| Integrace - rady

= zadani

. Rozvinutim vhodné funkce v mocninntadu jest namievésti viadu integral:
> Int(exp(-x)*cos(sqrt(x)),x=0..infinity);

J e( R cos(«/; ) dx
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B Oweieni p‘edpoklad: véty o zan#né sumy a integréalu
| Vhodnou funkci k rozvedeni je zdesﬂ 2)

[ > cos(X)=(-1)"k*x"(2*k)/factorial(2*k);
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|V tomto piipadt dostavame:

[ > Int(exp(-x)*cos(x"(1/2)),x =0
infinity)=Int(exp(-x)*Sum((-1)"k*x"k/factorial(2*k) ,k=0..infi
nity),x=0..infinity);
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E Nas zajima zda konverguje suma:
[ > Sum(1/factorial(2*k)*Int(exp(-x)*x"k,x=0..infinity) k=0..infi

nity);
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ﬁ Pomoci methody per partes a rekurenceétspoe integral v sumn
[ > Int(exp(-x)*x"k,x=0..infinity)=[-exp(-X)*x"k]-Int(- exp(-x)*k*
xN(k-1),x=0..infinity), [x=0..infinity];

J e ax=[-e 0 %] - r—e(_x)kx(k_l)dx,[x=O..oo]

L 0 0
| Protoze je vSak zaroie
[ > Int(exp(-x)*x"0,x = 0 .. infinity)=1;

Jae(_x) dx=1

L 0
| Dostavame, ze:
[ > Int(exp(-x)*x"k,x=0..infinity)=factorial(k);

j()kdx k!
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E Tim mame vyjatenu sumu ve tvaru:
( > Sum(Int(exp(-x)*x"k,x = 0 .. infinity)/(2*k)!,k = 0




infinity)=Sum(k!/(2*k)!,k = O .. infinity):
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| Kterdzto suma na pravé stégkonverguje absolutnpodle podilového kriteria a nemusime
| | tedy ani hledat vhodnou majorantu.
B Vypadet
| Jiz mizeme jen konstatovat, Ze plati:
[ > Int(exp(-x)*cos(x(1/2)),x =0 ..
infinity)=Sum((-1)"k*k!/(2*k)!,k = 0 .. infinity);

° ® k
J e(_x) cos(«/;) dx = Z (1) K
. o (2K)!
| podle &ty o zangné sumy a integralu. A nakonec se eatptame MapleV, zda jsme se
| nespletli.
[ > if(evalf(int(exp(-x)*cos(x(1/2)),x =0 ..
infinity),15)=evalf(sum((-1)"k*k!/(2*k)!,k = O
..infinity),15)) then print('Nespletli jste se.”) f i;

L Nespletli jste se.
[ >
| [ Tedy alespd ne hrulji nezli na 15 desetinnych mist ...




