Primitive Production Ideas

The simple problems involving mathematical induction have in common the characteristic of merely adding a new element to the sum of all previous elements to generate f(n).  The complex problems listed below require more intense analysis.

A.  Diagonals for n-sided polygon


Each added vertex requires a link to all existing vertices except itself and the two with which it shares a polygon side.  Those that share a side with the new vertex now need a diagonal.  

So if the new vertex is the nth vertex, then 

n ( 1 (itself) ( 2 (adjacent vertices) + 1 (adjacent vertices rejoined) = n ( 2 is the number of new diagonals each time.

B.  Regions for n-sided irregular polygon w/ diagonals


Each added vertex means a new set of diagonals cutting across the existing regions, dividing the existing regions into new ones.  Done slowly, the solver finds a systematic pattern to the increase. 

C.  Pizza cuts: n cuts produces how many regions = f(n).


Each new cut cuts across all previous cuts plus the two edges of the pizza, making n+1 new intersections and n new regions.  Slow drawing helps with this observation.

D.  Old Timer


A pattern emerges when each move for each problem size is analyzed as a slide or a jump.

E.  Tower of Hanoi


Each new solution with the new disk added requires that the former sequence of moves (and the number thereof = f(n(1) ) be performed so as to move all but the largest disk to the resting disk, whereupon the largest goes to finish, whereupon the others are again moved in sequence to the resting disk with the same former sequence of moves (and the number thereof = f(n(1) ).  So f(n)  = f(n(1) + 1 + f(n(1) .

F.  Subsets


Each subset is replicated and the new set element is added to each copy.

G.  Toothpick triangles


Each new layer brings n new bases and 3n new triangles.

H.  Weights on pan balance


Each new weight is needed when the object to be weighed exceeds the sum of the previous weights by 1.  So the new weight should be twice that sum plus one more, so as to maximize its size and so that an object weighing one more than the previous sum can be balanced with all opf the old weights in one pan and the new weight in the other.

I.  Chain links


Numbers are determined by how much change is available = how many cuts are made.  To maximize efficiency, 

one cut/change requires joined links of one more than one cut/change for when the one cut/change runs out, and 

joined links of one more than that sum for when those run out.  

Two cuts/change require joined links of one more than two cuts/change for when the two cuts/change run out, 


joined links of one more than that sum for when those run out, and joined links of one more than that sum for when those run out.

Three cuts/change require joined links of one more than three cuts/change for when the three cuts/change run out, 


joined links of one more than that sum for when those run out, joined links of one more than that sum for when those run out, and joined links of one more than that sum for when those run out.

