DEPARTMENT OF MATHEMATICS
  
Mathematical Logic
  
1st Tutorial Problems 
  
  
  
  
1. 
Determine whether the following are tautologies of propositional calculus: 



(i) ((P1  P2)  ((P3  P1)  (P3  P2))); 



(ii) (((P1  P2)  P1)  P1). 
  
  
2. 
It is sometimes fun to use a three place propositional calculus connective: 
   if - then - else -. If we want to do this, we include in the definition of the formulae the clause: 
if P, Q, R are formulae then (if P  then Q else R) is a formula. 



The truth table for if - then - else - is constructed from the rules: 



the value of (if T then  else  is ; and 



the value of (if F then  else  is , 



where  and  are either T or F. 
  



(i) Show that the following pairs of formulae have the same truth tables: 
(P1  P2), (if P1  then P2 else ~P1); 
(P1  v P2), (if P1  then P1 else P2); 
(if ~P1 then P2 else P3), (if P1 then P3 else P2); 
(if P1 then P2 else P3), ((P1  P2) & (~P1  P3)). 
  
(ii) See if the following are tautologies: 
(if P1  then P1  else P1; 
(if (if P1 then P2 else P3) then P3 else P2). 
  
