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FRACTIONAL INTEGRO-DIFFERENTIATION FOR MATHEMATICA
O. Marichev (Champaign, USA)

The talk is devoted to new operation FractionalD|f[z], z, a], which can be presented at Wolfram
Function Repository [1] as FractionalOrderD|f[z],{z, a}]. FractionalD is analytical by order «
operator, which for integer positive v coincides with usual a-th order derivative D[f[z],{z, a}],
for integer negative v coincides with repeatable -a times indefinite integral | [ < | f(2)dz and

—a

for & = 0 coincides with initial function f(z). The building of such operator was not easy problem,
because differentiation of basic for Taylor series power function z7 always gives power function with
constant coefficient and different power, but integration of 27 can produce log(z) (for negative integer
I(y+1) 27—«
: F(y—a+1)
()" (W(=y) — vy —a+1) +log(z)) . which

(—y—DI(y—a+1)
should be applied for negative integer «v. More than 100 basic functions in reality are the infinite sums
by k of ¢, 27T* with constant ¢ It allowed us to build fractional derivatives of order a for more than
85000 test-cases, including basic functions and their compositions. Their values coincide with results
based on the most popular Riemann-Liouville approach to fractional integro differentiation |2, 3.

). We have solved this problem by extension well known from literature generic result

for integro-differentiation of 27 to value
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METO/, I'"”TABHBIX KOMITIOHEHT IIPU1 ITOCTPOEHUN
MOJAEJIN BAHKPOTCTBA BAHKOB
T. I. MacsiokoBa (Munck, Benapycs)

B ycnoBusix dpyHKImOHUpOBaHUs OTEUECTBEHHON OAHKOBCKON CHCTEMBbI 3aJa4u1 MCCJICIOBAHUS U
aHaJIM3a HeOJAronpUsSTHLIX TEHJIEHIN Pa3sBUTHs KOMMEPUYECKHX OAHKOB, IIPOrHO3MPOBaHUE OAHK-
POTCTBa MPUOOPETAIOT JOCTATOTHO BarkHOe 3HavdeHne. OJIHAKO, OTEeIeCTBEHHBIX METOJIUK, TTO3BOJISIIO-
IIIX C BBICOKOI CTENEHBIO JOCTOBEPHOCTH IIPOrHO3UPOBATH HEOJIATONPUSTHBINA UCXOII, IPAKTHIECKHI
HET.

Hawubosiee gacto, 9T00OBI OIEHUTH (PUHAHCOBYIO YCTONYIMBOCTL OaHKa, MPUMEHSIIOT CJIeIYIOIIne
rpymnsl Hokasareseii [1]:

® JTOCTAaTOYHOCTDH KallluTaJia,

® JIMKBUJIHOCTD;



