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Argument = a set of statements with one statement (conclusion) that follows from other statements (premises)

Form/Syntax: the logical structure of the argument (e.g., P → Q, P ├ Q)

Content/Semantics: the meaning of the statements within the argument (e.g., “The sky is blue”)

Elements of an argument:
· Premise: claim in support of a conclusion (or a subconclusion)
· Subconclusion: claim that acts as (1) a conclusion that follows from prior premises and (2) a premise for the main conclusion
· Conclusion: claim that is derived from premises (and subconclusions)

premise #1: If I go to Australia, then I will go to the beach.
premise #2: I am going to Australia.
subconclusion: So, I will go to the beach.
premise #3: If I go to the beach, then I need to pack my metal detector.
conclusion: Therefore, I need to pack my metal detector.

Types of arguments:
· Deductive: an argument where the conclusion necessarily follows from the premises (truth-preserving)
· Valid: the argument’s form is such that the conclusion is true if the premises are true 
· Sound: the argument is valid and the premises are all true
· Inductive: an argument that uses evidence to derive a conclusion that is likely (probabilistic)
· Strong: the argument’s form is such that the conclusion is likely given the evidence in the premises
· Cogent: the argument is strong and the premises are true

Logical operators:
· Conjunction: … and … (&, ˄) [e.g., P & Q]
· conjunctions have a left conjunct (P) and a right conjunct (Q)
· example: “I own a bike and a car.”
· Disjunction: … or … (˅) [e.g., P ˅ Q]
· disjunctions have a left disjunct (P) and a right disjunct (Q)
· example: “I will watch a movie or read a book.”
· Negation: not … (~, ⌐) [e.g., ~ P]
· example: “The cat is not friendly.”
· Conditional: if … then … (→, ⸧) [e.g., P → Q]
· conditionals have an antecedent (P) and a consequent (Q)
· example: “If it rains, then she takes her umbrella.”
· Biconditional: … if and only if … (↔, ≡) [e.g., P ↔ Q]
· example: “A polygon has exactly four sides if and only if it is a quadrilateral.”
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How to critique an argument:
1. Is the argument valid or cogent (form/syntax)?
· The argument might be invalid or weak based on how the author uses the premises to justify the conclusion (e.g., a missing premise or the logical rules are used incorrectly).
· example: “If it rains, then I will take my umbrella. I take my umbrella. Therefore, it will rain.” | “Taking your umbrella does not necessarily mean that it will rain.”
· strategy: (1) identify the logical error and (2) explain how the error does not prove the conclusion
2. Should one or more premises be rejected (content/semantics)?
· Sometimes an argument relies on premises that a reasonable person might reject.
· example: “People should drink healthy beverages. Soda is healthy. So, everyone should drink soda” | “A lot of evidence would suggest that soda is not healthy.”
· strategy: (1) identify the premise(s) and (2) explain why someone might reject the premise(s)
3. Does the argument not consider a possible implication that someone might reasonably reject?
· An author may provide a valid or strong argument with premises that a reasonable person would accept. At the same time, the argument might imply further claims that are objectionable.
· example: “Eating local food supports local farmers. Thus, everyone should only eat local food.” | “But what would happen to poorer farmers in the Global South that grow global crops?”
· strategy: (1) outline the argument’s structure, (2) demonstrate how the argument implies the premise or conclusion that a reasonable person (or the author) would find objectionable, and (3) explain why the implication is reasonably objectionable
4. Is the evidence that informs the argument reliable? [least rigorous]
· All convincing arguments require evidence. Obviously, the reliability of the evidence is important.
· example: “My joints seem to always hurt before it rains. My joints hurt. Therefore, it will rain.” | “Your joints do not seem to qualify as a reliable weather authority.”
· strategy: (1) identify the source of the evidence and (2) explain why the source is not trustworthy

Quick evaluations of statements within an argument:
· Conjunction: P & Q
· if a conjunction is true: both conjuncts (P and Q) must be true
· if a conjunction is false: at least one of the conjuncts (P or Q) must be false
· Disjunction: P ˅ Q
· if a disjunction is true: at least one of the disjuncts (P or Q) must be true
· if a disjunction is false: both disjuncts (P and Q) must be false
· Negation: ~ P
· a negation just flips the truth value from true to false (or vice versa)
· Conditional: P → Q
· if the antecedent (P) is true [if the condition is met], then the consequent (Q) is necessarily true
· Biconditional: P ↔ Q
· if one side of the biconditional is false, then the other side of the biconditional is false
· if one side of the biconditional is true, then the other side of the biconditional is true
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Rules of inference:
· Addition: P ├ P ˅ Q (˅I rule)
· “I own a watch. So, I either own a watch or a spaceship.”
· Simplification: P & Q ├ P (&O rule)
· “I play video games and I watch TV. Thus, I play video games.”
· Conjunction: P, Q ├ P & Q (&I rule)
· “I am funny. I am smart. Therefore, I am both funny and smart.”
· Conditional proof: P → Q, R ├ P → (Q & R) (→I rule)
· “If I run home, then I will be tired. I am already sick. So, if I run home, then I will be tired and sick.”
· Modus ponens: P → Q, P ├ Q (→O rule)
· “If I go to the market, then I will buy soda. I went to the market. Therefore, I bought soda.”
· Modus tollens: P → Q, ~ Q ├ ~ P
· “If you buy the phone, then you will be happy. You are not happy. Thus, you did not buy the phone.”
· Hypothetical syllogism (transitivity): P → Q, Q → R ├ P → R
· “If go to bed, then you will be rested. If you are rested, then you will be happy. So, if you go to bed, then you will be happy.”
· Disjunctive syllogism: P ˅ Q, ~ P ├ Q
· “The coin lands on either heads or tails. It did not land on heads. Therefore, the coin landed on tails.” 

Indirect proof strategies:
· Proof by contrapositive: P → Q ├ ~ Q → ~ P
· If both (1) the conclusion’s antecedent (~ Q) and (2) the opposite of the conclusion’s consequent (P) are assumed, then it creates a contradiction (P & ~ P). Therefore, the conclusion must be true.
· “If a person plays softball, then they own a softball glove. Thus, if a person does not own a softball glove, then they do not play softball. Why? Because being a softball player without a softball glove would create a contradiction where a person both does and does not own a softball glove.”
· Proof by contradiction: P → Q, ~ Q ├ ~ P
· If the opposite of the conclusion is assumed (P), then it creates a contradiction (Q & ~ Q). Therefore, the conclusion must be true.
· “If it is rainy, then recess will be inside. Recess is not inside. So, it is not rainy. Why? Because, if it was rainy, then we would arrive at a contradiction where recess is both inside and not inside.”
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Formal fallacies: (a flaw in the structure of the argument that makes the argument invalid)
· Affirming the consequent: assuming that, if a consequence is true, the antecedent is also true
· P → Q, Q ├ P [“If it rains, the ground is wet. The ground is wet. Therefore, it rained.”]
· Denying the antecedent: assuming that, if an initial condition does not occur, the outcome cannot occur
· P → Q, ~ P ├ ~ Q [“If it rains, then the ground is wet. It is not raining. Thus, the ground is not wet.”]
· Affirming a disjunct: assuming that, if one disjunct is true, that the other disjunct is false
· P ˅ Q, P ├ ~ Q [if it is an inclusive “or” (not an exclusive “or”) then both P and Q can be true]
· Non sequitur: the conclusion does not logically from the premises [broad category of invalid reasoning]
· P ˅ Q, P → R ├ R [“The temperature is hot or cold. If it is hot, then it is humid. So, it is humid”

Informal fallacies: (a flaw in the content or reasoning of the argument)

Fallacies of Relevance (evidence is irrelevant to the conclusion
· Ad hominem: attacking the person making the argument rather than the argument itself
· example: “You cannot trust his analysis. He is a 90’s kid.”
· Appeal to authority: asserting something is true solely because an unqualified expert says it
· example: “These are the same shoes that the star quarterback wears, so they must be good.”
· Appeal to emotion: using emotions (e.g., pity, fear, flattery) instead of evidence
· example: “Please, you should not give me a bad grade because it will make me upset.”
· Appeal to popularity (bandwagon): arguing that a claim is true because many people believe it
· example: “You should join our wireless network because it is the most popular.”
· Appeal to ignorance: arguing that a claim is true because it has not been proven false or true
· example: “Aliens must exist on Mars because no one has proven that they do not live there.”
· Tu quoque: defending oneself by accusing the accuser of doing the same thing
· example: “You should not smoke. It is bad for you.” | “But you smoked.”
· Straw man: misrepresenting or exaggerating a person’s argument to make it easier to attack
· example: “We should reduce fossil fuel use.” | “You want to ban cars and make us all walk!”

Fallacies of Presumption (unjustified or false assumptions)
· Begging the question (circular reasoning): the argument’s conclusion is already assumed in the premise
· example: “Freedom of speech is important because people should be able to speak freely.”
· False dilemma (false dichotomy): presenting only two options when more exist
· example: “Either buy the fire insurance or your house will burn down.”
· False cause: assuming that because one event followed another, the first caused the second
· example: “I won the lottery after I put on my hat. So, I will win the lottery again if I put on my hat.”
· Hasty generalization: making a broad generalization based on a sample size that is too small
· example: “The neighbor’s dog barks at me, so all dogs are aggressive.”
· Slippery slope: arguing that a small first step will inevitably lead to a chain of negative events
· example: “If we let kids eat candy, then they will get addicted to sugar. Then, they will get diabetes.”
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Tips:
· Thesis: every piece of writing should have a clear thesis (e.g., “I argue X”, “I defend Y”, “I reject Z”)
· thesis = conclusion: the statements in the piece of writing are meant to convince a reader to accept the thesis just as a formal proof is meant to convince someone to accept the conclusion
· Logical organization: each paragraph or section should accomplish some clear and specific logical purpose (e.g., connecting one premise to the next, explaining why a premise should be accepted, defending against a possible objection to the argument)
· outline: sometimes an outline of the argument as a proof facilitates the writing process  
· Critical reflection: try to guess how someone might critique the argument and try to respond to the critiques (e.g., “Someone might counter my argument by claiming… But such a claim is unconvincing because…”)
· Signposting: occasionally explain (or summarize) (1) how the argument has arrived at a particular point and (2) what steps are left in the argument. (e.g., “So far, I argued X because… Next, I will connect X to Y.”)
· signposting is a technique to help the reader easily follow the argument

Typical structure of a philosophical essay:
· Introduction: (1) identify the topic, (2) briefly motivate the topic, and (3) state the thesis
· example: “X is a topic in … For a long time, people have held divided opinions about X because… In this essay, I will argue [something about X].”
· Overview paragraph: briefly outline the steps that structure the essay (a roadmap for the discussion ahead)
· example: “This essay is separated into three parts. The first part… In the second part, … Finally, …”
· Body paragraphs: write a paragraph for each step that accomplishes some goal in relation to the argument
· potential goals: (1) define a concept, (2) describe how a concept is applied, (3) provide an example, (4) discuss the implications of a certain perspective, (5) critique the logic of an alternative argument
· Response to criticism(s) paragraph: (1) present the best possible criticism(s) to the argument and (2) explain how the essay’s argument is not necessarily susceptible to the criticism(s)
· example: “Some may criticize my argument because… But that criticism is not relevant because…”
· Conclusion: (1) summarize the steps in the argument and (2) reaffirm the thesis
· example: “In this essay, I first… Then, I … Finally, I … Therefore, [reaffirm the thesis].”

Typical structure of a LSAT/GRE essay: (400-700 words / quality over quantity / be clear and concise)
· Introduction: (1) state the essay’s thesis, (2) hint at a counterargument, and (3) list the steps of the argument
· example: “In this essay, I will defend [thesis]. Even though some might claim [counterargument], I will argue [step 1]. If X is accepted, then it entails [step 2]. Therefore, [thesis].”
· Body paragraphs: discuss each step in its own individual paragraph, and be sure to connect the paragraphs
· example: “To successfully defend my thesis, I must first establish [step 1]. One reason to accept this premise is… Additionally… Thus, we should accept [step 1].”
“Now that [step 1] is established, I argue [step 2]…[step 1] logically implies [step 2] since…”
· Counterargument paragraph: (1) discuss the counterargument from the introduction and (2) respond to it
· example: “As I noted, some might claim [counterargument]. On the one hand, the counterargument has merit because… On the other hand, the counterargument should be rejected because…
· Conclusion [if time permits]: (1) summarize the body paragraphs and the counterargument paragraph in one sentence each and (2) restate the thesis
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