SYMBOLIC LOGIC: Sentential Deduction

INDIRECT PROOF: Last Steps
Given the following partially constructed deductions, use the rules of CP, EMI, DeMorgan’s Law, Modus Tollens and Double Negation to finish them up.

#1







To deduce:  ~p

1. p ( r



Premise
2. ~(u ( r)


Premise

3. (p ( r) & (r ( p)

Premise

4. p ( r



3 Simplification

5. r ( p



3 Simplification

6. p


Assumption

7. r


4, 6 Modus Ponens

8. ~(~u V r)

2 Implication

9. ~~u & ~r

8 DeMorgans, DN

10. ~r


9 Simplification

11. r & ~r


7, 10 Conjunction

#2








To deduce:   ~(A V C)

1.
A ( B



Premise

2.
C ( D



Premise

3.
(B V D) ( E


Premise

4.
~E




Premise

(
5.
~~(A V C)


Assumption

|
6.
A V C


5 DN

|
7.
B V D


1,2,6 Const Dil

|
8.
E



3, 7 MP

|
9.
~E & E


4, 8 Conj

|
10.
E & ~E


9 Com

----------------------------------------------------------

#3








To deduce: ~C

1.
~A






Premise

2.
(A V B) ≡ C





Premise

3.
~B






Premise

(
4.
~~C





Assum

|
5.
C 





4 DN

|
6.
[(A V B) ( C] & [C ( (A V B)]

2 Equi

|
7.
[C ( (A V B)] & [(A V B) ( C]

6 Commute

|
8.
C ( (A V B)



7 Simp

|
9.
(A V B)




5, 8 MT

|
10.
~A & ~B




1, 3 Conju

|
11.
~(A V B)




10 DM

|
12.
(A V B) & ~(A V B)


9, 11 Conj

#4







To deduce:   C V B

1.
H ( (A ( B)



Premise

2.
~C ( (H V B)



Premise

3.
H ( A




Premise

(
4.
~(C V B)



Assume

|
5.
~C & ~B



4 DM

|
6.
~C




5 Simp

|
7.
H V B



2, 6 MP

|
8.
~H ( B



7 Imp

|
9.
~B & ~C 



5 Comm

|
10.
~B




9 Simp

|
11.
~~H




8, 10 MT

|
12.
H




11 DN

|
13.
A




3, 12 MP

|
14.
A ( B



1, 12 MP

|
15.
B




13, 14 MP

|
16.
~B & B



10, 15 Conj

|
17.
B & ~B



16 Comm

|-------------------------------------------------------------------------------

