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7. Èíòåãðàëüíûå ïðåîáðàçîâàíèÿ

 Èíòåãðàëüíûå ïðåîáðàçîâàíèÿ èñïîëüçóþòñÿ âî ìíîãèõ ðàçäåëàõ ìàòåìà-
òèêè è îñîáåííî ïîëåçíû ïðè ðåøåíèè äèôôåðåíöèàëüíûõ óðàâíåíèé. Áèá-
ëèîòåêà inttrans ñîäåðæèò íàèáîëåå ÷àñòî âñòðå÷àþùèåñÿ ôóíêöèè. Ñðåäè
íèõ ïðÿìîå è îáðàòíîå ïðåîáðàçîâàíèå Ëàïëàñà è Ôóðüå, à òàêæå íå-
êîòîðûå äðóãèå îïåðàöèè. Âûðàæåíèå, íàä êîòîðûì ïðîèñõîäèò ïðå-
îáðàçîâàíèå, ìîæåò âêëþ÷àòü â ñåáÿ ïîëèíîìû, ýêñïîíåíòû, òðèãî-
íîìåòðè÷åñêèå ôóíêöèè, äåëüòà-ôóíêöèþ Äèðàêà (Dirac(t)), ôóíêöèþ
Õåâèñàéäà (Heaviside(t)), à òàêæå èíòåãðàëû è ïðîèçâîäíûå. Ñëåäóåò
çàìåòèòü, ÷òî ïðåäóñìîòðåíà âîçìîæíîñòü ðàñøèðåíèÿ òàáëèöû èí-
òåãðàëîâ ðàâåíñòâàìè ïîëüçîâàòåëÿ. Ýòî äîñòèãàåòñÿ ñ ïîìîùüþ ôóí-
êöèè addtable.

Ïîñëå ïîäêëþ÷åíèÿ áèáëèîòåêè inttrans êîìàíäîé with(inttrans) ñòàíîâÿò-
ñÿ äîñòóïíû ñëåäóþùèå ôóíêöèè:

êîìàíäà îïèñàíèå
addtable(tname,f(t),

F(s),t,s)
Äîáàâëåíèå ê òàáëèöe èíòåãðàëüíûõ ïðåîáðà-
çîâàíèé (tname=fourier, invlaplace, ...) ñîáñòâåí-
íûõ ðàâåíñòâ

fourier(f(t), t, u) Ïðåîáðàçîâàíèå Ôóðüå ôóíêöèè f(t)  îòíîñè-
òåëüíî ïåðåìåííîé t

fouriercos(f(t) ,t,u) Òðèãîíîìåòðè÷åñêîå ïðåîáðàçîâàíèå Ôóðüå ïî
êîñèíóñó ôóíêöèè f(t)  îòíîñèòåëüíî ïåðåìåííîé
t

fouriersin(f(t),t,u) Òðèãîíîìåòðè÷åñêîå ïðåîáðàçîâàíèå Ôóðüå ïî
ñèíóñó ôóíêöèè f(t)  îòíîñèòåëüíî ïåðåìåííîé t

hankel(f(t), t, h) Ïðåîáðàçîâàíèå Õàíêåëÿ ôóíêöèè f(t)  îòíîñè-
òåëüíî ïåðåìåííîé t

hilbert(f(t), t, h) Ïðåîáðàçîâàíèå Ãèëüáåðòà ôóíêöèè f(t)  îòíî-
ñèòåëüíî ïåðåìåííîé t

invfourier(f(u), u, t) Îáðàòíîå ïðåîáðàçîâàíèå Ôóðüå ôóíêöèè f(u)
îòíîñèòåëüíî ïåðåìåííîé u

invhilbert(f(h), h, t) Îáðàòíîå ïðåîáðàçîâàíèå Ãèëüáåðòà ôóíêöèè
f(h) îòíîñèòåëüíî ïåðåìåííîé h

invlaplace(f(s), s, t) Îáðàòíîå ïðåîáðàçîâàíèå Ëàïëàñà ôóíêöèè f(s)
îòíîñèòåëüíî ïåðåìåííîé s

laplace(f(t), t, s) Ïðåîáðàçîâàíèå Ëàïëàñà ôóíêöèè f(t)  îòíîñè-
òåëüíî ïåðåìåííîé t

mellin(f(t), t, m) Ïðåîáðàçîâàíèå Ìåëëèíà ôóíêöèè f(t)  îòíîñè-
òåëüíî ïåðåìåííîé t
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Äëÿ âûïîëíåíèÿ ñòàíäàðòíîãî ïðåîáðàçîâàíèÿ Ëàïëàñà íàä ôóíêöèåé f(t)
îòíîñèòåëüíî ïåðåìåííîé t èñïîëüçóåòñÿ êîìàíäà laplace(f(t),t,s), ãäå s - ïàðà-
ìåòð.
> laplace(t^3+cos(t)=y(t),t,s);

 =  + 
6

s
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 + s
2

1

( )laplace , ,( )y t t s

Âûïîëíèâ îáðàòíîå ïðåîáðàçîâàíèå Ëàïëàñà, ïîëó÷àåì èñõîäíûé ðå-
çóëüòàò.
> invlaplace(",s,t);

 =  + t
3

( )cos t ( )y t

Òðèãîíîìåòðè÷åñêèå ïðåîáðàçîâàíèÿ Ôóðüå âûïîëíÿþòñÿ ñëåäóþùåé
êîìàíäîé:
> fouriercos(1/(t^2+3),t,s);
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> fouriersin(f(t),t,s);
 fouriersin(f(t), t, s)

Èç ïîñëåäíåãî âûðàæåíèÿ ìû âèäèì, ÷òî Maple íå ñìîã ïðåîáðàçîâàòü
ôóíêöèþ f(t), ò. ê. íå íàøåë ñîîòâåòñòâóþùåãî ïðàâèëà â âñòðîåííîé òàáëèöå
èíòåãðàëîâ. Ìû ìîæåì îïðåäåëèòü ñàìè èçîáðàæåíèå äàííîé ôóíêöèè è
çàïèñàòü åãî â òàáëèöó Maple.
> addtable(fouriersin,f(t),F(s),t,s);

Òåïåðü ñíîâà âûïîëíèâ ïðåäûäóùåå ïðåîáðàçîâàíèå ìû âèäèì, ÷òî
îïðåäåëåííîå íàìè ïðàâèëî âêëþ÷åíî â òàáëèöó è ñ íèì ìîæíî âûïîëíÿòü
ðàçëè÷íûå îïåðàöèè.
> fouriersin(f(x),x,z);

F(z)


