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Problem 1
1)                         Premise
2)                                 Existential Instantiation from 1
3)            Premise
4)                      Universal Instantiation from 3
5)                                 from 2 and 4
6)        Premise
7)                 Universal Instantiation from 6
8)                  from 7 and logical equivalence
9)                                      from 5 and 6 and Modus ponens
10)        Premise
11)                Universal Instantiation from 10
12)                         Double negation from 9
13)                               from 11 and 12  and Modus Tollens
14)                         from 13 and Existential Generalization               

Problem 2
a) 


b) For the vertical distance: 
For horizontal distance: 
The coordinates are (2/5, 4/5)

c) 






Problem 3
a)


b) , , 



Problem 4
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Valid because we cannot find row where all premises are true but conclusion is false














Problem 5
For n = 1, 1! = 1 and 3(1!) = 3(1) =3 so 1< 3 and the statement is true for
 n = 1
Assume that the statement is true for n = k
1!+  2! + 3! + … +  k! < 3k!
We need to show that the statement is true for n = k+1
We have
1!+  2! + 3! +…+  k! + (k+1)!  < 3k! + (k+1)! By induction assumption
                                                  = 3k! + (k+1)k!
                                                  = (3+k+1)k! 
                                                 = (k+4)k!
                                                 < 3(k+1)k! because k+4 < 3(k+1)
                                                                                    1< 2k 
                                                = 3(k+1)!
We have proven by mathematical induction




















Problem 6
a)
       
                   
                 
                
               
               
               
                  
                  
                  
           
              

We have shown by a series of logical equivalences


b) The statement in “if p, then q” form is
  If a positive integer has no divisors other than 1 and itself then it is a prime
The contrapositive is “If not q, then NOT p” which is
  If a positive integer is not prime, then it has at least one divisors other than 1.    












Problem 7
a) The characteristic equation is



The solution is of the form



 and 
Answer: 
b) The solution is of the form























Problem 9
a)
The  proof
Suppose   
    by definition of difference                                    
    
  
   by definition of difference                                    
   by definition of intersection

The  proof
Suppose   
   by definition of intersection
   by definition of difference                                    
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The highlighted columns are same which shows the two sets are equal
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Use the rules if inference to show that i if Vx(P(VQ(). ¥2(~Q(VS()). vx(R(x) = ~S(x)).and
3x-P(x) are e, then 3x~R() s tse. Give justification for cach i ofthe proof.




