5. (Compositions with bounded parts) Let k be a fixed positive integer. For each n let cx(n)

be the number of compositions of n such that every part is less than k. Prove that
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We have the recurrence relation ¢x(n) = cg(n—1)+cx(n—2)+---+cx(n—(k—1)) forn > 0
(if we suppose that if n < 0 then ¢x(n) = 0) depending of which number is the first in the
Composition

So C(z ch 1(0) + (D 4+ cp(2)a? + -+ ep(k — D" 4 ep(k)a® + ...
= ¢(0) + ck(O)x + (er(1) + (0 + - - + (cp(b —2) + (b —3) + - - + c(0))z* 1+
(er(k—1) +cx(k —2) + -+ cp(1)zk + ...

= C(r)=1+Cx)(x + 22+ - +2*1h)
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