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Let F = {fi}n
i=1 be a histogram describing a finite sample with the frequency fi for the class

interval [ti−1, ti], i = 1, 2, . . . , n. We consider the histopolation problem of construction of a
spline s , which satisfies the area-matching conditions

∫ ti

ti−1

s(t) dt = fihi, hi = ti − ti−1, i = 1, 2, . . . , n, (1)

and is positive and co-monotone according to the given histogram F :

s(t) ≥ 0, s′(t)f ′i ≥ 0 for t ∈ [ti−1, ti], i = 1, 2, . . . , n, (2)

where f ′i = 1 (f ′i = −1) if the histogram is found to be increasing (decreasing) in [ti−1, ti].
Usual quartic histosplines [1], which belong to the space S(T,A1) defined by the operators

T : W 2
2 [a, b] → W 0

2 [a, b], Tx = x′′ and A1 : W 2
2 [a, b] → Rn, A1

i x =
∫ ti

ti−1

x(t) dt :

S(T, A1) = {s ∈ W 2
2 [a, b] :< Ts, Tx >= 0 for all x ∈ KerA1 }, [a, b] = [t0, tn],

and satisfy (1), do not preserve positivity or monotonicity of the given data (2).
Our approach uses combined splines [2] of the space S(T,A1×A2) formed by quartic histosplines

of S(T,A1) and qubic Hermite splines of the space S(T, A2) given by the same operator T and
the operator

A2 : W 2
2 [a, b] → R2n+2, A2

i x = x(ti), A2
n+1+ix = x′(ti) i = 0, 1, . . . , n.

We investigate splines of this combined space, use them for solving of the histopolation problem (1)
with free parameters of the Hermite interpolation and present a method to choose these parameters
so that the solution preserves the shape of the data in the sense (2).
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