Reasoning and Critical thinking
To think for yourself is to think without the influence of others
Chapter 1
What is a reasonable argument?
· Want to know if the claim made is true
· How well they back up their claims
· Want to know how strong of a case they provide

· Thinking about thinking 
· Finding out what's true in the world
	- find out what's really going on
· Want to come up with the leafs that lead to the truth
	- doomed if no one questions "is this a good reason" and "what is a good reason"
· People like to feel that they are right 
	- hate to be wrong
	- TV and internet produce echo chains
· Must ask, could there be evidence that this claim is wrong?
	- question it and yourself
· Every belief should be held tentatively 

Claims
· A claim that something is true 
	- a proposition 
		- a claim that we understand as a fact
· Try to find out what is being claimed
	- identifying the claim
· There is always a true or false
· Objective/subjective opinions
	- O: there is a true or false whether it is known or not (ex. God is real)
	- S: based on emotions and how the person feels; can change (ex. Liking JB)
· A claim is part of an issue
	- what makes the claim true and turn it into an issue
	- what's going to count as evidence


Why should we believe something 
· Proving the truth is harder
	- proving error is easy
· Great philosopher Wittgenstein 
	- greatest philosopher of 20th century
	- always changed his mind and theories
· Scientific truths aren't the only truths
	- ex. The secret to success is believing
		- cannot be proven false (no evidence)
· Have to find conditions that could've proven claim to be false
	- ex. If you're not rich you didn't work hard enough
· What are the premises of the argument
· The issue is the premise that will support the conclusion
· Premise must be true 
	- it can become its own issue
· Find the premise that all can agree on
· Inference depends on relevance of premise
· Difference between argument and explanation
	- A: discussing an issue (why or why not?)
	- E: how something came to be
·  Persuasion has no argument
· Reasonable argumentation
	- not convincing but important
	- reason has little power
	- want to know actual facts/truth
· Unreason has so much power, even in ourselves
· We tend to give away more than what proves our argument
· Negativity bias
· 	- focus on the negative side of a situation
· Go back to claims
· When we like something, our mind becomes easily attracted to it
· Be tentative about who you are
	- stop worrying about who you are
· Break yourself out of habits 
	- cool, hard, rational, break yourself out of it

The Bandwagon 
· If enough people say it
	- you believe it is the truth even without an argument or evidence
· Ask why?
· If everyone likes something, so should you
In-group bias
· With a few crimes
	- society can fall apart
· Tendency to act foolishly
	- when we have the feeling we lost something
· In-group bias
	- to have the same opinion as a certain group of people
	- excluding those who are not part of the group and do not share the same 	opinion
	- the need to see ourselves as part of a group and all those not part of it are 	enemies
· There are many psychological aspects that get in the way of us seeing clearly the truth (as a whole)
· It's easier to be disliked than liked
Obedience to authority
· have a tendency to believe authority
· listen to what authority says no matter what
	- can be hurtful towards other (do nasty things) but do it because someone in 	authority said so 
· we are an overconfident population
	- the less we know about something the more overconfident we are
	- the more we learn about something the less confident we become and instead	become wiser
Chapter 2
how is an argument different from an explanation
· an argument says you should believe a because b
· explanation is the cause for a 
· an explanation is not an argument
· cause is what made it happen, not prove why it did
· arguments contain explanations
· Premise of an argument
· 	- can become an argument 

Indicators (conclusion and premise indicators)
· Conclusion indicators (ex, therefore, etc.)
· Premise indicators (ex. since, because, etc)
Arguments
· Deductive and inductive arguments
	- D: if the premises are true, the conclusion must be true (it's called sound)
		- if the premise can't be true and the conclusion false it's a valid 				argument
	-universal claim
		- talks about every member of a group
		- unstated premise
			- how extreme is the generalization 
	- In: the premise doesn't demonstrate, rather support the conclusion
		- the more support provided, the stronger the conclusion
		- the less support provided, the weaker the conclusion
		- inductive indicators
			- likely, plausible, unlikely
		- can be analogies 
		- often have plausible elements 
· The debate on how knowledge is gained
	- experience or knowing
		- circleness and chairness
· Arguments are the conditions that lead to something happening 
· Inference to the best explanation
	- what might be the most likely answer based on our knowledge and	understanding and given the circumstances
	- can be an illusion
	- starts by explaining the occurrence, it should lead to accurate predictions, and 		it should also not go against accepted knowledge, and it involves the fewest 	possible unnecessary assumptions 
· Find the minimum number of conditions necessary to get to the conclusion
Clarifying an arguments structure
· Identify the premises that lead to the conclusion (1 and 2 lead to 3)
· 	- they do not rely on each other to support the conclusion, rather each on its 	own proves the conclusion
· Together, they work (1+2=3)
· A conclusion can be in the beginning and with the premise 
· Ex. (1)The selling of human organs, such as heart, kidneys and corneas, should be outlawed. (2) Allowing human organs to be sold will inevitably lead to a situation in which only the rich will be able to afford transplants. This is so because (3)whenever something scarce is bought or sold as a commodity, the price always goes up. (4) The law of supply and demand. 
· The order will be 4-3-2-1 as each leads to the next (4 leads to three which leads to 2 which leads to 1)
· In some cases one proof can lead straight to the conclusion while the other needs two in order to support the conclusion (4 leads to 1, 2+3 leads to 1)
· Ex. (1)Getting poor people off the welfare rolls requires that we modify their behaviour patterns. (2)The vast majority of people on drugs are high school dropouts, single parents, or people who abuse alcohol and drugs. (3)These behaviour patterns frustrate any desire poor people may have to get a job and improve their condition in life.  (2+3 leads to 1)
· Another example is such: 2,3,4 and 5 lead to 1, which leads to 6

Chapter 3
· Vagueness - a concept is vague if we cannot say with certainty what it includes and what it excludes
· Class of things 
	- a concept that includes many things that fit into this certain class (category)
	- they have borderline traits that can make it unclear as what fits into the class or 	not (problematic borderline cases)
		- ex. When are you officially bald or not, when are you officially greedy
·  Ambiguity - when a word or phrase has more than one meaning
	- Source of a high percentage of jokes and puns
	- requires that the person understands both meanings at play
· Semantic ambiguity
	- when the word or phrase has two meanings
		- ex. Light beer
	- can produce a problem
· Grouping ambiguity
	- not clear whether a word is being used to refer to a group of people or an 	individual
· Syntactic ambiguity
	- when  claim is open to two or more interpretations because of its structure
· Ambiguous pronoun
	- when it's not clear to what or whom a pronoun is supposed to refer
· Generality
	- lack of detail or specificity
· Defining terms
· purpose of definitions
	- to tell us what a word means
		- lexical definitions - tells what the word ordinarily means
	- to make the term more precise
			- ex. 'dollars' could mean any kind of money (Canadian, U.S etc)
		- precising definitions - definition whose purpose is to reduce vagueness 			or generality or to eliminate ambiguity
		- stipulative definitions - definition of a word that is specific to a 				particular context 
	- used to persuade (persuasive or rhetorical use of definitions)
· kinds of definitions (ostensive definition)
	- definitions by example - pointing to, naming or otherwise identifying one or 	more examples of the sort of thing to which the term applies 
	- Definition by synonym - giving another word or phrase that means the same as 	the term being defined 
	- analytical definition - specification of the features a thing must possess in order 	for the term being defined to apply it
	- lexical definition - the meaning of a word that is given in the dictionary
Chapter 4
· credibility
· the claim and its source
· people were always speaking as authority but credibility is what's important
· scamming 
	- lies on the internet
	- false identity
· Is the information being given to you credible?
	- look at the content of the claim
	- question the source
· How likely is it that the claim is true
· How many assumptions do we throw away to make this claim true
· What and who is the source will help to find if the claim is true or false
· Draw on background knowledge to find the truth of the claim
	- when it's a scam, the source is unidentifiable
· Claim is always less credible
· Someone is asking you to believe something
	- what is making you not believe their claim
	- do they gain something if you believe
	- is the party an interested party
· Look for evidence that supports the claim
· Ask the right questions
· Background information - the body of justified beliefs that consists of facts we learn from our own direct observations and facts we learn from others
· How plausible is the claim
· Initial plausibility - one's rough assessment of how credible a claim seems
· We selectively concentrate
· Our attention is selectively concentrating
	- we miss things in life
· Our mood can influence our opinions and how we see the world
· Expectations change how we feel towards something 
	- it makes us either like or dislike something
· Does the information match up with our background
· credibility of sources
	- go to an expert on the topic
		- does not mean they are good at what they do
		- we look for clues to proof of knowledge (diploma etc.)
			- reputation of the institution
			- success of graduates
			- success/credibility of a professor
			- ask other experts about an expert
	- interested/disinterested parties
		- interested stand to gain from our belief in a claim
		- disinterested have no stake in our belief one way or another
		- follow the money
	- credibility of the news/media 
		- bias within the media
			- define the terms
		- media covers what they are actually arguing 
		- media has a great influence on us
		- society is quick to believe their claims
		- the less businesses there are the more likely we will be fed the same 			opinion	
		- more and more of the media is bought up and owned by large 				companies (6 major companies)
		- clear channel owns all the radio stations
			- does not make it public since they know we hate large 					corporations
	- with bias, the more central it is, the more credible it is
		- there is always a right and left side (both extremes)
			- closer to the middle proves its credibility 
· Advertising
	- its everywhere
	- to convince you that you want something
		- not necessarily need
	- know how to push our buttons
	- they want to manipulate us
		- best way is to manipulate with emotions and subconscious 
	- they create desires that aren't there 
	- ask the question: will it improve my life
		- determine between needs and wants
		- will it make you happy
	- they want us to feel things
		- put the product in a situation we'd want to be in
Chapter 5
· Rhetorical force
	- words and expressions have more than a literal or dictionary meaning
	- emotive meaning (rhetorical force)
		- power to express and elicit various psychological/emotional responses
· Rhetorical devices
	- single words/short phrases designed to give a statement positive/negative slant
	- euphemism
		- neutral/positive expression used in place of one that carries negative 			associations
		- can whitewash wrongdoings
		- try to soften the terrible thing
	- dysphemism
		- used to produce a negative effect on someone's attitude about 				something 
		- used to get someone to dislike something or someone
	- can load the definition 
		- define the term that loads the word with emotions one way or another
	- weaselers
		- inserted in a claim to help protect it from criticism by watering it 				down/weakening it (ex. Lose up to 10 pounds)
		- advertisers use it to make something seem better than it is 
	- downplayers
		- attempt to make someone or something look less important/significant
	- stereotypes
		- cultural belief about a group of people based on little evidence
		- want to be part of a stereotype
		- most commonly stereotypes are negative
	- innuendo
		- uses power of suggestion to say something bad about 					someone/something
		- relies entirely on suggestion and implication 
	- loaded questions
		- used to imply something without coming out and saying it
		- every question rests on assumptions
		- loaded question rests on one or more unwarranted assumptions
		- count as a form of innuendo if they imply something negative about 			someone
	- hyperbole
		- an exaggeration
		- often used to ridicule
	- ridicule/sarcasm
		- known also as horse laugh
		- includes ridicule and vicious humor of all kinds
	- rhetorical analogies
		- likens two or more things to make one of them appear better/worse 	
		than the other
		- can lead  us to change our opinions about something even if we're not 			given an argument
	- rhetorical definitions
		- employ rhetorically charged language to express/elicit an attitude about 			something
	- rhetorical explanations 
		- uses language of standard explanations to disguise their real purpose 			which is to express or elicit an attitude
	- proof surrogates
		- suggests there is evidence/authority for a claim without actually citing 			such evidence/authority
Chapter 6:
· Arguments are to support a claim
· Evidence is premise
· How the premise is linked to the claim
· Fallacies are the mistake in reasoning 
	- an argument that doesn't support/prove the contention it's supposed to prove
· Formal fallacy is a structural problem in the claim
	- relevance fallacies
		- dismissing the claim and giving an irrelevant argument
		- the premise has no relation to the issue
		- criticize the person making the claim instead of what makes the claim 			true or false
· Red herring 
	- relevance fallacy
· Argumentum Ad Hominem 
	- most common fallacy
	- "argument to the person"
	- when you dismiss someone's claim by dismissing the person
	- "flip-flop" is used in politics
	- constantly changing one's mind
	- poisoning the well
		- try to dismiss what someone is going to say
	- guilt by association
		- speaker tries to persuade us to dismiss a belief by saying someone does 			not like that belief
	- genetic fallacy
		- speaker argues the origin of a contention and makes it false
· Straw man
	- speaker attempts to dismiss a contention by distorting/misinterpreting it 
	- easy to knock down
· False dilemma 
	- when someone tries to establish a conclusion by offering it as the only 	alternative to something we find unacceptable
· Perfectionist fallacy
	- speaker ignores options between perfection and nothing
	- restricting options
· Line-drawing fallacy
	- speaker assumes either a crystal-clear line can be drawn between two things or 	there is no difference between them
· Misplacing burden of proof
	- when people try to support/prove their position by misplacing the burden of 		proof onto the listener 
· Appeal to ignorance
	- when someone asserts that we should believe a claim because nobody has 	proved it false
	- version of misplacing proof
· Begging the question
	- speaker guilty when trying to 'support' a contention as 'evidence' which is just 	repackaging the contention itself
· Appeal to emotion
	- speaker 'supports' a contention by playing on emotions rather than producing 	real argument
	1. Arguments of outrage
		- attempts to convince us by making us angry rather than a relevant 			argument
	2. Scare tactics
		- speaker tries to scare us into accepting an irrelevant conclusion
		- peer pressure fallacy
			- instill fear into the reader of becoming an outcast
	3. Appeal to pity
		- speaker tries to convince us of something by arousing pity rather than a 			relevant argument
	4. Other appeals to emotion
		- apple polishing = playing on our pride side
		- guilt tripping = trying to make us feel guilty
		- appeal to envy = arousing envy
		- appeal to jealousy = playing on someone's jealousy
· Irrelevant conclusion
	- anything that does not fit into a relevance fallacy
· Two wrongs make a right
	- speaker thinks the wrongfulness of a deed is erased by its being a response to 	another wrongful deed
· Wishful thinking
	- we forget that wanting something to be true is irrelevant to whether it is true
· Denial
	- we forget that wanting something to be false is irrelevant to whether it is false 
Chapter 7:
· You have to judge how bad the fallacy is 
	- can be more extreme or less extreme
· They don't have an argument and pretend they do
· Hasty generalization
	- overestimate the strength of the argument based on an inappropriate sample
	- when someone appeals to anecdotal reference 
		- representative sample of one 
· Fallacy of the lonely act
	- alternative name for hasty
· Argument by anecdote
	- a story
	- supports a general claim by offering a story
	- story is just a single incident 
	- little logical force
· Fallacy of small sample 
	- tries to derive a statement about all or most members of a population from a 	statement about a tiny sample of the population
· Generalizing from exceptional cases
	- arriving at a general statement or rule by citing an atypical supporting case 
· Fallacy of biased sample
	- incautiously bases a generalization about a large population on an atypical 	sample
· Self-selection fallacy
	- generalization incautiously from a self-selected sample
· Accident 
	- speaker assumes that a general statement automatically applies to a specific 	case that is exceptional 
· Weak analogy
	- weak argument based on debatable or unimportant similarities between two or 	more things
· Fallacious appeal to authority
	- depends on the nature of the authority (whether it can help or not)
	- a version of the credibility
		- how credible is the speaker on any point
	- supporting a contention by using the opinion of a non-authoritative source as 	evidence
· Fallacious appeal to popularity
	- a kind if proof surrogate
			- everyone says its true so it must be true
	- treating an issue that can't be settled by public opinion but tries to make it so 
· Fallacious appeal to common practice
	- variant of  the appeal to popularity
	- try to justify a practice on grounds that its traditional
· Bandwagon fallacy
	- plays on the human tendency to want to be part of something or group
	- uses 'everyone thinks' as a psychological ploy 
· Post hoc, ergo propter hoc
	- after this, therefore because of it
	- assumes that the fact that one event came after another establishes that it was 	caused by the other
· Overlooking the possibility of coincidence 
	- overlooked the possibility that the sequential events were coincidental 
	- special case of post hoc
· Overlooking a possible common cause
	- instance of post hoc
	- overlooking the possibility that certain things may be the effect of another 	cause
·  Overlooking the possibility of random variation
	- another instance of post hoc
	- ignore the fact that values of variables fluctuate randomly 
· Overlooking the possibility of regression
	- occurs when we overlook this fact
		- if the average value of a variable is atypical on one measurement, it is 			likely to be less atypical on a  subsequent measurement 
· Cum hoc, ergo propter hoc
	- with this, therefore because of it
	- assumes that the fact that two events happen at about the same time 	establishes that one caused the other
· Overlooking the possibility of coincidence 
	- special case of cum hoc
	- overlooking that the correlation of two things are coincidental
· Overlooking a possible common cause
	- special case of cum hoc
	- ignores the possibility that the events in question are both the effects of a 	common cause 
· Overlooking the possibility of reversed causation
	- assuming  that certain accounts are in a certain order but perhaps should be 	the other way around
· Argument by anecdote
	- occurs when trying to support claim by offering a story
· Slippery slope
	- argument that rests on an unsupported warning that is controversial and 	tendentious to the effect that something will progress by degrees to an 	undesirable outcome
· Untestable explanation
	- offering an explanation that could not be tested even in principle
Chapter 8:
· Deductive fallacies
	- strictly logical
· Modes ponens 
· Also known as Affirming the consequent -conditional claim as one premise, claim that affirms the consequent of the conditional as a second premise, and a claim that affirms the antecedent of the conditional as a conclusion
· A>B this is an if than sentence
	- > represents if, than
	- c. represents therefore
	- this is a invalid argument 
· "if" is the antecedent of the claim
· "than" is the consequent
· If than is only one premise in a modes ponens argument
· Modes ponens = P>Q for the first premise
	- if P than Q then P/c. Q 
· Denying the antecedent - when one premise denies the antecedent of another
· Structure is:
	1. N>W
	2. N
	----------
	3. c. W
~ means not
	- P>Q 
	- ~P
	- c. ~Q
· The undistributed middle
	- when assuming that two things related to a third thing are otherwise related to 	each other
		- ex. All dogs are mammals. All cats are mammals. Therefore, all cats are 			dogs	
	- they may both be under the same category, but not necessarily related
	- there is no real common ground for them to relate
· Equivocation
	- related to semantic ambiguity
	- when a sentence contains a word/phrase that is open to more than one 	interpretation
· Amphiboly
	- makes use of systematic ambiguity
	- does not make it clear what the sentence means
	- missing punctuation 
	- unclear as to what the speaker is referring to 
· Composition
	- a feature of the parts of something is erroneously attributed to the whole
		- ex. Building is built with rectangular bricks, therefore building is 				rectangular
	- related to grouping ambiguity
		- public thinks highly of individual members of Congress. Therefore public 		thinks highly of Congress as a whole
· Division
	- same as composition but going the other direction
· Contradictories
	- never have the same truth value 
	- a pair of claims that are exact opposites of each other 
· Contraries
	- two claims that cannot be both true but both false
· Gambler's fallacy 
	- common and seductive mistake 
	- don't realize independent events really are independent 
· Prior probability
	- its probability of everything else being equal 
· Overlooking prior probabilities
	- fails to take these underlying probabilities into account 
· Overlooking false positives
	- probabilities of something's happening are calculated
Chapter 9:
· Categorical logic
	- logic based on the relations of inclusion and exclusion among classes
· Categorical claims
	- terms are labels for categories or classes
	- a group or class or a population (anything that can serve as a category/purpose)
	-A: All ___are____. (wolves/mammals)
	-E: No ___are____. (muslims/Christians)
	-I: Some ___are____. Christians/arabs)
	-O: Some ___are not____. (mammals/sea-creatures)
	- phrases that go in the blanks are terms
		- first blank is the subject term (S)
		- second blank is the predicate term (P)
	- the subject term is always a group of something. That is, it is always a noun
· Venn diagrams
	- a graphic means of representing a categorical claim by assigning classes to 	overlapping circles 
	- affirmative claims
		- A-claims and I-claims 
		- they include one class or part of one class within another 
	- negative claims
		- E-claims and O-claims
		- they exclude one class or part of one class from another 
	- when S is P (A claim)
		- S is shaded
	- when S is not P (E claim)
		- middle is shaded
	- some S are P (I claim)
		- draw an x in the middle 
	- some S are not P (O claim)
		- draw an x in S 
· Equivalent claims
	- if and only if they would be true in all and exactly the same circumstances 
		- under no circumstances could one of them be true and the other false
·  Square of opposition
	- a tale of logical relationships between two categorical claims that correspond 	to each other
	- A and E claims across the top of the square from each other A----------E
		- contrary claims
		- they can both be false but cannot both be true
		- A has x in the middle
		- E has x in the S side
	- I and O claims across the bottom of the square from each other I--------O
		- subcontrary claim
		- they can both be true but cannot both be false
		- I has x in the middle
		- O has x in the S side
	- A and O claims and I and E claims are opposite diagonal corners from each 	other
		- contradictory claims 
		- never have the same truth values
	- A and I claims and E and O claims are subalternates

·  (
P
) (
S
) (
3
) (
2
) (
1
) (
Middle term
)Ex.	1. All soldiers are patriots
 (
6
) (
4
) (
5
)	2. No traitors are patriots
 (
7
)	3. Therefore no traitors are patriots
		- traitor is minor, patriots is major	
 (
M
)			- P= major, S= minor, M= middle term
	- there must be three circles
· 1. No P are M
· 2. All S are M
· C. No S are P
· VALID
* when the proper spots are shaded, its valid (ex. If no S are P and the spots where S could have P are shaded, its valid)
· 1. All P are M
· 2. No M are S
· C. no S are P
*when it says some, you don't shade anything
Chapter 10:
· More deductive logic
· Can judge whether or not it is valid 
· Truth-functional logic 
	- claims whose truth values depend on the truth values of their simplest 	component parts 
	- terms: not, an, or, if…then etc.
· Negation (~)
	- counterparts: "not" or "it is not the case that"
* it is not the case = ~ R
· Conjunction (&)
	- counterparts: "and", "but", "while"
* C and half full = C - H (or) C & H
· Disjunction
	- "or", "unless"
* either/or = V (wedge)
· Conditional (->/>)
	- counterparts: "if…then"
* if…then = -> / >
· Truth tables
P		P	Q		P	~P  ->(ex. Rolex does not make computers)
T		T	T		T	F
F		T	F		F	T
		F	T
		F	F

P	Q	P&Q		(* a conjunction is true only if both the simpler claims that 
T	T	   T	make it up (its conjuncts) are true)
T	F	   F
F	T	   F
F	F	   F

P	Q	PvQ		~(PvQ)		~S v (PvQ)	(* a disjunction is false only if 
T	T	  T		(on v off) &	~ (on & off)	both its disjuncts are false)
T	F	  T		(PvQ) &	~ (P&Q)
F	T	  T
F	F	  F

P	Q	P->Q		~ (P->Q)	(* a conditional claim is false only if the 
T	T	   T		A&B v C	antecedent(P) is true and the consequent 
T	F	   F		1. (A&B) v C	(Q) is false)
F	T	   T		2. A & (BvC)
F	F	   T

Ex. P= Paula goes to work, Q= Quincy works a double shift	~P->Q
P	Q	~P	~P->Q		~~P=P
T	T	<-F	     T
T	F	   F	     T
F	T	   T	     T
F	F	   F	     F

· "if" and "only if"
	- symbolize the claim as such P->M
	- "if" used alone introduces the antecedent of a conditional
	- "only if" introduces the consequent of a conditional
·  In the case where a sentence has "if" AND "only if"
	- (P->Q)&(Q->P)
	- depending on the order of the sentence will determine the final conclusion
· Necessary and sufficient conditions
	- necessary condition becomes the consequent of a conditional 
· 	- sufficient conditions are expressed as antecedents of conditional claims 
· "if" introduces a sufficient condition
· "only if" introduces a necessary condition
	- ex. "X is a necessary condition for Y" would be Y->X
· Unless = or (v)
	- RvB = ~R->B
· Either
	- depending on where the either is placed changes the sentence
	- ex. Either P and Q or R - (P&Q)vR
	- ex. P and either Q or R - P&(QvR)
· 1. ~  2. V  3. &  4. ->
· Group 1
· Modus Ponens = [MP]
· Always have a key
	1. P->Q
	2. P 	
	C. Q
1. (PvQ) ->R
2. (PvQ)	
C. R------------> [MP]
· Modus Tollens [MT]
	1. P->Q
	2. ~Q	
	C. ~P
	VALID
· Ex.
1. (P&Q) -> R
2. S
3. S -> ~R
C. ~(P&Q)
· Is this valid?
	- 4. ~R		lines 2,3 M.P.
			S -> ~R
			S	
			C. ~R
	- 5. ~(P&Q) 	lines 1,4 M.T.
			1. (P&Q) -> R
			2. ~R	(line 4)	
			C. ~ (P&Q)
· VALID
· Disjunctive argument = [DA]
	1. PvQ		1. PvQ
	2. ~P		2. ~Q	
	c. Q		c. P
· Chain Argument = [CA]
	- hypothetical syllogism	
	1. P -> Q
	2. Q -> R
	c. P -> R
· Simplification = [SIM]
	1. P&Q		1. P&Q
	2. P		2. Q
· Conjunction = [CONJ]
	1. P
	2. Q	
	c. P&Q
· Addition = [ADD]
	1. P		1. Q	
	2. PvQ		2. PvQ
· Constructive dilemma = [CD]
	1. (P->Q) & (R->S)
	2. PvR	
	c. QvS
· DENYING THE ANTECEDENT
	1. P->Q
	2. ~P	
	c. ~Q		INVALID
· Destructive dilemma = [DD]
	1. (P->Q) & (R->S)
	2. ~Q v ~S		
	c. ~P v ~R

· Group 2
	1. LvB		L=Witness lied		1. ~TvB		T= witness told truth
	2. ~L		B= Bob is guilty	2. T		B = Bob is guilty
	c. B					c. B
· Double Negation = [DN]
	P= ~~P		1. ~TvB
			2. ~~T	
			c. B
	PvQ <-> QvP = [COM]
	~~P                 = [DN]
· Commutation = [COM]
1. (B-> ~H) & (C-> ~J)
2. ~~H v ~~J			
c. ~B v ~C
· Implication = [IMPL]
(P->Q) <-> (~PvQ)
(PvQ) -> R <-> ~(PvQ) v R
(P->Q) -> ~(PvQ)R
· Contraposition = [CONTR]
(P->Q) <-> (~Q-> ~P)
· DEMORGAN"S LAWS = [DEM]
1. ~(P&Q) <-> (~P v ~Q)	1. S-> ~(T&U) 
2. ~(PvQ) <-> (~P & ~Q)	2. S-> (~T v ~U) 
	1. ~A
	2. ~B		1,2 CONJ
	3. ~A & ~B	3 DEM
EXAMPLES
· 1. (P->Q) &R
2. P-> (Q&R)
3. (P->Q) &R
4. P-> (Q&R)

· 1. R-> P
2. Q-> R	/therefore Q->P
3. Q->P 	= 1,2 CA

· 1. P->S
2. PvQ
3. Q->R	/therefore SvR
4. (P->S) & (Q->R) 	1,3 ADD
5. SvR			2,4 CD

· 1. R&S
2. S->P		/therefore P
3. S		1. SIMP

· All patterns can be put into truth tables
· EXAMPLES: prove the validity of the arguments

· 1. P->Q				1. ~P->S
2. ~P->S			2. ~P	
3. ~Q		/c. S		c. S
4. ~P		1,3 MT
      S		2,4 MP
· How can we get S to be on its own
· We know that the conclusion ends with one letter
	- therefore we can discount any deductions that end with 2 letters
	- either: modus ponens, modus tollens, disjunctive, simplification
	- Modus tollens and modus ponens -  VALID

· 1. (PvQ) ->R
2. Q		/c. R
3. PvQ		2 ADD
4. R		1,3 MP	
VALID
· Since the conclusion is R, we must identify it and separate it 


· 1. F>G	<- M.T				1. F->G
2. FvH	(D.A.)				2. G->I
3. ~G					c. F->I		CA
4. H>(G>I)		/F>I
5 ~F			1,3 MT (~F from 1 and 3 using MT)
6. H			2,5 DA (next you obtain H by DA)
7. G>I			4,6 MP (next G>I by MP)
8. F>I			1,7 CA ( finally F>I by CA)
· VALID
Chapter 11:
· Inductive reasoning
· Never guarantees the conclusion
· Argument from analogy
	- argument that something attributes because a similar thing has that attribute
	- ex. Entity A has attributes B,C,D,…Z, entity B has attributes B,C,D
		- because they both share B,C,D, they should then also share Z
· The attribute of interest
	- the specific thing being looked at
	- ex. Bill likes hunting. Therefore his brother Sam likes hunting
		- likes hunting is the attribute of interest
· Analogue
	- things that have similar attributes
		- Sam and Bill are the analogues
· We have to be sure to avoid: atypical samples, diversified samples, small samples
· Generalization from a sample
	- when reason that all, most, or some percentage of the members of a 	population have an attribute because all, most or some percentage of a sample 	of the population have an attribute
· The more analogs the better
· Try to make the generalization as diversified as possible
· How do you know you have the right diversity
· 	- your sample has to reflect the diversity
· If the sample is too biased it has a weak generalization
· The less diversified the sample, the weaker the generalization
· Generalizations based on too small samples don't accurately mirror the overall population are weak 
