Philosophy 101

Prof. Duncan


Some Basic Concepts of Logic

An argument is a set of claims (the premises) that taken together are alleged to provide sufficient reason to believe a further claim (the conclusion).

Example:

1. All whales are mammals.

2. All mammals breathe air.



3. Therefore, all whales breathe air.

This is an example of a “deductive argument.”  A deductive argument is an argument that is put forward as “deductively sound.”  To understand this concept, we must first grasp some prior concepts, those of “deductive validity” and “logical possibility.”

An argument is deductively valid if and only of it is logically impossible for the conclusion to be false while the premises are true.

But what does it mean to say something is “logically impossible”?  Roughly speaking, a thing or situation is logically impossible if and only if you cannot even conceive of it existing.  So for instance “This square has five sides” describes a logically impossible situation, as does “I ran to the store without moving any of my limbs.”  

Look again at the example above.  Try to imagine a world in which all whales are mammals, all mammals breathe air, and yet some whales do not breathe air.  You can’t do it.  That is a logically impossible world.  Thus it is logically impossible for the conclusion to be false while the premises are true.  In other words, it is a deductive valid argument.

Important:  An argument can be deductively valid even though its premises are false.  All deductively validity means is that assuming for the sake of argument that the premises are true, the conclusion would have to be true too.  Consider the following:

1. All earthworms can yodel.

2. All things that can yodel can fly.

3. Therefore, all earthworms can fly.

Imagine, for the sake of argument, that premises 1 and 2 were true.  Now try to imagine that the conclusion is false.  That is, try to imagine that all earthworms can yodel, all things that can yodel can fly, but not all earthworms can fly.  You cannot do it.  That is because it is logically impossible for the conclusion to be false while the premises are true.  So the argument is deductively valid.

You would be crazy really to believe the conclusion of this argument, though, since the premises in the real world are clearly false.  In other words, even though this argument is deductively valid, it is not a good argument.  In order to be good, an argument must be more than merely deductively valid.  It must also be deductively sound.

An argument is deductively sound if and only if both of the following are true:  (a) the argument is deductively valid; and (b) all of the argument’s premises are true.  (Hence an argument that is not deductively valid is automatically unsound.  Also, an argument with one or more false premises is automatically unsound.)

AN EXERCISE ON LOGICAL POSSIBILITY

Which of the following is a logically possible situation? (Let’s agree that you must use the ordinary meaning of all of the words involved--no changing of definitions!)

Write "Y" if you think the situation described is logically possible, "N" if you think it is NOT logically possible.

1. Yesterday I managed to draw a four-sided triangle. 

2. Susan enters her home, levitates off the ground, floats through the air, and gently comes to a rest on her bed. 

3. Last week I kicked a soccer ball all the way to the moon.

4. The number three is even.  

5. The sun is both a perfect sphere and a perfect cube.  

6. Gorillas speak English.  

7. The New York Jets will win the next Superbowl.  

8. The New York Jets will not win the next Superbowl.  

9. Susan’s baby brother is a girl. 

10. My shirt is red, but it’s not colored.  

11. Last week in Yankee stadium, one and the same baseball was simultaneously in the catcher’s glove at homeplate and the third baseman’s glove at third base.  

12. I can jump up and down and stay motionless at the same time.  

13. My (biological) mother was born before my both of (biological) grandmothers.

14. My hat is solid blue and solid orange, all over.

15. On my trip to New York City, I accidentally tipped over the (real) Statue of Liberty.  But I pushed it back up again.

16. I also visited the Empire State Building.  There I took the elevator to the floor above the top floor.

17. Yesterday I traveled faster than the speed of light.

18. At my son’s daycare center, there is an infant who is 20 years old!

Logic Practice

For each of the arguments below, (1) say whether it is deductively valid or invalid, and (2) say whether it is deductively sound or unsound (note:  there may not always be enough information to determine this).

1.
1.  Vladimir Putin is a fluent Russian-speaker.  


 

2.  All fluent Russian-speakers are human.




3.  Therefore, Vladimir Putin is a human.

2.
1.  Vladimir Putin is a human.







2.  All humans are fluent Russian-speakers.




3.  Therefore, Vladimir Putin is a fluent Russian-speaker.

3.
1.  Vladimir Putin is a human.







2.  All fluent Russian-speakers are human.




3.  Therefore, Vladimir Putin is a fluent Russian-speaker.
4.
1.  No star exists within a thousand miles of Earth.

2.  The sun is a start.

3.  Therefore, the sun is farther than one thousand miles from Earth.

5.
1.  Penguins are birds.








2.  No birds can fly.









3.  Therefore, penguins can’t fly.

6.
1.  Penguins are birds








2.  All birds can fly.









3.  Therefore, penguins can fly.

7.
1.  President Bush is wearing just one dress shirt today, and it is solid white.

2.  No one who is wearing a single solid white dress shirt is wearing a light 


blue dress shirt.









3.  Therefore President Bush is not wearing a light blue dress shirt today.

8.
1.  If Prof. Duncan is on the Eiffel Tower, then Prof. Duncan is in France.


2.  Prof. Duncan is on the Eiffel Tower.







3.  Therefore, Prof. Duncan is in France.

9.
1.  If Prof. Duncan is on the Eiffel Tower, then Prof. Duncan is in France.


2.  Prof. Duncan is in France.






3.  Therefore, Prof. Duncan is on the Eiffel Tower.

Further Points About Deductive Arguments

Argument Chains

Suppose we encountered the following passage of text:

“Computers never create anything on their own, because they merely follow their programs, and following a program is not a creative activity.  If a thing cannot create anything on its own, then that thing does not possess intelligence.  So you see, computers do not possess intelligence.”

This passage contains an argument.  What would it look like in premise-conclusion form?

1. Computers merely follow their programs.

2. Following a program is not a creative activity.

3. Thus, computers never create anything on their own. [1+2]

4. If a thing cannot create anything on its own, then that thing does not possess intelligence.

5. Therefore, computers doe not possess intelligence. [3+4]

This argument is actually two arguments put together.  First, there is an argument from 1 and 2 to 3.  Next, there is an from 3 and 4 to 5.  (This structure is what the numbers in brackets indicate.)

Strictly speaking, only claims 1, 2, and 4 are premises, since only these constitute “input” into the argument.  Claim 3 is not input, since it is deduced from premises 1 and 2.  Claim 3 is known as a “sub-conclusion.”  This is to be contrasted with claim 5, which we can refer to as the “main conclusion.”

Implicit Premises

Sometimes in written and spoken passages particular premises are taken to be so obvious that they are left unstated.  

For instance, in Shakespeare’s Julius Caesar, while Marc Antony is delivering his famous speech about Caesar’s ambition, one of the listening citizens remarks about Caesar:

He would not take the crown;

Therefore ‘tis certain he was not ambitious.

This is an argument with a missing premise.   Fully stated, it is:

1. Caesar would not take the crown.

2. One who would not take the crown must not have been ambitious.

3. Therefore, Caesar was not ambitious.

Premise 2, which was assumed by the speaker to “go without saying,” is known as an “implicit premise.”

Non-Deductive Arguments
A “non-deductive arguments” is an argument that does not purport to be deductively valid.  That is, it does NOT claim that the truth of its premises guarantees that its conclusion is true as well.  Instead, a non-deductive argument only promises the following:  "So long as my premises are true, then it is very probable that my conclusion is true as well."

There are a number of types of non-deductive arguments.  Two types in particular are especially common:  inductive arguments and inferences to the best explanation.

Inductive Arguments

An “inductive argument" is  one that draws a conclusion about an unknown case on the basis of a number of similar, observed cases.

Examples:

1. All observed cases of AIDS have been caused by the HIV virus.

2. Therefore, all cases of AIDS are caused by the HIV virus.

1.  The guest speaker is a professional basketball player.

2.  Almost all professional basketball players are over 6 feet tall.

3.  Therefore, the guest speaker is over 6 feet tall.

Even if you know for certain that premises 1 and 2 of the second example are true, you should not claim to know for certain that the conclusion is true. You might subsequently come to learn, for instance, that the title of the guest speaker’s talk is “Short People Can Make It in the NBA:  My Personal Story”! 





Inference to the Best Explanation

In general, an “inference” is the act of drawing a conclusion on the basis of premises.  As its name suggests, an “inference to the best explanation” is an argument whose conclusion is endorsed because it is the best explanation of some given phenomena.

Example:
1. The dining room window is shattered.

2. There is a baseball lying in the middle of the glass on the dining room floor.

3. There is a baseball bat lying on the ground in the yard outside the dining room.

4. A short while ago, Little Billy was playing by himself in the front yard.

5. Little Billy is now hiding under his bedcovers in his room.

6. The best available explanation of facts 1 – 5 is that Little Billy hit a baseball through the dining room window.



7. Therefore, Little Billy hit a baseball through the dining room window.

More Logic Practice

Part A:  Are the following arguments are deductively valid? deductively sound?

1. Pluto is a planet.

2. All planets are more than two feet in diameter.



3. Therefore, Pluto is more than two feet in diameter.

1. Danny DeVito is an actor.

2. Some actors are short.



3. Therefore, Danny DeVito is short.

1. If you study other cultures, then you realize what a variety of human customs there is.

2. If you realize what a variety of human customs there is, then you are more likely to be tolerant of other cultures.










3. Therefore, if you study other cultures, you are more likely to be tolerant of other cultures.

1. All Canadians are kind people.

2. Celine Dion is a Canadian.



3. Therefore, Celine Dion is a kind person.

1. You can run for U.S. President only if you are 35 or older.

2. Jennifer Love Hewitt is not yet 35.






3. Therefore, Jennifer Love Hewitt cannot yet run for U.S. President.

Part B:  Put the following arguments in premise-conclusion form.  You may have to rearrange the order of the sentences and/or supply missing premises.

"The universe must have had a definite beginning.  This is so because hydrogen is steadily converted into helium throughout the universe.  Thus if the universe were infinitely old, there would be no hydrogen left in it.  But in fact the universe consists almost entirely of hydrogen."

"One's college years are meant to be a time for intellectual growth and maturation.  But career training courses usually emphasize unquestioning assimilation of the right answers.  That is why a university education should not emphasize career-training courses at the expense of the liberal arts."

"Only union members are eligible for this pension plan; therefore, some textile workers are not eligible for the plan."

"Darwin's theory of evolution denies that we are all descended from Adam and Eve, but anything that denies this is inconsistent with the Book of Genesis.  Hence Darwin's theory of evolution is false."
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