. Konvergence integralu

= zadani

| Mame vysdit konvergenci integralu

[ > F(a):=a->int((1-exp(-x))/x"a,x=0..infinity);

(—x)

-e
F(a):=a - L dx
X
L 0
| aspojitost fcer 4 .)
Konvergenc
| Nakreslime si pib¢h integrandu
[ > fi=(x,a)->(1-exp(-x))/x"a;
(=x)
fiz(xa) o o
’ X2

[ > with(plots):

> pl:=plot([f(x,0.5),f(x,1),f(x,1.5),f(x,2),f(x,2.5)]
color=[red,green,blue,yellow,maroon)):

> p2:=textplot({[5,0.5,"a=0.5,[5,0.2,'a=17],[0.1,3,
,5,a=2],[0.4,5, a=2.5"]},align={ABOVEY}):

> plots[display]({p1,p2});

,x=0..5,0..5,

‘a=1.5],[0.1



5_:2 a=2.5

. d . d (—x)
Iim —x=1Ilm —(1-e )
L X - 0+ dx X - O+ dx
| kteryzto konverguje pro
[ > a-1<1;

4
33= 5
2,
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a=0.5
a=1
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L X
'V okoli nuly je integrand asymptoticky roven
[ > x/x"a=1/(x"a-1));
x 1
I Xa X(a—l)
| Neba’
[ > Limit(x,x=0,right)=Limit(1-exp(-x),x=0,right);
lim x=lim 1-¢ =
L X —» O+ X - 0+
L a
[ > Limit(Diff(x,x),x=0,right)=Limit(Diff(1-exp(-x),x), x=0,right);



] a<2
U nekongna jest situace jednoduchd, nélmtegrand je zde asymptoticky roven
[ > 1/(x"a);

@

t ktery konverguje pro
> a>1;

L 1<a
| Slozenim podminek dostavame defiriiobor.
[ > solve({a-1<1,a>1},a);

L {l<a,a<2}
[ >
[ >
B Spojitost
' Nalezrémez konvergentni majorantu pro integrand. Vé&ne gedre pevndp<q,p<a, a<(q
| ,Pp,qzintervalu (1,2).
I (%) ()
l-e l-e J

p q
"> plot([(1-exp(-x))/(x"1.5),max((1-exp(-x))/(x"1.1),( g 1-)((exp(-x))
/(x"1.9))],x=0..infinity,color=[red,blue]);

Z obrazku vidime, Ze jako majorantuibeme volit fcig(x) = ma{

infinity

infinity

[ >
' Jezto fceg X Je majorantou pro libovolna< q p, g,z intervalu (1,2) jsme hotovi, nebpak

jest fceF @ )spojita na kazdém intervalp [g], a tedy i na jejich sjednoceni, a tudiz v celém
| intervalu (1,2).




