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Koepf, Wolfram (D-KSSL-MI)

Computer algebra algorithms for orthogonal polynomials and special functions. (English
summary)

Orthogonal polynomials and special functiaiheuven2002), +24, Lecture Notes in Math
1817,Springet Berlin, 2003.
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Summary: “In this minicourse | would like to present computer algebra algorithms for the work
with orthogonal polynomials and special functions. This includes the computation of power se
ries representations of hypergeometric type functions, given by ‘expressionsirdika(x)/x;

the computation of holonomic differential equations for functions, given by expressions; the con
putation of holonomic recurrence equations for sequences, given by expressim@%) %’l}kehe
identification of hypergeometric functions; the computation of antidifferences of hypergeometri
terms (Gosper’s algorithm); the computation of holonomic differential and recurrence equatior
for hypergeometric series, given the series summand, like

ro -2 () (5)

(Zeilberger's algorithm); the computation of hypergeometric term representations of series (Zei
berger’'s and Petk®ek’s algorithm); the verification of identities for (holonomic) special func-
tions; the detection of identities for orthogonal polynomials and special functions; the computatio
with Rodrigues formulas; the computation with generating functions; corresponding algorithm
for g-hypergeometric (basic hypergeometric) functions; the identification of classical orthogonze
polynomials, given by recurrence equations. All topics are properly introduced, the algorithms a
discussed in some detail and many examples are demonstrated by Maple implementations. In
lecture, the participants are invited to submit and compute their own examples.

“Let us remark that as a general reference we use the book [W. A. Kbgpkergeometric
summation Vieweg, Braunschweig, 1998MR1644447(2000c:33004) the computer algebra
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system Maple and the Maple packages[W. A. Koepf, J. Symbolic Computl3 (1992), no. 6,
581-603; MR1177710(93:68087) D. Gruntz and W. A. Koepf, Maple Tech. Newsletiar
(1995), no. 2, 22-28; per bibldsun [B. Salvy and P. Zimmermann, ACM Trans. Math. Software
20(1994), no. 2, 163—-177}sun [W. A. Koepf, op. cit.; MR1644447(2000¢:33007) infhsun [R.
Vidunas and T. H. Koornwinder, “Zeilberger method for non-terminating hypergeometric series”
to appear]psois [M. van Hoeij, J. Pure Appl. Algebra39(1999), no. 1-3, 109-131MR1700540
(2001h:39023) gsun [H. BOing and W. A. Koepf, J. Symbolic Comp@8(1999), no. 6, 777-799;
MR1750546(2001j:33019) and retode [W. A. Koepf and D. Schmersau, Appl. Math. Comput.
128(2002), no. 2-3, 303-327vYIR18910252003i:33010)."

{For the entire collection seBIR2022850(2004f:33002}

© Copyright American Mathematical Society 2004, 2006



/msnmain?fn=105&fmt=pdfdoc&r=1&pg1=CNO&s1=1177710&loc=fromrevtext
/msnmain?fn=105&fmt=pdfdoc&r=1&pg1=CNO&s1=1644447&loc=fromrevtext
/msnmain?fn=105&fmt=pdfdoc&r=1&pg1=CNO&s1=1700540&loc=fromrevtext
/msnmain?fn=105&fmt=pdfdoc&r=1&pg1=CNO&s1=1700540&loc=fromrevtext
/msnmain?fn=105&fmt=pdfdoc&r=1&pg1=CNO&s1=1750546&loc=fromrevtext
/msnmain?fn=105&fmt=pdfdoc&r=1&pg1=CNO&s1=1891025&loc=fromrevtext
/msnmain?fn=105&fmt=pdfdoc&r=1&pg1=CNO&s1=2022850&loc=fromrevtext

