2001 Test #3 Answers

Symbolizations

	1.
Scd ( Fc & Gc
	5.
(x(Gx ( Vx ( Fx & Mx)

	2.
(x(Gx & Sxd ( Bdx)
	
(x(Gx ( Fx & Mx) & (x(Vx ( Fx & Mx)

	3.
(x((Vx & Fx) & Bxc)
	6.
(x(Gx ( ~Sxd) ( ~(x(Vx ( Bxc)

	4.
(x(Mx ( ((Fx & Gx) ( ~Sxd))
	
(x(Gx ( ~Sxd) ( (x(Vx & ~Bxc)

	
(x(Mx ( (~(Fx & Gx) ( ~Sxd))
	
~(x(Gx & Sxd) ( (x(Vx & ~Bxc)

	
(x(Mx & Sxd ( Fx & Gx)
	
~(x(Gx & Sxd) ( ~(x(Vx ( Bxc)

	
~(x((Mx & Sxd) & ~(Fx & Gx))
	


Derivations

1.  (x(Fx & Gx ( Hx), (y(Hy ( ~Jy) |- (z(Gz ( (Jz ( ~Fz))

         1     (1)  (x(Fx & Gx ( Hx)     A

         2     (2)  (y(Hy ( ~Jy)         
A

         3     (3)  Ga                    

A [for (I]

         4     (4)  Ja                    

A [for (I]

         2     (5)  Ha ( ~Ja             
2 (E

       2,4    (6)  ~Ha                   
4,5 MTT

         1     (7)  Fa & Ga ( Ha         
1 (E

     1,2,4   (8)  ~(Fa & Ga)            
6,7 MTT

     1,2,4   (9)  ~Fa ( ~Ga             
8 DM

   1,2,3,4  (10) ~Fa                   
3,9  (E

     1,2,3   (11) Ja ( ~Fa             
10 ( I (4)

       1,2   (12) Ga ( (Ja ( ~Fa)      
11 ( I (3)

       1,2   (13) (z(Gz ( (Jz ( ~Fz))
12 (I
2.  (x(Mx & ~Hx), (x(Gx  (  Fx ( Hx) |- ~(x(Mx  (  Fx)

          1  (1)  (x(Mx & ~Hx)           
A

          2  (2)  (x(Gx ( Fx ( Hx)      
A

          3  (3)  (x(Mx ( Fx)           
A [for RAA]

          3  (4)  Ma ( Fa               
3 (E

          2  (5)  Ga ( Fa ( Ha          
2 (E

          6  (6)  Ma & ~Ha               
A [for (E on 1]

          6  (7)  Ma                     

6 &E

       3,6  (8)  Fa                     

4,7 (E

       3,6  (9)  Ga ( Fa                
8 (I

   2,3,6  (10) Ha                     

5,9 BP

         6  (11) ~Ha                    

6 &E

      2,6  (12) ~(x(Mx ( Fx)          
10,11 RAA (3)

      1,2  (13) ~(x(Mx ( Fx)          
1,12 (E (6)

3.  (x((Gx ( Bx) & (Hx ( ~Bx)) |- (x~Hx ( ~(zGz

          1  (1)  (x((Gx ( Bx)&(Hx ( ~Bx)) 
A

          2  (2)  ~((x~Hx ( ~(zGz)       

A [for RAA]

          2  (3)  ~(x~Hx&(zGz          

2 DM

          2  (4)  (zGz                 


3 &E

          2  (5)  ~(x~Hx              

3 &E

          1  (6)  (Ga ( Ba)&(Ha ( ~Ba)   
1 (E

          1  (7)  Ga ( Ba               

6 &E

          8  (8)  Ga                   


A [for (E on 4]

       1,8  (9)  Ba                   


7,8  (E 

         1  (10) Ha ( ~Ba              

6 &E

       1,8  (11) ~Ha                  


9,10 MTT

       1,8  (12) (x~Hx                

11 (I

       1,2  (13) (x~Hx                

4,12 (E (8)

          1  (14) (x~Hx ( ~(zGz          

5,13 RAA (2)

4.  ~(xHx ( (x(Jx ( Fx), (xFx ( (xGx, (x(Jx ( Hx) |- (xJx ( (xGx

            1  (1)  ~(xHx ( (x(Jx ( Fx)

A

            2  (2)  (xFx ( (xGx           

A

            3  (3)  (x(Jx ( Hx)           

A

            4  (4)  (xJx                 


A [for (I]

            3  (5)  Ja ( Ha               

3 (E

            6  (6)  Ja                   


A [for (E on 4]

         3,6  (7)  Ha                   


5,6  ( E

         3,6  (8)  (xHx                 

7 (I

      1,3,6  (9)  (x(Jx ( Fx)     

1,8  (E

     1,3,6  (10) Ja ( Fa               

9 (E

     1,3,6  (11) Fa                   


6,10  (E

     1,3,6  (12) (xFx                


11 (I

     1,3,4  (13) (xFx                


4,12 (E (6)

  1,2,3,4  (14) (xGx               


2,13  (E

     1,2,3  (15) (xJx ( (xGx           

14  ( I (4)

5.  (yFy  (  (x(Px  (  Qx), (x(Mx  (  Hx), (yHy  (  Fa, (xMx & (zPz |- (zQz

             1  (1)  (yFy ( (x(Px ( Qx)
A

             2  (2)  (x(Mx ( Hx)           

A

             3  (3)  (yHy ( Fa             

A

             4  (4)  (xMx & (zPz            

A

             4  (5)  (xMx                 

4 &E

             4  (6)  (zPz                 

4 &E

             2  (7)  Ma ( Ha         

2 (E

             8  (8)  Ma                   


A [for (E on 5]

          2,8  (9)  Ha                   


7,8  ( E

          2,8  (10) (yHy              


9 (I

          2,4  (11) (yHy              


5,10 (E(8)

        2,3,4  (12) Fa                  


3,11  ( E

        2,3,4  (13) (yFy              

12 (I

     1,2,3,4  (14) (x(Px ( Qx)       

1,13  ( E

     1,2,3,4  (15) Pb ( Qb              

14 (E

            16  (16) Pb                   

A [for (E on 6]

1,2,3,4,16  (17) Qb                 


15,16  ( E

1,2,3,4,16  (18) (zQz                 

17 (I

     1,2,3,4  (19) (zQz                

6,18 (E(16)

Note.  If you use ‘a’ in line 8, then you must discharge that assumption before you use (yHy to get Fa or else you won’t be able to discharge it.  Once you use line 3, the name ‘a’ is no longer random.  It might be safer to use ‘b’ in line 8.  If you do, and you don’t discharge it at line 11, then you will need to use ‘c’ at line 16.

Test Statistics
average
85

median

90.5

highest grade
100 (3)

