672
=  4489

6672
=  444889
66672
=  44448889

666672
=  4444488889

If you make n = (the number of sixes) 

Then the number of 4’s is n+1

Then the number of 8’s is n

A single nine at the end

Then for 672 which equals 4489 n = 1
Number of 4’s = 2

Number of 8’s = 1

Number of 9’s = 1

General form is 4n+18n9 

Also 4489 = 4000 + 400 + 80 + 9

Turn all the additions into 4x10n

     = 4000 + 400 + 40 + 40 + 4 + 4 +1


     = 4(1000 + 100 + 10 + 10 + 1 + 1) + 1

     = 4(103 + 102 + 101 + 101 + 100 + 100) + 1

     = 4(104-1 + 102-1) + 1 



         9


     = 4(104 + 102-2) + 1



      9

Powers are 4 and 2
For 6672    = 4/9(106-1 + 103-1) + 1

Powers are 6 and 3
For 66672 = 4/9(108-1 + 104-1) + 1

Powers are 8 and 4
So for n 6’s 

6n7

(6n7)2 = 4(102n+2 + 10n+1-2) + 1

                            9

From the powers in relation to n (the number of sixes) the relationship is 

2n+2 and n+1

Hence the general form for n number of sixes and a 7 is;

4(102n+2 + 10n+1-2) + 1

                 9










