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

Math 262a, Fall 1999, Glenn Teder
Homework 1

[ > restart;

> read ‘hsum npl *;

| Copyright 1998 Wolfram Koepf, Konrad-Zuse-Zentrum Berlin
' To get help on the package, type

. > ?hsum

[ >

" Problem 1. Koepf 2.11(b)

Term ratio:
> ratio((-21)"(k+1)/k*x"k, k);

x k
k+1

" whole sum:

> Sunt ohyper ((-1)"(k+1)/ k*x"k, K);

i x Hypergeom([ 1, 1], [2], —X)

" mapl€e s built-in sum command

> sum((-1)M(k+1)/ k*x~k, k); # indefinite sum

(_1)(k+l)Xk
i k k
> sum((-1)"M(k+1)/ k*x™k, k=1..infinity); # definite sum
| In(1+x)
"> sun((-1)"M(k+1)/ k*x*k, k=5..infinity);
15%1 51 51 5 In(1+x)E
-XH——-———4+—-—"—-—+5——
I 5 X 3x¥ 2x X X
> simplify(");
1 1 1
—x' == +=x = x+In(1+Xx)
i 3 2
[ >
[ >
[ >

- Koepf 2.11(f)

> atanterm:= (-1)"k/(2*k+1) * x"(2*k+1);
subs(k=0,atantern); # initial term
rati o(atantermKk);
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Sunt ohyper (at anterm k) ;
(_1)kx(2k+1)

2k+1

atanterm :=

X
X (2k+1)
2k+3

x Hypergeom==, 1 % %% —XZE
: mapl€e' s built-in sum

> sum(atantermk); # indefinite sum
sun(atanterm k=0..infinity); # definite sum

_1)k W(2k+1)

(
Z 2k+1

k

>

[ >

- Koepf 2.9(d)

> dterm : = binom al (n, k)*bi nom al (2*k, n);
rati o(dtermKk);
Sunt ohyper (dterm k) ;
dterm := binomial(n, k) binomial(2 k, n)
(-n+Kk)(2k+1)

(2k-n+1) (2k+2-n)

] 1 1 1
binomial (0, n) Hypergeom==-, —n, 1% El —En, —En +£%-1%

" Note: the above answer assumes n is not a nonnegative integer. See the answer key for
. acomplete answer.
> Sumt ohyper (subs(n=5,dterm, k);

7
60 Hypergeom%i, 5 % %% -1%
>

"> sum(dterm n=0..infinity);
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| binomial(0, k) hypergeom([ 1, -2 k], [~k + 1], -1)
- Here'sMethod 1.
> dternR : = subs(k=n-k,dternm;
rati o(dternt, k);
Sunt ohyper (dt er n2, k) ;
dterm2 := binomial(n, n — k) binomial(2n—-2k, n)
1 (2k-n)(2k+1-n)
2(2n+2k+1)(k+1)

11 1 1 1
binomial (2 n, n) Hypergeom= - 5 n, —5 n% %n +—% -1%

>
| Problems 2-3 aren’t here.
" Problem 4, Koepf 2.21
> read ‘ qsum npl ‘;
Copyright 1998, Harald Boeing & Wolfram Koepf

| Konrad-Zuse-Zentrum Berlin
- 2.21(a)
> gsinmplify(gpochhamrer (a, gq,infinity)/gpochhanmer (a*q”n, q,
infinity));
| gpochhammer(a, g, n)
- 2.21(b) the symbol b stands for sqrt(a)
> gsi nmplify(gpochhamrer (g*b, q, n) *gpochhamrer (-q*b, q, n) /
(gpochhamer (b, g, n) *qpochhamer (-b, g, n)));

(-1+bg") (1+bq")

I (-1+b)(1+b)
> expand(nurer (") )/ expand(denom("));

2 2
-1+b°(q")
~1+b°

" 2.21(c)
> gsi nplify(gpochhamrer (a, g, n) *qpochhamer (-a, q,n));
I gpochhammer(a?, of, n)
- 2.21(d)
> forml : = gpochhammer(a, q, n);
forn2 : = qpochhammer (g~(1-n)/a, g, n);
fornmkb := gsinplify(fornR);
forml := gpochhammer(a, g, n)
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g "
form2 := qpochhammer%T, d n%

q*'2™ (-1)" gpochhammer(a, g, n)

form2b := 5
(1/2n%) an

I q
"> sol ve(form=fornkb, {forml});

, gt
gtz g qpochhammergia . n%

(1/2n) n

I q (-1)

" built-in maple command that doesn’t know about g functions/simplifications, so it
won't touch the gpochhammer’ s but will ssimplify the rest
> sinmplify(");

, (1-n)
{ gpochhammer(a, g, n) = (-1)(™ g*/2" ~t/2m g qpochhammer%qT, a, n%

pochhammer(a, g, n) =

>
- Koepf 3.15(b)
> sunRghyper (gbi nomi al (n, k, g)*2 * x*k, q, k);
, ®([d™,q™,0,0][al g d°"x)
"> qgratio(qgbinomal(n,k,q)"2 * x*k, k);
2
(-9+q") x
K 2 K 2
(-1+qq) (a)

>

Page 4



