George was on the right track.  This just takes a little bit of faith in George’s approach and a little bit of serendipitous insight.
Problem as stated:   n! > n2 for n >= 4

Let’s suppose that n! <= n2 for n >= 4

Ok, let’s redefine both sides:


n (n -1) (n – 2) (n – 3)! <= n (n)     for n >= 4

Divide both sides by n:


(n -1) (n – 2) (n – 3)! <= n

Divide both sides by n:


(n -1) (n – 2) (n – 3)! <= 1

            -------

                n

Let’s clean up the left side:

            (1 – 1/n) (n – 2) (n – 3)! <= 1

Ok.  Let’s look at the first factor.  The value n starts at 4.  What happens as n gets larger?  The first factor gets larger.  Ok.  Let’s look at the last factor.  What happens as n gets larger?    Well, that value gets larger, too.  So, if we can disprove the smallest value of n, then we’ve proven that n! > n2 for n >= 4.  (Serendipity)

The smallest value of n is 4.


(1-1/4)(4-2)(4-3) <= 1

              ¾ (2) (1) <= 1

              1 ½ <= 1

We know this is false.  Therefore n! > n2 for n >= 4!

