Math 461
More on proofs with sup and inf

Students need to be very deliberate in choosing a proof strategy when working with “sup” and “inf”.  Let’s look back at some proofs from the exercises in sections 1.3 and 1.4.

#1.3.4.  “Show sup B ≤ sup A.”  

· Do we focus on the form “sup S ≤ x” (the least upper bound of S is no more than x)?  

· Or, “sup S ≥ x” (the least upper bound of S is at least as big as x)?  

· Does one of these make an easier goal?

#1.3.5.  “Show that sup(cA) = c sup A.”  

· This is the form “sup S = x” where S is the set cA.

· What is the definition of sup S?

· What needs to be shown to prove that sup S = x?

#1.3.7.  “a = sup A.”  

· This is the form “sup S = x” where S is the set A.

· What needs to be shown?

#1.3.8.  For this one, we assume sup A < sup B.  The problem is to work forward to find b in B which is an upper bound for A.

· From “sup S > x” what can we deduce?

· From “sup S < x” what can we deduce?

· Which is more useful for #1.3.8.?

#1.4.4.  “inf{1/n} = 0.”

· This is the form “inf S = x” where S is the set {1, 1/2, 1/3, 1/4, 1/5, …}.
· What needs to be shown?
