removes the off-putting content. For example:

1. If B, then W.
2. If W, then S.
3. B.
4. Therefore, S.

What we have effectively done is symbolize, or translate, the argument. Here is what the different letters refer to in the argument:

	B = the sky is blue
	W = the sky is made of water
	S = I can go swimming in the sky

Although you may not be tempted to accept the argument because you know what the letters mean, this argument does possess a good form. If you do not believe me, consider this argument:

1. If I go to (B)reakfast, then I will order (W)affles.
2. If I order (W)affles, then I will need (S)yrup.
3. I am going to (B)reakfast.
4. Therefore, I will need (S)yrup.

The same letters can be used to symbolize this argument, which you are probably more likely to accept because the content of the statements coincide with what you expect someone to order at breakfast. In this course, we will focus on the form of arguments.
2. Terminology

Before getting into the weeds, we should first define some key terms that will appear throughout the semester.

The first term is argument. Even though it is a common word, logicians use it to mean something specific. An argument is a set of statements with one (the conclusion) statement that follows from the others (the premises). Look back at our waffle argument. Lines 1-3 are used to justify my claim in line 4 that I will undoubtedly need syrup at breakfast. Lines 1-3 are premises used to justify my conclusion (i.e., line 4). In the end, arguments are expressions of reasoning.

So, what do we call an argument that has a good form? Great question! An argument where the conclusion must follow from the premises is valid. If an argument has a bad form where the conclusion is not necessarily derived from the premises, then it is considered invalid. The logician’s first jobs are to determine if an argument is valid or invalid and to explain why. This is because a valid argument is truth-preserving, which means that a conclusion must be true if the premises are true. We will spend pretty much the entirety of the semester testing for validity.

If we can prove that an argument is valid (i.e., possess a good form), then the next goal would be to determine if the premises are indeed true. This is much easier said than done. For one, epistemologists (i.e., philosophers who study the nature of knowledge) might question us about what counts as “true” and how it is that we come to know truth. Philosophers ruin everything! But some statements are clearly truths within a self-contained logical system. For example, it is true that 2 + 2 = 4. How do I know that it is true? Because the rules of mathematics says that it is true. Of course, we like giving arguments that do not necessarily depend on appeals to math. So, in cases where we can justify our belief that an argument’s premises are all true and the argument is valid, then the argument is said to be sound.

Another reason it is difficult to determine if premises are true owes to the ambiguity of language. Imagine that I told you that my toaster is silver. What do you think I mean by this statement? Here are a few somewhat reasonable interpretations. 1) The toaster is made of the silver, the precious metal. 2) The toaster is painted in a silver color. 3) The brand of toaster that I own is named Silver. 4) I named my toaster Silver. (This example demonstrates the confusion that can be cause by the “is of identity” versus the “is of predication,” which we will discuss once we get to the unit on predicate logic.) For reasons such as this, logicians (and philosophers) carefully select the way that statements are crafted.

The final distinction that is necessary to make in any introductory logic course is between two different types of arguments, deductive and inductive. You have already seen examples of deductive arguments – swimming in the sky and needing syrup at breakfast. Deductive arguments are often described as top-down, which means that they are truth-preserving. As you probably surmised from that last sentence (if your powers of deduction are strong), deductive arguments are either valid or invalid.

Inductive arguments are the opposite, bottom-up. You are likely quite familiar with inductive arguments if you have ever made plans after looking up a weather forecast. Consider the following argument:

1. If it is going to rain, then I should take my umbrella.
2. The forecast is calling for an 80% chance for rain.
3. Thus, I should take my umbrella.
If you asked me why I brought my umbrella to class and I gave you that argument, you would probably think that my reasoning is good even if it does not rain. Why? Because my decision was informed by a reliable source and the probability was quite high. Even if it does not ultimately rain, I doubt that you would fault my logic. Inductive arguments are inherently probabilistic and evaluated on the basis of evidence. So, inductive arguments are not termed valid or invalid (those terms only apply to deductive arguments). Instead, an inductive argument is said to be either strong or weak – strong if the argument is highly likely, weak if the statements are not well-supported by the available evidence. Similarly, soundness only applies to deductive arguments. If an inductive argument is strong and the premises are true, then it is described as cogent.

3. Translations

Since we are focusing on the form, or syntax, of logical arguments, we need to understand the translation process. The first step in learning to translate is to recognize a well-formed formula (sometimes referred to as a WFF). A well-formed formula is a single statement. Some statements are simple. For example:

	The sky is blue.

If you look back at the argument about swimming in the sky, you would see that I used the letter “B” to symbolize that statement. In this case, B is a well-formed formula.

Now, look at the statement:

If the sky is blue, then it must be made of water.

This is a compound statement because it is composed of two separate simple statements:

1. The sky is blue. (B) 
2. The sky is made of water. (W)

To construct a well-formed formula for a compound statement such as this one, we need operators, or connectives. Operators refer to different logical constructions that we use in our everyday lives. Logicians primarily focus on five specific logical relationships.
Operators
→
⸧
&
˄, ∙
v
˅
~
¬
↔
≡



1. if …, then …* Note: We will only use the symbols listed in the left column, but I provided other symbols that are used in logic to represent the same logical relationships in the right column (just so you are aware that they exist).

2. … and …
3. … or …
4. not ….
5. … if and only if …

So, if we were to symbolize our composite statement, we would write:

	B → W

The “B” is the if part, or antecedent, and the “W” is the then part, or consequent. And we call the relationship a conditional statement.
Below, I have provided examples of the other four logical relationships:

	I own a (B)lue shirt and a (R)ed shirt.		=	B & R	[“B” and “R” are called conjuncts]
	You either own a (C)ar or a (B)ike.			=	C v B	[“C” and “B” are called disjuncts]
	The Moon is not made of (C)heese.			=	~ C
	Dogs (S)leep if and only if they (P)lay outside.	=	S ↔ P

Here is a summary table of the different operators:

	Type
	Symbol
	Example
	Phrases

	Conditional
	→
	P → Q
	if P, then Q* Note: Sometimes the antecedent and the consequent appear in the reverse order, but they must be written in the correct order when you translate the sentence!

Q if P
Q provided that P

	Conjunction
	&
	P & Q
	P and Q
P but Q
P even though Q
P moreover Q
P however Q
P yet Q

	Disjunction
	v
	P v Q
	P or Q

	Negation
	~
	~ P
	not P
it is not the case that P

	Biconditional
	↔
	P ↔ Q
	P if and only if Q
P exactly if Q
P, but only if Q



We are just missing one element of well-formed formulas, the parentheses. In order to evaluate arguments and to apply rules, logical operators must have a clear hierarchy. In order to symbolize the hierarchy of logical operators, we use parentheses. Consider the following sentence:

	If it is (W)arm and (S)unny, then I will go to the park to fly my (D)rone.

If I asked you to symbolize this composite statement, your first instinct might be to list the letters and the operators just as they appear. So, you might write:

	W & S → D

But this is not a well-formed formula because the order of operators is ambiguous. We need to include parentheses to disambiguate the sentence, and we have two options:

1. (W & S) → D	=	“If it is warm and sunny, then I will go to the park to fly my drone.”
2. W & (S → D)	=	“It is warm and, if it is sunny, then I will go to the park to fly my drone.”

Hopefully, you see that these two sentences are not equivalent. The first indicates that there are two conditions that must be met for me to go fly my drone (i.e., the weather is warm and sunny). The second suggests that the only condition for me to go fly my drone is that the weather is sunny. In the second formulation, it could be cold and the sentence does not clarify that the temperature is a factor in the decision to go fly my drone.

How do you know where to place the parentheses? Well, the correct answer is that you understand the meaning of the sentence. It is often up to the logician’s interpretation of a sentence’s semantic content. Again, this can lead to disagreements. For our purposes, the trick is to look for commas. Commas often indicate where the parentheses should be placed. Consider these examples:

If my car has (G)as and its battery is (C)harged, then I will drive to my (F)riend’s house and (P)lay video games.		= (G & C) → (F & P)

If the (T)elevision is broken, then I will stay (I)nside if and only if there is (H)ot cocoa.	= T → (I ↔ H)

Jupiter is (R)ed and (L)arge, or my memory is not (G)ood.	= (R & L) v ~ G

Two other common constructions should be mentioned because they do not utilize commas. The first is either/or (and neither/nor). If a sentence begins with “either,” then it implies that the logical relationship that we are most interested in is a disjunction. Here is an example:

	Either you (R)ead and watch a (M)ovie, or you go (O)ut and have (F)un. 	= (R & M) v (O & F)

The second common construction is the phrase “it is not the case …” When a sentence begins with “it is not the case,” we imply that everything that follows is part of a long negation. For instance:

	It is not the case that I will grow (T)omatoes or (C)ucumbers this year.	= ~ (T v C)

In both of these cases, the disjunction (AKA the wedge) and the negation (AKA the tilde) are considered the main operator. Being able to identify the main operator in a given sentence will be absolutely necessary throughout the semester because logic is incremental. What I mean is that logical analysis progresses one step at a time, and we are only successful if we execute the rules as they are defined. All logical rules are defined in relation to the main operator of a given sentence.
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