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1. Sister Celine’s Method:

Introduction, Background, Notations and Definitions: Monic polynomials, Hy-
pergeometric term, Doubly hypergeometric term, Sister Celine’s General Algo-
rithm, Example on Sister Celine’s algorithm, Sister Celine’s general algorith-
m, The Fundamental Theorem, Proper hypergeometric term, Rising and falling
factorial polynomials, The fundamental theorem, Example on the fundamental
theorem.

2. Gosper’s Algorithm

Introduction, Hypergeometric to Rational to Polynomial, Hypergeometric to
Rational, Rational to Polynomial, Polynomial Solutions, A systematic way for
nonzero polynomial solutions, Outline of Gosper’s algorithm, Example on Gosper’s
algorithm, Gosper’s Ansatz, The Full Algorithm, Step 2: The resultant of two
polynomials, Gosper’s Algorithm (Step 2), The GP representation.

3. Zeilberger’s Algorithm

Introduction, Existence of the telescoped recurrence, How the algorithm works,
Example.

4. Hypergeometric Solutions with Polynomial Coefficients

Introduction, Algorithm Hyper: The derivation of algorithm Hyper, Example on
algorithm Hyper, Gosper’s Algorithm & the GP Representation, An Approach
for Gosper’s Algorithm, A derivation of Gosper’s algorithm by using the GP
representation, Example on Gosper’s algorithm by using the GP representation,
Another Approach for Gosper’s Algorithm & its Generalization, Another deriva-
tion of Gosper’s algorithm by using the GP representation, Example on Gosper’s
algorithm by using the GP representation, Gosper’s Algorithm for Recurrences
of Arbitrary Order, Example.
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