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Abstract

Spline function is a very active branch of function approximation theory, which makes researchers
need to deeply understand the essence and properties of spline function. This paper introduces the
three-angle interpolation algorithm based on Hermite two-point cubic formula. The three-angle
spline function is constructed with the first derivative of the interpolating node as an unknown
quantity. On this basis, when interpolating nodes are evenly distributed, under the second type of
boundary condition, that is, under the type II interpolation condition, when the initial value of the
boundary is disturbed, the corresponding cubic spline function in the interpolating node’s first
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derivative value changes with the disturbance of the initial value of the second boundary. Based on
the properties of Doolittle decomposition and Crout decomposition, two theorems, namely the ex-
pression of error estimation, are derived. These theorems provide a feasible method for error anal-
ysis of cubic spline function when the initial value of the second derivative boundary changes.
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Table 1. Perturbation values of the second derivative of the right endpoint

%1 HRAZNSEREN |

M, 0 0 m—m 2

m,  1.36940091157271  1.36860346340684 0.000797448165869241 0.000797448165869219
M 241604366223172  2.41763855856346 0.00159489633173848 0.00159489633173844
m,  8.13359273629236  8.12801059913128 0.00558213716108469 0.00558213716108453
m,  17.1513506767847  17.1720843290973 0.0207336523125967 0.0207336523125997
m,  64.8882863592096  64.8109338871203 0.0773524720893164 0.0773524720893142
M, 108.278370424544  108.567046660588 0.288676236044637 0.288676236044657
M 0 1

2

IR 2: X TBH y = e, x e [0,5]  FHIEH 1 9[0,1,2,3,4,5], FERTHEF = S (S0 238 — FI0
SAE R R = R AR, e P A 0 — I SR AR, M, =0, M, =0,60 =1, 3 M, %
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Table 2. Perturbation values of the second derivative of the left endpoint

% 2. ERETHSEREN |

M, 0 1 jm—m’ ]

M, 1.36940091157271  1.08072467552805 0.288676236044657 0.288676236044657
M  2.41604366223172  2.49339613432104 0.0773524720893137 0.0773524720893142
m,  8.13359273620236  8.11285908397976 0.0207336523126003 0.0207336523125997
m,  17.1513506767847  17.1569328139458 0.00558213716108469 0.00558213716108453
M, 64.8882863502006 64.8866914628778 0.00159489633173848 0.00159480633173844
M 108.278370424544  108.279167872710 0.000797448165869241 0.000797448165869219
M 0 0

2
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