Definition 1. 1. The  composition  of the natural number  k  is   the vector     (
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(  solution of  the Diophantine  equation    [  k – kolory  ,  m –мячъ. bilardowa – np. m  I –balls и все  красные  ]
        (D*)                        
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Oznaczmy: C(k,m,a,b) = the number of  vector solutions of   (D*),   I- indistinguibili,   D- distinguibili.
Exercise 1.1.  Consider  C (k,m,0,() and   C (n,k,1,() .  Show that    
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Hint.  As for  C (k,m,0,() consider the obvious Manhattan paths coding below by  vector  solutions of  (D*). Naturally C (k,m,0,() = number of  Manhattan paths from A  to  B  covered according to the rule:                            m steps right (    &    k -1 steps up (      
(there are  k  levels or  k  floors (  k  barw  (  k  pudeł  “z farbą”)
with coding:  is = number of steps right at the s-th level ( floor)

                                                                                                          B

                                                                                                                    the path code  (     
                                                                                                       (
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(    =
                                                                                                       ( 1,  2,  3, 0, 2, 0 (      
                                                                                                (k –levels(k –D-pudeł( ( k –barw
           A

                           m  I –balls   (    m    steps right (
Let us go from   A   to   B  any of  shortest  ways i.e. via  m steps right ( and  k-1 steps  up (. The number of ways [ if now coded by m+k-1 bit words  with m  zeros]  is of course equal to  
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 EMBED Równanie.3  [image: image16.wmf].
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                                                                                   the  path code         (                                                                  

                                                                                   kod rozmieszczenia (       
                  (1,        2,       3,       0,       2,       0(   =   (
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(   ( kod pokolorowania           
                 (  k – D -  levels  (  ( k – D - pudeł  ( ( k – D - barw                                                                                                                                                                     
(
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(   ( jedno z rozwiązań         (D*)     przy    k = 6 ,  m = 8.
dodano 2009-08-30   
 ad tzw. Mahattan  paths:  w/g 
 Z. Palka , A. Ruciński  „Wykłady z Kombinatoryki - Część  I WNT  Warszawa  1998
patrz:                                                                    zigzag paths   in  [P]  
[P]  G. Pólya,   Mathematical discovery (Viley 1962) v.1,  see pp.  68-75
 and in  [PA]  

[PA]  G. Polya, G. Alexanderson, Gaussian binomial coefficients, Elem. Math. 26 (1971) 102-109. 
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