"/ home/ n262f 99/ KOEPF/ wor ksheet sV. 4/ hwdansm mas

Math 262a, Fall 1999, Glenn Teder
Homework 4

"> read ‘ hsum mpl *;
Copyright 1998 Wolfram Koepf, Konrad-Zuse-Zentrum Berlin

7Prob|em 1

" First of all, the computer can generate the recurrence that is given to you in the
problem:
> rec_cer := sunrecursion(2*k * n/(n-k) *
bi nom al (n-k, 2*k), k=0..n/3, f(n),
certificate=true);

rec_cer .= %f(n+3) +2f(n+2)-f(n+1)+2f(n)=0,

5 (-n+Kk)(2k-1)k E
| (-n+3k-1)(3k=2-n)(-n+3k-3)

" To recover what's on the problem, replace s(n+i) by F(n+i,k) in the recurrence (first
return value); and the second return valueis R(n,k). Multiply it by F(n,k) to get G(n,k),
. then make the right side be G(n,k+1)-G(n,k).

> factor(-E"3+2*EN2- E+2);

i ~(E-2) (E*+1)

| so evidentally the left side of the recursion has an overall minus sign from what’s given
> F1 .= 2"k * n/(n-k) * binom al (n-k, 2*k);

2“n binomial(n - k, 2 k)

F1:=
n-Kk
> Rl :=rec_cer[2];
Gl : = F1*R1;
-n+Kk)(2k-1)k
S ( ) ( )

(-n+3k-1)(3k=2-n)(-n+3k-3)
2“n binomial(n -k, 2k) (-n+k) (2k-1) k
| (n=K)(—n+3k-1)(3k=-2-n)(-n+3k-3)
> sinmplify(-2*k*n/ (n-3*k+3) * binom al (n-k, 2*k-2) / Gl);
1(3k=2-n)(-n+3k-1)binomial(n -k, 2k-2)
2 k(2k=1) binomia(n -k, 2Kk)

Gl=2
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"> sinpconb(");

i -1

" so theright side has anegative also. So Koepf’s program deduced something
equivalent to what’ s stated. Now verify it.

Problem la

> | h := subs(’f(n+i)=subs(n=n+i, F1)’$i =0.. 3,
| hs(rec_cer[1]));

2“(n+ 3) binomial(n +3 -k, 2 k) , 2“(n+ 2) binomial(n + 2 -k, 2 k)
- +

lh:=
n+3-Kk n+2-k
2“(n+ 1) binomial(n - k + 1, 2 k) , 2“n binomial(n - k, 2 k)
- +
n-k+1 n-Kk

"> rh := subs(k=k+1, Gl) - GL;
26* D npinomia(n-k-1,2k+2) (-n+k+1) (2k+1) (k+1)
(n—-k=-1)(-n+3k+2)(3k+1-n) (-n+3k)
2“n binomial(n -k, 2k) (-n+Kk) (2k-1) k

i (n-Kk) (-n+3k-1)(3k-2-n) (-n+3k-3)
> sinplify(lh/F1);

BK-25nk-53K+9n°k+35nk+33k-n*-11n-6-6n°

7 (-n+3k-1) (3k-2-n) (-n+3k-3)
> sinplify(rh/Fl);

225k3—25nk2—53k2+9n2k+35nk+33k—n3—11n—6—6n2
(-n+3k-1)(3k=-2-n)(-n+3k-3)

rh:=2

0

| The verification is complete.

7 Problem 1b

" The bounds k=0..floor(n/3) aren’'t natural: the denominator n-k cancels off the n-k from
(n-K)! in the numerator, giving
> F1lb : = sinpconb(F1);
(n-k)n2

Flb:=
| N2k+1)r(n-3k+1)
- and the k-support at nisk={0,1,...,floor(n/3), n,n+1,n+2,...}; for example,
> " F1' (10, kk) =l i mt (subs(n=10, F1b), k=kk)’ $kk=- 3. . 13;
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F1(10,-3) =0, F1(10,-2) =0, F1(10,-1) =0, F1(10,0) =1, F1(10, 1) =80,
F1(10, 2) = 350, F1(10, 3) =80, F1(10,4) =0, F1(10,5) =0, F1(10,6) =0,
F1(10,7) =0, F1(10,8) =0, F1(10,9) =0, F1(10, 10) =-1536,

F1(10, 11) =-61440, F1(10, 12) =-1536000, F1(10, 13) =-30965760
" but we do have F(n,k)=0 for k=floor(n/3)+1,floor(n/3)+2,...,n-1. From now on we must
assume n>=2 because otherwise this k-range just given is empty, and we' re assuming
it’s not.
The recursion involves f(n),f(n+1),f(n+2),f(n+3), and in all these the parameter is
different, so the summation range is dlightly different.
So take the relation
> -(En?"2+1)*(En-2)** F1‘(n,k) = GL'(n,k+1)-* GL'(n,Kk);
| —(En*+1) (En-2) F1(n, k) = G1(n,k+1) - G1(n, k)
| and sum both sides from k=0..floor(n/3)+1. The terms on the left side still add up to
> Il hs(rec_cer[1]);
| —f(n+3)+2f(n+2)-f(n+1)+2f(n)
" because we have added 0 to some of these. The terms on the right side add up to
. G1(n,floor(k/3) + 2) - G1(n,0) =0-0=0. Thisprovesthe recursion above equals 0.
- Now evaluate f(n). It's aconstant coefficient recurrence with rootsi, -i, 2, so

>fn ;= cl*1*n + c2*(-1)*n + c3*2"n;
I fn:=clI"+c2(-1)"+c32"
> ff .= nn -> sunm(subs(n=nn, F1),k=0..nn/3); # maple
truncates to floor(n/3)
1/3nn
ff:=nn - Z subs(n=nn, F1)
k=0

: Plug ininitial conditions

> 'subs(n=nn,fn) = ff(nn)’ $nn=2. . 4;
| —cl-c2+4c3=1,-l1cl+1c2+8c3=4,c1+c2+16¢c3=9
> solve({"}, {cl,c2,c3});

1 1 1
{cl=—c2=—¢c3==}
2 2 2

> subs(",fn);

1 1 1

_|n+_(_|)n+_2n

| 2 2 2

(> fn2 :=":

" Now check it.

> for nn fromO to 10 do
print(‘actual f*(nn)=ff(nn),
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‘“new fornula for
f*(nn)=sinplify(subs(n=nn,fn2)));
od;

3
actual f(0) =0, new formulafor f(0) ZE

actual f(1) =1, new formulafor f(1) =1
actual f(2) =1, new formulafor f(2) =1
actual f(3) =4, new formulafor f(3) =4
actual f(4) =9, new formulafor f(4) =9
actual f(5) = 16, new formulafor f(5) = 16
actual f(6) =31, new formulafor f(6) = 31
actual f(7) =64, new formulafor f(7) =64
actual f(8) =129, new formulafor f(8) = 129
actual f(9) = 256, new formulafor f(9) = 256

| actual f(10) =511, new formulafor f(10) =511

| We seethat it happens to hold for n=1 by accident, and indeed does not hold for n=0.
[ >

7Prob|em 2

The examples shown:

> sunt ecur si on(bi nom al (n, k), k,s(n));

* -s(n+1)+25(n)=0

"> zeil berger(binomal (n, k), k,s(n));

* 28(n)-s(n+1)=0

"> fasennyer (bi nom al (n, k), k,s(n),0);

L Error, (in kfreerec) no kfree recurrence equation of order (, 0, 0, ) exists
"> fasennyer (bi nom al (n, k), k,s(n),1);

I sS(n+1)-2s(n)=0

"> cl osedf orn(bi nom al (n, k), k,n);

L 2n

"> d osedf orn(binomal (n,k), k,n);

i Hyperterm([ 1], [ ], 2, n)

| and now doing the given problem with each of the various algorithms:

> cl osedf orm( bi nom al (n, k)*3, k, n);
L Error, (in zeilberger) algorithmfinds no recurrence equation of first order
> recl := sunrecursion(binomal(n,k)"3,k,s(n));
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I recl:=—(n+2)°s(n+2)+(21n+7n*+16)s(n+1)+8(n+1)*s(n)=0
'>r1l :=1lhs(recl);

I r1:=—(n+2)°s(n+2)+(21ln+7n°+16)s(n+1) +8(n+1)*s(n)

- Creative telescoping found arecurrence of order 2. Try that for Celing' s algorithm.
> fasennyer (bi nom al (n, k)*3,k,s(n), 2);

L Error, (in kfreerec) no kfree recurrence equation of order (, 2, 2, ) exists

> fasennyer (bi nom al (n, k)*3, k,s(n), 3);

(3n+4) (n+3)°(n+3)-2(9n*+57n°+ 116 n+ 74) s(n + 2)

. —(3n+5)(15n°+55n+48)s(n+1)-8(3n+7)(n+1)°s(n)=0

[>rec2 :=":

'>r2 .= 1lhs(rec2);

r2:=(3n+4) (n+3)°s(n+3)-2(9n*+57n’+116 n+74) (n + 2)

. —(3n+5)(15n°+55n+48)s(n+1)-8(3n+7)(n+1)°s(n)

' They appear to be different!

But remember, any recursion can be "multiplied” by a polynomial in nand E to give a
higher order recursion. So we could haver2 = (A+B*E)*r1, where A,B are
polynomialsinn; or it could be the function really satifies an order 1 recurrence, and rl,
. r2 are both multiples of it

- Set up theequation r2- (A+B*E)*r1 =0.

Collect it by s(n),s(n+1),...

The coefficients of s(n), s(n+1),... on both sides must agree, hence the coefficient on the

_ left must equal 0. Thisgives asystem of equationsin A,B.
> Erl := subs(n=n+l,r1);

. Erli=—(n+3)°s(n+3)+(21ln+37+7(n+1)°)s(n+2)+8(n+2)°s(n+1)
> ss ;= {’"s(n+i)’ $i=0..3};

ss:={g(n), s(n+1),s(n+2),(n+3)}

> collect(A*rl1 + B*Erl - r2,ss,factor);

8(n+1)°(83n+A+7)g(n)+
(8Bn°+32Bn+32B+21LAn+7An°+16 A+45n°+ 240 n* + 419 n + 240)
s(n+1)+
(-An°-4An-4A+18n°+114n°+232n+148+35Bn+44B+7Bn%)

 s(n+2)-(n+3)*(3n+B+4)s(n+3)
> coeffs(",ss);

8(n+1)*(3n+A+7),
8BN°+32Bn+32B+21An+7An’+16 A+45n%+ 240 n* + 419 n + 240,

“AN*-4AN-4A+18n°+114n°+232n+148+35Bn+44B+7Bn’
Page 5




. —(n+3)*’(3n+B+4)

> solve({"},{A B});

| {B=-3n-4,A=-3n-7}
"> subs(", A+B*E);

| -3n-7+(-3n-4)E
[ >
' Thus, the second recurrenceis -[(3n+7)+(3n+4)E]*first recurrence.

SC is Sister Celine’ salgorithm, CT is Zeilberger’s Creative Telescoping.

Note SC succeeds implies CT succeeds (and with a possibly smaller order recurrence),
but not conversely.

SC finds a homogeneous recurrence of unknown ordersin n,k for F(n,k), then converts
it to arecurrence for f(n)=sum_k F(n,k).

CT finds a nonhomogeneous recurrence for f(n) of unknown order in n alone, so there
may not even be arecurrence for F(n,k), or it may exist, but with higher n-order than

. hecessary for f(n).

[ >

7Prob|em 3

K oepf 7.4

Let
> sun(a[i](n)*s(n+i),i=0..K)=0:;
Sum(b[i](n)*s(n+i),i=0..K)=0;

> a(n)s(n+i)=0

i=0

K
> b(n)s(n+i)=0
i=0
" be two recurrence equations satisfied by s(n) of the same minimal order K. Thefirst
equation minusa K (n)/b_K(n) * the second equation has order at most K-1, and thusis
0=0 because K was minimal. Thus, any two equations of minimal order are rational
multiples of each other. Clearing denominators and removing all common factors, we
can get the a i(n)’sto be polynomialss.t. gcd(a 0(n),a 1(n),...,a K(n))=1, and then all
other recurrences of order K with polynomialsin n as coefficients must be a polynomial
- multiple of this one.
[ >
[ >

Koepf 7.7
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> sunrecursion(hypertern([a,b],[c+tn],1,k),k,s(m);
(b-c-m)(a-c-m)sg(m+1)+(c+m)(atb-c—-m)s(m)=0

' Koepf 7.10

> sunr ecur si on(bi nom al (n, k) *pochhamer ( x, k) *pochhanmmer (y,
n-k), k,s(n));

I -s(n+1)+(y+x+n)s(n)=0

> cl osedf or m( bi nom al (n, k) *pochhanmer ( x, k) *pochhamrer (y, n-

k), k, n);

| pochhammer(y + X, n)

[ >
Koepf 7.11

Krawtchouk

> sunrecursion((-1)*n*pAn*bi nom al (N, n) *hypertern([-n,-X],
[-N,1/p, k), k,K(n));

(2+n)K(2+n)-(2p—-1-pN-n+2np+x)K(1+n)

- +tp(-1+p)(-N+n)K(n)=0

> sunrecursion((-1)An*p~n*bi nom al (N, n) *hypertern([-n, -Xx],
[-N, 1/p, k), k, K(x));

P(X-N+1)K(x+2)-(2p-1-pN-x+2xp+n)K(x+1)

- t(x+1)(-1+p)K(x)=0

> sunrecursion((-1)An*p~n*bi nom al (N, n) *hypertern([-n, -Xx],
[-N,1/p, k), k,K(N));

—(-1+p)(-N-2+n)K(N+2) - (x+2p+n—-3+pN-2N)K(N+1)

I +(Xx=-N-1)K(N)=0

[ >
Koepf 7.15

> for dd from2 to 5 do

print(‘recursion for d‘=dd);

rec :=
(sunrecursion((-1)7*k*bi nom al (n, k) *bi nom al (dd*k, n), k, s(
n)));

print(rec);

fn := subs(d =dd, n -> (-d_)”n);

print(‘Check at s‘(n)=eval (fn),*:
‘', expand(eval (subs(s=fn,rec))));
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od:
recursion for d =2
s(n+1)+2s(n)=0
Checkats(n)=(n - (-2)"),: ,0=0
recursion for d =3
2(2n+3)s(n+2)+3(5n+7)g(n+1)+9(n+1)s(n)=0
Check at s(n)=(n - (-3)"),: ,0=0
recursion for d =4
3(7+3n)(4+3n)(3n+8)3(n+3)
+4(4+3n)(37n°+180n+218) s(n+2)
+16(n+2)(33n°+125n+107)S(n+1)+64(7+3n)(n+2)(n+1)s(n)=0
Check at s(n) =(n - (-4)"),: ,0=0
recursionfor d=5
8(2n+7)(2n+5)(4n+13)(9+4n)(4n+5)(4n+15)s(4+n)
+5(9n+31)(9+4n)(4n+5)(2n+5) (41 n°+283n+486)s(n+3)+25
(4n+5) (n+3) (1048 n* + 12242 n® + 52919 n* + 100279 n + 70302) s(n + 2)
+125(4n+13) (n+3) (n+2) (152 n° + 1098 n* + 2437 n + 1623) s(n + 1)
+625(2n+7)(4n+13)(9+4n)(n+3)(n+2)(n+1)s(n)=0
I Check at s(n) =(n - (-5)"),: ,0=0
[
Koepf 7.19(d)
> cl osedf orn(bi nom al (-1/4, k)*2*bi nom al (-1/4, n-k)"2,k, n);
((2n)t)?
f (47 (nt)°
K oepf 7.19(e)

This turned out to be much more tedious than | ever imagined it would be...
> Fnk := hyperternm([-n,1-a-n,1-b-n],[a,b], 1, k);

Fn := hypergeonm([-n, 1-a-n,1-b-n],[a, b],1);

rec := sunrecursion(Fnk,k,s(n));

_ pochhammer(-n, k) pochhammer(1 —a - n, k) pochhammer(1 -b —n, k)

Fnk :
pochhammer(a, k) pochhammer(b, k) k!
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Fn:=hypergeom([-n,1-b-n,1-a-n],[a, b],1)
rec:=(n+2b)(n+2a)(n+a+b)(n-1+a+b)s(n+2)
| +(n+1)(3n+2+2a+2b)(2a+3n+2b)(3n+2b-2+2a)s(n)=0
" It only involves s(n) and s(n+2), so it’sjust as easy to solve as afirst order recursion

would be. But Maple doesn’t see that, so | aborted this computation after awhile.

> rsolve(rec,s(n));
. Vrni ng, conputation interrupted

" Let’stransform it vian=2*N (for even n), t(N)=s(2N).
Then t(N+1)=s(2N+2) and it’s afirst order recursion for t(N).
> s _even : = closedf orn(subs(n=2*N, Fnk), k, N);

1 1 1
s even:=(2N)! pochhammer% + E, b+ 5, a, N Epochhammer% a+ ;_3, b, N%

1 1 1 \ N
pochhammer% :—% + :—% b+ :_), a, N E(—Z?) %4 pochhammer(b, N)

1 11 1
pochhammer(a, N) pochhammer% a+ 5 b, N Epochhammer% 5 + 5 b+ 5 a, N %N!

:

- Using Koepf Exercise 1.3, this simplifies to the following (I found no built-in routine
that will do this automatically; this was done by hand):
>s even2 := (-2)M(n/2) * (n-1)!'/(2"((n-2)/2)*((n-2)/2)")
* pochhamer (a+b+n-1,n/2) /
(pochhamer (a, n/ 2) *pochhamrer (b, n/ 2));

o(3/2n) (0 ay _ 1—
(-2) (n—1)! pochhammer 1+a+b,2n

(1/2n-1) _ } }
2 n — 15 pochhammer ,2n pochhammer ,2n

: Verify that s even, s even2, agree:
"sinplify(subs(N=nn,s _even)-subs(n=2*nn,s _even2))’ $ nn’ =1.
. 5;

S even2 =

0,0,0,0,0

: Similarly for odd terms, do n=2N+1.
> s_odd: =cl osedf or n{ subs( n=2*N+1, Fnk) , k, N) ;

1 1 1 1
s odd :=N! pochhammer% a+ 5 + :—3 b, N %pochhammer% + :—3 b+ :—3 a,N E
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5 1 1
pochhammer% a+ 8 + é b, N E(-Z?)N / %ﬂochhammer%) + 5 N E
1 1

1 1
pochhammer%l + 5 N Epochhammer% a+ 5 + 5 b, N %pochhammer% a+ 5 b, N %

" For odd n, thereis a catch --- this answer is absolutely wrong. It should beidentically O.

Thereisasingularity of some sort that the program didn’t catch.
The seriesis terminating because the upper parameter -n results in pochhammer(-n,k)=0

for k>=n, so let’s compute it directly by summing Fnk(n,k) over k=0..n:

>
> Fn_ : = proc(nn)
| ocal KkKk;
fact or (sun(’ si npconb(subs(n=nn, k=kk, Fnk))’,
kk=0..nn));
. end:
" and now evaluateit for n from O to 10:
> for nn fromO to 10 do FN[nn] := Fn_(nn) od;
FN, := undefined
FN,:=0
b+1+a
FN, =—2———
ab
FN;:=0
at+b+4)(a+b+3
FN@:12( )( )
(1+a)ab(1+b)
FN;:=0
at+7+b)(a+6+b)(a+5+b
FNG:-ﬂzo( )( )( )
a(l+a)(a+2)b(1+b)(b+2)
FN,:=0
a+10+b)(a+9+b)(a+8+b)(a+7+b
FN, := 1680 ( ) ( ) ( ) ( )
a(l+a)(a+2)(3+a)b(1+b)(b+2)(3+Dh)
FNy:=0
a+9+b)(a+13+b)(a+12+b)(a+1l+b)(a+10+b
FN,, := ~30240 ( ) ( ) ( ) ( ) ( )

| (l+a)(a+t2)(3+a)(a+4)(1+b)(b+2)(3+b)(b+4)ba
- Empirically, when nis odd, the sumis 0. To prove it, we have the recursion above
relating s(n) to s(n+2); sinceit's 0 for n=1, it's 0 for n=3,5,7,9,... by iterating the
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| recursion. Now we consider even n.
"> | coeff (FN 10]);

I -30240

> "ifactor(lcoeff(FN 2*nn+2])/1coeff(FN 2*nn]))’ $ nn’ =0..4
f =(2),~(2) (3), ~(2) (5), «(2) (7), «(2) (3)°

| Empirically, when n=2N iseven, it is given by the formula above caled s even2.

- Now check whether this direct computation agrees with the automatically discovered
formulas_even:

> "sinplify(FN 2*nn] - subs(N=nn, s _even))’$ nn’ =1..5;

i 0,0,0,0,0

[ >
Koepf 7.21

Thisislike the handout for Koepf problem 4.7 done in class 10/29/99. It's amost the
. same except for the functions plugged in.
> sunrecursion(binom al (n-k, k) *x*k, k=0..n/2,s(n));
I ~(n+2)+s(n+1)+xs(n)=0
> sunrecursion(binomal (n+l1, 2*k+1)*(1+4*x) "k / 2"n,
k=0..n/2, s(n));
I ~(n+2)+s(n+1)+xs(n)=0
| Therecursions are the same! Check initial conditions.
> f1 :=n -> sun(bi nom al (n-k, k) *x"k, k=0..n/2);
f2 := n -> sunm(binom al (n+1, 2*k+1) *(1+4*x) "k / 2"n,
k=0..n/2);
1/2n
f1:=n - » binomia(n -k k) x

k=0
1/2n . . K
binomia(n+1,2k+1)(1+4x
enn Y e D

L k=0

> f1(0)=f2(0), f1(1)=f2(1);

| 1=1,1=1
' That'sall that’s necessary. Check it for more. The variable nn was aready set, so we
. must unset it.

> nn;

11

nn:=nn
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> nn;
| nn
"> "f1(nn)=f2(nn)’ $nn=0. . 5;

, 15 5 1 )
1=1,1=1,1+x=1+%x1+2x=1+2X1+3x+X =—+-x+—(1+4x)",
16 2 16

13 5 3 )
1+4x+3xX=—+-x+—(1+4x)
16 2 16

> ' f1(nn)=expand(f2(nn))’ $nn=0. . 5;
1=1,1=1,1+X=14+X1+2X=1+2X 1+3X+X=1+3x+X,
. 1+4x+3xX=1+4x+3X%

' Fibonacci numbers:

This sum at x=1 gives the Fibonacci numbers. Thus,
> Sunt ohyper (bi nom al ( n-k, k) *x"k, k) ;

ergeom -—Nn—-———"0n -ni, —
yperg AL [-n], -4 X

> gl : = subs(Hyper geonrhypergeom x=1,");

:= hypergeomE+-—n, = - = ng[-n], -
g yperg 25T, [-n]

> "eval f (subs(n=nn, gl))’ $nn=1. . 6;
1.000000000, 2.000000000, 3.000000000, 5.000000000, 8.000000000,

.~ 13.00000000
"> Sunt ohyper (bi nom al (n+1, 2*k+1) *(1+4*x) "k [/ 2”n, Kk);

1 1 1
(n+1)2(M Hypergeom%—n,———n%%%l+4x
2 2 2

> g2 : = subs(Hypergeonrhypergeom x=1,");

2:=(n+1) 20 h amm%}n}—}nQEQS
g<. yperg ST,

> eval f (subs(n=nn, g2))’ $nn=1. . 6;
1.000000000, 2.000000000, 3.000000000, 5.000000000, 8.000000001,
13.00000000

CITIT ]

LI ]

>
K oepf 7.24(b)

We may write the product as

> Sum( Sunm( Hyperternm([a],[b], x, k)*Hypertern([a],[b],-x,m,k
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=0..infinity), m=0..infinity);

Z —> Hyperterm([ a], [b], x, k) Hyperterm([a], [ b], —X, m)%
L m=0 Lk=0
~ and letting n = m+k, we pull out the factor xn to get

> Sum( Sunm( Hyperternm([a],[Db], 1, k)*Hypertern([a],[Db], -1, n-k)
, k=0..n)*x*n, n=0..infinity);

© 1N

Z —> Hyperterm([ a], [b], 1, k) Hyperterm([a], [ b], -1, n — k) X"

| n=0Lk=0

" Now find an expression for the inside summation.

> sunrecursion(hypertern([a],[b], 1, k)*hypertern([a],[Db],-1
, n-k),k=0..n,s(n));

-(n+2)(n+2b)(b+n+1)(b+n)s(n+2)+(2a+n)(-2a+2b+n)s(n)=

0
- Once again, odd and even are different cases! We can tell from the definition of (b)
that it isan even function of x, so the odd terms al have coefficient 0. Thus, we rewrite
the product again using only even exponents:
> Sum( Sunm( Hypertern([a],[Db], 1, k)*Hypertern([a],[Db],-1, 2*n-
k), k=0..2*n)*x"(2*n),n=0..infinity),;
o M2n
Z =) Hyperterm([a], [b], 1, k) Hyperterm([a], [b], -1, 2 n — k) gx®"
| n=0Lk=0
"> sunrecursion(hyperterm([a],[b], 1, k)*hyperterm([a],[Db],-1
,2*n-k), k,s(n));
- —(n+1)(2n+b)(b+n)(2n+1+b)s(n+1)+(n+a)(-a+b+n)s(n)=0
' That's better, now it will be able to solveit.
> i nsidesum : =
cl osedf orm(hypertern([a],[Db], 1, k)*hyperterm([a],[b],-1,2
*n-k), k,n) * x~(2*n);

pochhammer(a, n) pochhammer(-a + b, n) %% x2n

Insidesum := ]
pochhammer% b, n Epochhammer( b, n) pochhammer% + 5 b, n En!

"> Sunt ohyper (i nsi desum n);

H E b % 1b1b b%lxz%
ergeomd a, —a + , +—D,—D, -
yperg ] S0 p

>
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