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Avrticle 00: p-Binomial Sequence Necessary Properties. Suppose that the
following basis B c PV for the subspace PV of the space of polynomials P> over the
real number field R satifies Item (0.1), below. Hence, given such basis

B = {p(x) ‘ deg(py) = k,0 <k < N}, suppose foreachn, 0 <n < N,Va € R,
such basis satisfies the p-Binomial Expansion Identity (0.1),

(01) pula+z)= Z(Z) pn_i(a) pp(z). Then, basis Band a = 0
k=0

— pN(l') = (Z) pN—m(O) pm(x) - po(()) =1, pN_m(O) =0 for1l <m< N.
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Consequenly, a necessary condition for such basis B to satisfy Item (0.1) is that
the constant basis element py(«) = 1 and that p;(0) = 0 for all others (k > 0).
Thus, such bases B must necessarily be described as in Item (0.2).

(02) B={pi(z)| po(z) =1, deg(px) = k and py(0) =0, 0 <k < N}.

Regarding the following developments, such bases as in Item (0.2) shall be referenced
as simple bases.

Article 01: A p-Binomial Sequence Model. Imagine the following basis
B c PV for the subspace PV of space of polynomials P> over the real number field 3.

Hence, consider simple basis B = {3;(x) | Br(x) = 2} for PV detailed by Item (1.1).

(1.1) B={Bk(z)| Bo(z) =1, deg(Bx) =k and (;(0) =0, 0 <k < N}.
Note the following properties of such detailed, simple basis elements of B.
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Thus,

1,if k=m

(1.3) Br(0) =0 fork > 1, andso 3,_,,(0) =6 = {O otherwise



Then, foreachn, 0 < n < N, there exists scalars {ck}izg such that

(14) Bula+z)=(a+2z)" = ickﬁk(x) , since (a+x)" € PV.
k=0

Now, observe that for each m, 0 < m < n, D™(a+ z)" = Y cx D™ Bk(x)
k=0

n
= il (a+2)"" = 3¢ gty Be-m(@) ; evaluating at = = 0,
i=0

(n—m)!

(1.5) ”—', a" " = ];)Ck (k,k—;n); Br-m(0) = kz—o% ﬁé;f

(n—m)!
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Consequently, substituting the results of Item (1.5) into Item (1.4) renders
Item (1.6), below:

n

n! By (@) () = Z( n ) Q"= g

(a+2)" =B(a+2z)= m
A m=0

m=0




