| > restart;
>

> DeltaRing := OreTools:-SetOreRing(x, 'Delta’,
'sigma'= ((p,x) = eval(p,x=x+1)),
'sigma_inverse' = ((p,x) — eval(p,x=x-1)),
'delta' = ((p, x) = eval(p,x=x+1) - p),

| 'thetal'=0):
I -x—5 -x—2 x+1 x+1 0
> 10 2x+10 x+2 |. A7) +| -2x—4 -2x—4 0 |. Ap(x))
I x+5 x+2 -x—3 -x—3 0
-x 2 x+2
+12x -2 -x—2 |.yx)=0:
x 0 -x—2

_http://vwvw.ccas.ru/ca/resolvingsequence
| > read "resolvingsequence.mpl" :

-x 2 x+2 x+1 x+1 0
> RS:-ResolvingSequence| OrePoly| | 2x -2 -x—2 |,| -2x—4 -2x—4 0 |,
x 0 -x—2 -x—3 -x—3 0

1 x—5 -x—2
0 2x+10 x+2 ,
1 x+5 x+2

DeltaRing |;

Indicator( );
[OrePoly(-x+1,2x+3,-3,-2x—7,x+6), OrePoly(-1,0,1)]

[1,3] )
Do)+ (22 =7) A7 (0)) =387 (1 (0)) + 2x+3) A (0)) + (-x

>
| >
| >
| >
>

ResolvingDependence( )[1];

)
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00
0000 @
0001
2x | Joooo] | »2x
y3(x) 0100 y3(x)
g A26) | oo 00| |Ap20)) [
A(y3(x)) 1000 T | | AY3Mx))
20 | [ o0
y3(x) y3(x)
Ap2(x)) | |0 ©
A(y3(x)) | | AD3(x))
=> OreTools:-Apply( OrePoly(-1,0, 1), y(x), DeltaRing) =0;
Sols == LREtools[ hypergeomsols](%, y(x), { }, output = basis)
y(x+2)—=2y(x+1)=0
i Sols = [ZX] 4)
=>
| >
-x 2 x+2 0 x+1  x+1 0
> simplify| | 2x -2 -x—2 .| 0 |[+| -2x—4 -2x—4 0 |map2| OreTools:-Apply,
x 0 -x—=2]|2F -x—3 -x—3 0
0 (1 -x—5 -x—2
OrePoly(0,1), | 0 | DeltaRing | +| 0 2x+10 x+2 |map2| OreTools:-Apply,
2F I x+5 x+2
OrePoly(0,0, 1), 0 , DeltaRing | | =0
>
0
0 [=0 (5)
0
=>

E DeltaRing := OreTools:-SetOreRing(x, 'Delta’,
'sigma'= ((p,x) = eval(p,x=x+1)),
'sigma_inverse' = ((p,x) — eval(p,x=x-1)),




'delta’ = (proc(p, x);
if p 2 ratpoly(anything, x) then
eval(p,x=x+1) - p
elifop (0, p) = Delta then
(Delta@@2) (op(p))
elifop([0,0],p) ="@@ " and op ([0, 1]

, p) =Delta then
(Delta@@ (op([0,21,p) +1))(op(p))

else
Delta(p)
end if
end proc),
'thetal'=0) :
-x 2 x+2 x+1 x+1 0 I ~x—5 -x—2
> syst == OrePoly| | 2x -2 -x—2 |,| -2x—4 -2x—4 0 |,| 0 2x+10 x+2
x 0 -x—2 -x—3 -x—3 0 Il x+5 x+2

(> L= ResolvingSequence(syst, DeltaRing);
Indicator( );
= [OrePoly(-x+1,2x+3,-3,-2x—7,x+6),OrePoly(-1,0,1)]
I [1,3] 6)
> ResolvingMatrix( );
m =3 :i:= Indicator( )[1]:n:=2:
B = ResolvingMatrix( )[1]:
Y := Vector([yl(x), y2(x), y3(x), Delta(yI(x)), Delta(y2(x) ), Delta(y3(x)) 1) :
Y[i] # 0;
OreTools:-Apply( L[ 1], Y[i], DeltaRing) =0;

Rhs == Matrix(LinearAlgebra:-RowDimension(B), 1, [ Y[i], seq( (Delta@@k) (Y[i]), k=1
..LinearAlgebra:-RowDimension(B) —1)]) :
'"(B, Y) =Rbhs;

"!(LinearAlgebra:-DeleteColumn(B[n +1..-1], [seq(i + m* k, k=0..m-(n —1))]),
LinearAlgebra:-DeleteRow(Y, [seq(i + m*k, k=0.n-1)])) =

- '"((LinearAlgebra:-SubMatrix(B[n +1..-1], [1..-1], [seq(i + m* k, k=0.n—1)1])),
LinearAlgebra:-SubMatrix(Y, [seq(i + m* k,k=0.n—1)], [1..-1])) + Rhs[n +1..-1];
value(%);

" n.
b

sly == collect( Solve(convert((lhs—rhs)(%/; set), {yZ y3(x),A(y2(x))}), {y](x)
¥2(x),¥3(x), Ay1(x)), A(y2(x)), A(y3(x >>}):

shv[1];

shv[2];

slv[3];

" n.

"(op(3, syst), Vector([ (Delta@@2) (v1(x)), (Delta@@2) ( (Delta@@3) (v3(x)) 1))
+ '"(op(2,syst), Y[m+1.2-m]) ++ ' '(op(l syst), Y[l ]) =0;




1 0 0 0 0]
0 0o 0 1 0 01y,
0 10 1 Y
X x+4 2x+7 x4+2
_ x+5 x+5 x+5 x+5
yl(x) #0
(-x+1) yI(x) + 2x+3) Apl(x)) =3 A7 Ix)) + (-2x—=7) AP (p1(x)) + (x
+6) A (y1(x)) =0
y1(x)
1 0 0 0 0 0 y2(x) vl (x)
0 0 | 0 0 ¥3(x) A(yI(x))
O _Jlr4 O 2 1+7 Jlrz 0 A1) || A% 1)
X X X X
T x+5  x+5 x+5 x+5 A2(x)) _A(3)(y1(x))
A(y3(x))
y2(x)
x+4 x+2 - =- x 2x+7
_x-I—S x+5 0 A2(x)) _x+5 x+5 Alyl(x))
A(y3(x))
A? (y1(x))
|
A (yI(x))
-y2(x) +A(y2(x))
C(x+4) y2(x) (x+2) A(y2(x))
x+5 x+5
A1) + A7 (1(x))
T oaxvix)  Qx+TARIX) | G)
x+5 x+5 A X))
Ap200) = (5 x5 A1) + 5 xaT 1) = 5 it = 5 a7 ) x
+2A% 10 - % A (p1(x))
Y2(x) = (%H %) A1) + o A7 100)) = 5 w10 = 3 A7 (1) x



+A "(yI(x)) — 5 A T(yl(x))
y3(x) =y3(x)
[ (2
1 -x—5 -x—2 A (vl(x)) x+1  x+1
0 2x+10 x+2 AP G200)) |[+] -2x—4 -2x—4 0
1 x+5 x+2 3 -x—3 -x—3 0
A7 p3())
“x 2 x+2 | yl(x)
+|{2x -2 -x—2 y2(x) [=0
x 0 -x—2 y3(x)

> y[i]=0:

Ds := ResolvingDependence( );

Y := Vector([y2(x), y3(x), Delta(y2(x) ), Delta(y3(x))1]) :

Y="(Ds[1],7Y);

value( %),

Systs = ResolvingSystems( );

b

Vector([Delta(y3(x)), (Delta@@?2) (y3(x))]) =""( Systs[2], Vector([y3(x), Delta(y3(x))1));

value(%);

Systs == | OrePoly| | 2x

yl(x)=0
000 0]
Do 0100
0000
0001
y2(x) 0000 ] y2(x)
»3(x) 0100 y3(x)
A2 | |00 00| | Ap200))
A(y3(x)) 000 T] | Ap3x)
y2(x) ] 0o |
y3(x) y3(x)
Ap2(x)) | | O
A(y3(x)) | | A3(x))
2 x+2 x+1 x+1 O
-2 -x—2 || -2x—4 -2x—4 0
0 -x—2 -x—3 -x—3 0

1

1
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A(y2(x))
A(y3(x))
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