Primitive Production of Subsets

(A)  If I have a set of ONE element, I can have TWO subsets, namely, the empty set and the set itself.

(B)  If I have a set of TWO elements, I can have FOUR subsets, namely, the set itself, the empty set, a set containing only one element, and a set containing only the other element.  (You may think of these as the two sets from part A, plus two more sets formed by adding a new element to each of the part A sets.)

(C)  If I have a set of THREE elements, I can have EIGHT subsets.  There will be three subsets with only one element, three with only two, plus the empty set and the set itself.  (You may again think of the four new ones ans the four given in part two plus these same four with one new one added in.)

D)  How many subsets maximum can you have with FOUR elements?

E)  How many subsets maximum can you have with n elements?

F)  Can you argue primitively in favor of the proposition that if a set with n elements and k subsets, a set with n+1 elements will have 2k subsets?

G)  Can you prove the result of part E above with mathematical induction?  

Solution to part F).  If a set A of n elements has k subsets, then a set A’ of n+1 elements will have one new element dumped in.  

The subsets for the new set A’ can be generated by 

1.  writing the original k subsets of A, which are subsets also for the new set A’.  

2.  writing each of the k subsets again, but with the new element dumped into each as it is re-written. 

Now there are twice as many subsets as there were, giving 2k subsets.

