
MATHEMATICAL INDUCTION

Mathematical Induction is a special way of proving things. It has only 2 steps: Step 1. Show it is true for the first one;
Step 2. Show that if any one is true then the .

Now, we can rewrite this. So this 2 is this 2 right over there and this k is this k right over there. We have a
common denominator of 2 and I'll write this in a different colour here. And the reason why this works is - Let's
say that we prove both of these. All of that over 2. So if you assume it worked for 1 then it can work for 2.
And the way I'm going to prove it to you is by induction. So i'm going to assume that for some number k, that
this function at k is going to be equal to k times k plus 1 over 2. Plus k plus 1. We are assuming that we know
that. An implicit proof by mathematical induction for arithmetic sequences was introduced in the al-Fakhri
written by al-Karaji around AD, who used it to prove the binomial theorem and properties of Pascal's triangle.
And we are done. MI applies with any starting integer n0. This thing in blue is the same thing as that thing in
blue. Your statement might be true for everything above  This is the same thing as k plus 1, that's this part
right over here. This is what we need to prove. This is what I'm assuming. Another similar case contrary to
what Vacca has written, as Freudenthal carefully showed [ citation needed ] was that of Francesco Maurolico
in his Arithmeticorum libri duo , who used the technique to prove that the sum of the first n odd integers is n2.
The modern rigorous and systematic treatment of the principle came only in the 19th century, with George
Boole , [10] Augustus de Morgan , Charles Sanders Peirce , [11] [12] Giuseppe Peano , and Richard
Dedekind. Therefore, P n is true for all n starting with 1. Well we have already proven that it works for 1 so
we can assume it works for 1. Our base case is going to be 1. Let me colour code those. The way you do a
proof by induction is first, you prove the base case. In Science, inductive attitude would be to check a few first
statements, say, P 1 , P 2 , P 3 , P 4 , and then assert that P n holds for all n. There is no other positive integer
up to and including 1. Proof by induction. The 2's would cancel out, I'd just wrote it this way so I have a
common denominator. The result is then proved for all n from n0 on. We've just added all of them, it is just 1.
We could take S of 4, which is going to be 1 plus 2 plus 3 plus 4, which is going to be equal to  So I'm just
assuming this is true for that. Well we are assuming that we know what this already is. So we are going to
prove it for 1. Times k plus 1 plus 1. This is the same thing. So you would know what I'm doing. So this is
going to be equal to That proves to us that it works for all positive integers. Another Frenchman, Fermat ,
made ample use of a related principle, indirect proof by infinite descent.


