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Telescoping:
e Given f(k);
e Find ¢(k) s.t.

gk +1) —g(k) = f(k+1)
THEN

Example:
e Given f(k)= H; = Zle%
e Find ¢(k) s.t.

gk +1) — g(k) = Hyr
SIGMA: g(k) = (k+ 1) H; — k

THEN



The Problem in Difference Fields

1. Consider rat. function field

F = Q(k)(t),
field automorphism o : I — I canonically defined by
olc)=c YeceQ
olk)=k+1 Sk=k—+1
1 1
t)y=t+-—— SH,=H,+——
o) =t+ 7 FE T

(Q(k)(t), o) is our difference field.
2. Find g € F s.t.

(G)—g=t+
A

SIGMA:

g=(k+1)t—k
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Let (F(t), o) be a difference field where
ot)=at+p3, «a,f€F,

and
K = const,F :={f € F(t)|o(f) = f}

plus some technical conditions.

Parameterized Linear Difference Equations (PLDE)
e GIVEN a = (ay,a2) € F(t)?, £ = (f1,..., fu) € F(¥)"
e 'IND
V(a,f,F(t) ={(c1,...,cn,9) € K" x F(t) :
ao(g)+ayg=cifi+-+cyfolf (4)

Reduction process

1. Denominator elimination

FIND d € F[t]*: (4) holds
& ¢ =gdeF[t] and

a
—O(g/)+§glzclfl+"'+cnfn (5)

2. Degree bounding
FIND b > 0: (5) holds with ¢’ € F[t] then
deg(g’) <
3.FINDg e Kand ¢ = gpt* + - - - + gp:

Solving PLDFE problems in (F, o)
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V(a,f,F(t))
Den. Reduction d € F[t]*
Deg. Bounding b > 0
V(a, £, F[t],)

\/(al, fl, ]F) \/(ar, fr, F)

GIVEN f = (f1,..., f,) € G"

Construct [1X-field (G(sy) ... (sy), o) with
O'(SZ') —5,¢€G

s.t.
dim V((1,—1),f,G(s1)...(s\)) =n+ L.

Namely: adjoin extension s; with
o(si) =si+ f;

if necessary.



