Worksheet #3

Let S= integers

Define a*b= 
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 (a + b modulo 4, which means add a and b together and take the remainder when you divide their sum by 4)

1.  Decide if the following are true.  If the statement is true- provide a brief argument as to why.  If the statement is false- provide a counterexample.
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2. Decide if the following are true.  Then carefully put the statement into “if-then” form. 

a.  
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b. 
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c. 
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Often we are given a mathematical definition that has “hidden” quantifiers in it.  For example, a prime number is a positive integer, greater than 1,  that has only 2 divisors: itself and 1.  To write this with quantifiers, I could say “ x
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”.  Notice that all definitions are if and only if statements. 

3. Turn the following definitions into abstract statements with quantifiers.

a.  integer x is a composite number if it has at least one other divisor besides itself and 1.

b.  The identity e of the Reals under addition  is the unique value e that satisfies e+x=x+e=x for every single real number x.

c. The additive inverse of a real number a is the number b so that a+b=0.

d.  Every real number x that is not zero has a multiplicative inverse (the number b that satisfies x*b=b*x=1). 

4.  Explain the difference between the following:

a.  
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b. 
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c. 
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d. 
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such that P is true
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