Definition 1. 1. The  composition  of the natural number  n  is   the vector     (
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(  solution of  the Diophantine  equation 

        (D*)                        
[image: image4.wmf]1

i

 +
[image: image5.wmf]2

i

+...+
[image: image6.wmf]k

i

  =  n,       a ( 
[image: image7.wmf]1

i

 ,
[image: image8.wmf]2

i

,...,
[image: image9.wmf]k

i

  (  b.

C(n,k,a,b) = the number of  vector solutions of   (D*)     

Exercise 1.1.  Consider  C (n,k,0,() and   C (n,k,1,().  Show that    
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Hint.  As for  C (n,k,0,()  consider the obvious below Manhattan paths coding  by  vector  solutions of  (D*). Naturally C (n,k,0,() = number of  Manhattan paths from A  to  B  covered according to the rule:                            n steps right (    &    k -1 steps up (     
                                     (there are  k  levels or  k  floors or k  storeys )

with coding:  is = number of steps right at the s-th level ( floor)

                                                                                                    B

                                                                                                    the path code  (     
                                                                                                       (
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 A

Now let us go from   A   to   B  via a shortest  way --- their number is the number of coding strings i.e.
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 EMBED Równanie.3  [image: image16.wmf].
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Of course :                              

               Compositions with the  restriction 
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( a   are  partitions .

               Note  that  parts of compositions  might be  zero  if   a = 0 .
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