MAT 221
Lecture Notes: Logic, Part 2



Validity of Arguments

A logic argument consists of a set of premises and a conclusion. Usually the premises are given above a horizontal line and the conclusion underneath. The conclusion always starts with the word (or a symbol for) “Therefore”. Sometimes this form is not used. Then it is still possible to distinguish the conclusion from the premises since it is the last declarative sentence and the only sentence that starts with the word “Therefore”.

In the following examples, identify the premises and the conclusion:

Example: 



If Jason is a singer, then he is well known.






Jason is a singer.










Therefore, Jason is well known.
It is important to keep the following in mind when working with arguments: All given premises are assumed to be true (i.e. the premises are known undisputed facts).


An argument is valid when its conclusion is true whenever all the premises are true. This comes from the fact that the conclusion necessarily has to follow from the given set of true premises.

An argument is invalid when its conclusion is false in at least one case where all the premises are true. This means that the conclusion does not necessarily follow from a true set of premises.

Note: If the conclusion is uncertain or not true, the argument is invalid.

Note: A statement is “true” or “false”, but an argument can only be “valid” or “invalid”.

The symbol to represent the word “therefore” is “
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”

******************************************************************************

For the following examples, give the argument in symbolic form. Then take an educated guess whether this argument is valid or invalid:

Example A:   
If today is Friday then I will go to school. I do not go to school. Therefore today is Friday.


Legend: 
      p:
Today is Friday.



      q:
I will go to school.

Argument in symbolic form:

Take an educated guess. Is this argument valid or invalid?


This argument is _____________________

Example B: 
This natural number is even or it is divisible by 5.



This natural number is not even.

____​​



Therefore, this natural number is divisible by 5.



Legend: 
      e:
This natural number is even.



      d:
This natural number is divisible by 5.


Argument in symbolic form:


Take an educated guess. Is this argument valid or invalid?


This argument is _____________________

******************************************************************************

You can learn to solve these problems with so called “truth tables”. But in our day-to-day reasoning, we do not make truth tables or check our arguments in any formal fashion. Instead, we (perhaps unconsciously) learn a few valid argument forms, which we use as we need them. The most commonly used of these valid argument forms are as follows: 


Modus Ponens (Latin for: “a manner of affirming” the parts of a conditional.)
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Modus Tollens (Latin for: “a manner of denying” the parts of a conditional.)
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Hypothetical Syllogism 
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Disjunctive Syllogism
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alternatively 
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Example C: 
The puppy is cute or I will buy a different pet.


I bought a different pet.






Therefore, the puppy was not cute.


Legend: 
   


Argument in symbolic form:

This argument is __________________ because ___________________________________
___________________________________
Example D:
If today is Tuesday, then the furniture will be delivered.



The furniture will not be delivered.
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Today is not Tuesday.


Legend: 
  


Argument in symbolic form:

This argument is _________________ because _______________________________________
    _______________________________________

Example E:
If I do my homework, then I will get better in biology.



I did get better in biology.
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I did my homework.


Legend: 
  


Argument in symbolic form:

This argument is _________________ because _______________________________________
    _______________________________________
Example F:
If the show is tonight, then it will be sold out.



The show is not tonight.






Therefore, the show will not be sold out.


Legend: 
  


Argument in symbolic form:

This argument is _________________ because _______________________________________
     _______________________________________
Example G: 
All dictionaries are useful books. 

All useful books are valuable. 

Therefore, all dictionaries are valuable.


Note: All p are q 
means
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Rephrase the argument in if-then statements. (Use English sentences.):

Legend: 
p: 
It is a dictionary.


q:
It is a useful book.


r:
It is valuable.
Argument in symbolic form: 

This argument is ________________ because _____________________________________






         _____________________________________








– page 3 of 4 –

_1093613715.unknown

_1093613829.unknown

_1093613998.unknown

_1093614021.unknown

_1201607737.unknown

_1201607746.unknown

_1093614013.unknown

_1093613835.unknown

_1093613753.unknown

_1093613822.unknown

_1093613742.unknown

_1093608117.unknown

_1093608135.unknown

_1093607157.unknown

_1093608057.unknown

_1093603727.unknown

