· [bookmark: _GoBack]Deductive Argument

· An argument intended to provide logically conclusive support for its conclusion.


The defining characteristic of a deductive argument is that it is valid or invalid. 
If we describe a deductive argument as valid, we mean that if its premises were true, then they would guarantee the truth of the conclusion.
As noted: The only combination of premises and a conclusion that a valid argument cannot have is true premises and a false conclusion.
If an argument has true premises and a false conclusion, then it is invalid.

Also, we have noted that it is the structure or form of some arguments that make them deductive. 
When arguments have a specific structure or form, then they are valid, as the premises guarantee the conclusion.



Today: We want to look at 8 valid argument forms and 2 invalid argument forms.
The ultimate goal is to learn how to construct proofs to show how an argument is valid in its entirety. 


Sentential Form
Conjunction (‘and’) = ●
· Example:
	Alice rode her bike, and John walked.

p ● q


· Disjunction (‘or’) = v
· Example: 
· Either Alice rode her bike, or John walked.

p v q


· Negation (‘not’) = ~
· Example: 
			Alice did not ride her bike.
It is not the case that Alice rode her bike.
~p

· Conditional (‘if-then’) = →
· Example:
If Alice rode her bike, then John walked. 

p → q


EIGHT VALID ARGUMENT FORMS

1. Modus Ponens (MP)
If Spot barks, a burglar is in the house. 
Spot is barking. 
Therefore, a burglar is in the house. 

· If p, then q.
· p.
· Therefore, q.

P→ Q
P
-------
Q

Variations of MP:

~P →  ~Q		
~P
-------
~Q


~P → Q			P → ~Q		P
~P				P			P → Q
---------			---------		--------
Q				~ Q			Q

2. Modus Tollens (MT)

· If p, then q.
· Not q.
· Therefore not p.

· Example:

· If you work in a bar, you’re over 19.
· You’re not over 19.
· So, you must not work in a bar.

p → q
 ~q
-------
~p

Or a variation of MT:
~p → ~q
q
---------
p

3. Hypothetical Syllogism (HS)

· If p, then q.
· If q, then r.
· Therefore, if p, then r.

p → q
q → r
--------
p → r

· Example:
· If Guy steals the money, he will go to jail.
· If Guy goes to jail, his family will suffer.
· Therefore, if Guy steals the money, his family will suffer.





4. Disjunctive Syllogism (DS)

Either Ralph walked the dog or he stayed home.
Ralph did not walk the dog.
Therefore, he stayed home.

p v q
~p
---------
q


Either Ralph walked the dog or he stayed home.
He did not stay home.
Therefore, Ralph walked the dog.

p v q
~q
---------
P




5. Constructive Dilemma (CD)

p v q
p  r
q  s
--------
r v s

Either it is forecasted to rain tomorrow, or it is forecasted to rain today.
If it is forecasted to rain tomorrow, we will play the baseball game today.
If it is forecasted to rain today, we will play the baseball game tomorrow.
Therefore, either we will play the baseball game today or we will play it tomorrow.






6. Conjunction (Conj)

p
q
		----		
		p ● q


The class is large.
The students are noisy.
Thus, the class is large, and the students are noisy.

q
p
-------
q ● p





7. Simplification (Simp)


p ● q
----------
p

I am an optimist, and I am a fair individual.
Therefore, I am an optimist.


p ● q
		--------
q

I am an optimist, and I am a fair individual.
Therefore, I am a fair individual.




8. Addition (Add)

p 
------- 
p v q


It is raining.
Therefore, it is raining or it is sunny.











TWO INVALID ARGUMENT FORMS

1. Denying the Antecedent

If my car is out of gas, it will stop running.
My car is not of gas.
Therefore, my car will not stop running.

p → q
~ p
		----------
~ q


2. Affirming the Consequent
If my car is out of gas, it will stop running.
My car stopped running.
Therefore, my car is out of gas.

p → q
q
--------
P

***** 
Use the valid argument forms to show where inferences take place within an argument in standard form.
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Question One.

1. ~H → (B v L)
 2. ~H
3. B v L
4. ~L
5. B




1. ~H → (B v L)
2. ~H
3. B v L		1, 2 MP
4. ~L
5. B			3, 4 DS

Question Two.

1. P → ~E
2. ~E → ~D
3. P → ~D
4. D
5. ~P
6. ~P → ~C
7. ~C
8. C v G
9. G



1. P → ~E
2. ~E → ~D
3. P → ~D		1, 2HS
4. D
5. ~P			3, 4 MT
6. ~P → ~C
7. ~C			5, 6 MP
8. C v G
9. G				7, 8 DS


Look at the argument below. Perhaps, we detect or sense that something is missing in the argument. Specifically, a claim or statement that is implicit or implied.

Either Jim is angry, or Frank is happy.
If Jim is angry, then he is moody. 
Frank is not happy.
-------------------------------------
Jim is moody.

We can use the following sentential variables -- J, F, and M. -- for the above argument: 
J =   Jim is angry
F = Frank is happy
M = He [Jim] is moody

In its sentential form the argument now looks like this:

J v F
J → M
~ F
---------
M

But recall, we have said that it has an implicit line.

1. J v F
2. J → M
3. ~ F


M

From the four lines of the argument that are presented, we do not see any of our eight valid argument forms. Accordingly, we will have to bring out what is implicit. As we know, for this specific argument, we will have to add one line. 

1. J V F
2. J → M
3. ~ F
4.  J		1, 3 DS
5. M	2, 4 MP




Next: Do we see any of our eight valid argument forms in the argument below? 

S v P
S → H
~H
---------
P



1. S v P
2. S → H
3. ~H

    P






1. S v P
2. S → H					
3. ~H
4. ~S		2, 3 MT
5.  P		1, 4 DS




E. Page 62, #1

1. E → (A → B)
2. A ● E

  B			








1. E → (A → B)
2. A ● E
3. A 		2 Simp
4. E			2 Simp
5. A → B	1, 4 MP
6. B			3, 5 MP

*






