Computing Padé approximants

>> syms x a bcde

>> T = taylor(exp(x), x, 0, ’Order’, 5)

T =

x~4/24 + x73/6 + x72/2 + x + 1

>> D = x"2+a*x+b;

>> N = c*x72 + d*x + e;

>> collect (expand (T*D-N))

ans =

x"6/24 + (a/24 + 1/6)*x75 + (a/6 + b/24 + 1/2)*xx"4 + (a/2 -
>> C = coeffs(collect(expand(T*D-N)),x)

C =

[b-e,a+b-d, a+b/2-c+1, a/2 +b/6 + 1, a/6 + ]
>> § = solve(C(1:5),[a,b,c,d,el);

>> [S.a, S.b, S.c, S.d, S.el

ans =

[ -6, 12, 1, 6, 12]



Accuracy of Padé approximants

>> ezplot(exp(x), -5, 5);
>> hold on;
>> ezplot(pade(exp(x), x, ’Order’, [2,2]), -5, 5);

We saw that D(A)"IN(A) = exp(A + H), where H = f(A)

corresponds to the matrix function f(x) = log(exp(— )gg )

>> P = pade(exp(x), x, ’Order’, [2,2]);
>> T = taylor(log(exp(-x)*P), ’Order’, 20)
T=

- x719/98035826688 - x~17/7309688832 + x~13/38817792 + x~1
>> AbsC = abs(coeffs(T,’All’))
AbsC =
[ 1/98035826688, 0, 1/7309688832, 0, 0, 0, 1/38817792, O,
>> % Solve [C|(x) = 2e-16
>> double(solve(C * x. transpose(19:-1:0) - 2e-16, x, ’Real
ans =

3.1037e-03



