
Proofs using formal rules for sentential connectives 

 

The following arguments are all valid.  Prove their validity by constructing formal, Fitch-

style proofs using the Boolean Introduction and Elimination rules. 

 

 

(A  C) 

C 

 

 

 

(A  B) 

A  C 

D 

B  D 

(C  E) 

 

 

 

(A  B)  (C  D) 

(D  B) 

C  A 

 

 

A  B 

(B  C) 

C 

A 

 

 

The following arguments are all valid, but proving their validity will require multiple, 

nested subproofs.

 

 

(A  B)  (A  B) 

A 

 

 

 

 

 

A  B 

(A  C) 

(B  C) 

C 

 

(A  B)  C 

((A  B)  C) 

 

 

 

 

 

A  B 

(A  C) 

B  D 

C  D 

 

 

 

 

 

 

 

 

 

 

 

 



Proofs Involving (Bi-)Conditionals 

 

Each of the following arguments is valid.  Prove the arguments’ validity using Fitch-style 

formal proofs. 

 

1.  P  Q 

 Q → S 

 Q → (P  S) 

 

3. K → K 

 K 

 

 

 

5. Q → (P → R) 

 P → (Q → R) 

 

 

7.  R  P 

 R → Q 

 P → Q 

 

2. (M  P) → K 

 D → M 

 D → K 

 

4. A → B 

 C → D 

 (B  D) → E 

 (A  C) → E 

 

6. A  B 

 B 

 A  C 

 

8. A  C 

 B → C 

 A  C 

 (A → B) 

 

 

The following proofs are harder than the above. You may use one instance of a derived rule for 

the following problems either  introducing an instance of excluded middle, or  inferring an 

instance of DeMorgan’s law. 

 

9. L → M 

 M → N 

 L  N 

 

11.  

 (P → Q)  (Q → P) 

 

10. P → Q 

 (Q  R) 

 P  R 

 

12.   

 (P → Q)  (P  Q) 

 

 


