Answer on Question#39113 — Math - Discrete Mathematics

How many solutions are there to the equation
X1+x2+x3+x4+x5=21,

where xi, i=1, 2, 3, 4, 5, is a non negative integer such that
b) xi>1 fori=1, 2, 3, 4, 5?

c) 0<x1<117?

Solution:
b) We make a substitution: y; = x; —1,i = 1, ...,5 and we obtain the following equation

yi+y:+ys+y,+ys=21-5=16.
Andy; > 0 fori=1, 2, 3, 4,5.
There is a 1-1 correspondence between the solutions and reorderings of 16 ones and 4 zeros
(y4 is the number of ones before the first zero, y,the number of ones between the first and
the second zero, and so on).
Hence the answer is

Ciera = Cyy = 4845,

c) Similarly to the case b) we make a substitution: y; = x; — 1,i = 2, ...,5 and we obtain the
following equation

X1 +Y,+y3+y,+ys =21—-4=17.
Andy; = 0fori=2,3,4,5.
If x1 is fixed then the number of solutions for the other variables is

C137—x1+3 = C230—x1
Since as in b), the solutions are in 1-1 correspondence with reorderings of 29 — x; ones and 4
zeros.
The possible values for x1 are 0, 1,..., 11 and hence the answer is
20! 19! 10! 9!
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S04 = 5859.

Answer: b) 4845
c) 5859
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