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Let Q be the set of all m-tuples (ki, ..., kp) with m, k1, ...,k positive integers. We define
operators P, I : Q — € as follows,

P(ky, ko, ..

7k’m) = (Lklvk?)-"akm)a
I(ky, ko, ...k

. m) = (kl—l-l,kg,...,km).
Operator P makes an (m + 1)-tuple by putting 1 at the beginning and operator I increases by
1 the first number in the given m-tuple.

We now consider a binary tree whose nodes are m-tuples (ki, ..., ky,) € Q, the initial node
being (1), and the two children of a given node (ki, ..., k) are P(ki, ..., ky) and I(k1, ..., kny).
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Let (¢,)52, be a sequence of complex numbers. In the above tree, we will replace the nodes
(k1,...,km) with products cg, ---c,,. We obtain a tree that will be called the PI-tree of the
sequence (c,)22
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We now ask the following question: in the above PI-tree of the sequence (c,)2>;, what is

the sum of the nodes at the nth level (counting the initial node as the first level)? The answer
to this question is posible in terms of power series.
Suppose that the function

o0
g(t) = Z cnt”
n=1

is analytical at t = 0. Put

ft) =



and expand it into a power series,
oo
ft)=>" ant™
n=1

Then z,, is the sum of the nodes at the nth level of the PI-tree of the sequence (¢,,)22;.
The above result may be demonstrated on the sequence

cn=—(n+1).
The PI-tree of this sequence has nodes
Gl = (1) (1 1) (i + 1),

each node has two children,

P (k4 1) (kb + D) = (1™ 20k + 1) (ki 4 1),
I((=1)™ (1) (k4 1)) = (=1 (k1 +2) (o + 1)+« (i + 1),
and the initial node is ¢; = —2.
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The sum of the nodes at the nth level is, for n > 3, x, = 0. It follows from

g(t) = nio:l cpt” = niojl(—n - DHt"=1- 7“ _11)2
and o
_ g 4 _ 2 = n
ft) = i —2t +t _nz::lxnt :
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