Symbolic Logic
Final Exam
Martin, 08:1


NAME:______________________________       Signature:___________________________

Constants:  a, b, c, 0, 1, 2, 3, etc. 

One-place Predicates:

T( ) 

_is a tet

C( ) 

_is a cube

D( ) 

_is a dodec

S( )

_is small

N( )

_is a natural number

Two-Place Predicates 

L( , )

_is larger than_

=

_is identical to_

>

_is greater than_

<

_is less than_

You may use infix notation for =, >, and <, e.g. x=y and x>y).  In constructing a Tarski world, make a small block about ¼ inch wide, a medium block ½ inch wide, and a large block 1 inch wide. (Note: the “natural numbers” are 0,1,2,3,....)

Translation

Give translations into FOL of the following:

1.
4 exists.


_______________________________________________________

2.
All natural numbers greater than 6 are greater than 4.


_______________________________________________________

3.
There is a natural number greater than some natural number less than 3. 


_______________________________________________________

4
There is at least one naturall number.


_______________________________________________________

5.
The natural number between 2 and 4 is 3.  
_______________________________________________________

6.
There are exactly two natural numbers less than 2. 
_______________________________________________________

7.
Give two translations, exhibiting the two readings of some in Every natural 
numbers is greater than or equal to some natural number.


a. _______________________________________________________


b. _______________________________________________________

The Definition of Validity  

Consider the following argument:  

(x(T(x)(S(x))

Therefore, (xT(x)

Construct three worlds:

1. a world in which the premise is true and the conclusion is true,

2. a world in which the premise is false and the conclusion is true,

3. a world in which the premise is false and the conclusion is false.
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Is the argument valid or invalid?  Explain why:

Consider the following argument:  

(xT(x)

Therefore, (x(T(x)(S(x))

Construct a world: in which the premise and the conclusion are true. Is the argument valid or invalid?  
Explain why:
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The Meaning of the Quantifiers

Construct a world in which Some T is S is false but (x(T(x)(S(x)) is true:
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Construct a world in which Every T is S is true but (x(T(x)(S(x)) is false:
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Consistency

Consider each of the following pairs of sentences.  If the pair is consistent, construct a Tarski world in which they are both true.  If they are inconsistent, construct a Fitch proof that proves they are inconsistent.

((xT(x), ((x(T(x)









[image: image7.png]





(x((T(x)(S(x)), (x(T(x)((S(x))
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Validity

Consider each of the following arguments.  If it is valid, construct a Fitch proof from the premises to the conclusion.  If it is invalid, construct a Tarski world that shows it is invalid.

((xT(x)

Therefore, (x(T(x)
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((xT(x)

Therefore, ((xT(x)
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(x(T(x)(S(x))

Therefore, (x(T(x)(S(x))
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(x(T(x)(S(x))

Therefore, (x(T(x)(G(x))
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(x(S(x)((yL(y,x))

(x(S(x)(T(x))
Therefore, (x(T(x)((yL(y,x))
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((x(S(x)((yL(y,x))

(x(T(x)(S(x))
Therefore, (x(T(x)((yL(y,x))
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Extra Credit

For those who finish early: give a Fitch proof for the following argument :

(z(L(z,a)(T(z))

(x((yL(y,x)((T(x))
Therefore, (z((T(b)((x(L(x,z))
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