Jlekumna 6



OnepaunoHHOE ncyucneHue

OnepaunoHHOe ncymcrneHne — oguH N3 MeTogos
MaTeMaTU4YeCKoro aHanmnaa, Nno3BonsLwnn B psae
Clly4aeB C NOMOLLbI0 BeECbMa MNPOCTLIX CPeACTB peLlaTb
CITOXHble MaTeMaTU4YeCKMe 3adaun.

B ocHoBe meToga nexXxut ngeqa 3ameHbl naydaemMblX PyHKLNN
(OpurMHanoB) HEKOTOPLIMU OAPYrMMUN QOYHKLNAMMU
(M300paeHnamu), noriy4aemMbiMn U3 NEPBLIX MO
onpegeneHHoMy npasuny (NnpeobpasoBaHnem Jlannaca).

Y UCTOKOB onepaLmoHHOro ncumncrneHusa ctoat Jlannac,
O.XeBucana, M.BauwieHko-3axapyeHko, [ioamens n ap.

lcuncneHne okoH4aTenbHO copMmUpoBarioch K cepegnHe
XX BeKa.



dpaHLuy3CcKkMn MaTemMaTuK,
MeXaHWUK, PU3unK un
aCTPOHOM; N3BECTEH
pabotamun B obnactu
HebeCHOW MexaHUKN,
anddepeHumanbHbIX
ypaBHEHUN, OOVH U3
cosfaTerneun Teopuu
BEPOATHOCTEMN.

3acnyru Jlannaca B
obracTtun ymcTon n npu-
KnagaHou maTemMaTUuKn u
0CODEHHO B aCTPOHOMUM
rpoMmagHbl. OH
YyCOBEpLUEHCTBOBAn
NoYTW BCE pa3aenbl 3TUX
HayK.

Nbep-CumoH, mapkns ge Jlannac
1749 — 1827



AHIMUNCKNU YYEHbIN-CaMOYyu4Ka,
NHXEeHep, MaTeMaTuK 1 PU3NK.
BriepBble npuMeHNn KOMMSIeKCHbIE
yucna anga n3yyveHusa anekTpuyec-
KX Lenen, paspaboTan TEXHUKY
NpPUMEHEHNA nNpeodbpas3oBaHUS
NNannaca gnsa peweHna gudodep-
eHUMarbHbIX YPaBHEHUN, Nepe-
doopmynupoBan ypaBHEHUS
MakcBenna B COBPEMEHHbLIX Tep-
MWHaX 1, HE3aBMCUMO OT OPYrnx
MaTeMaTMKOB, CO34al BEKTOPHbIN
aHanui3. HecmoTtp4a Ha TO, 4TO
XeBuncang 60sbLUY YacTb XKU3HU

Obin He B Nagax ¢ Hay4YHbIM COOO- ) 5
LLLECTBOM, €ro paboTbl U3MEHUNN Onueep XeBucaua
06nunK MaTemMaTukm U pU3nKK. (1850 —1925)




OcCHOBHbIe onpeaeneHUA

* OpuauHasiom HasbiBaetcs pyHkums f(t)
OENCTBUTENBbHOIO NepeMeHHOro, yaoBneTBopsoLLas
YCITOBUSAM:

1) f (t) BmecTe co coeit npoussoaHoi f (t) HenpepbiBHa

Ha Bcen ocu 1, 3a BO3MOXXHbIM UCKITIOYEHNEM TOYEK
pa3pbiBa | poga, npuyem Ha KaxxaomM KOHEYHOM
NHTEpPBArie OCU TaKuUX TOYEK UMEETCH NULLb KOHEYHOE
yucno. T.e. f () — Kyco4YHO HenpepbIBHA.

2) ft)=0npnt<o0.

3) cyllecTBytOT Takme noctosstHHble M >0 um So= 0,
4TO Ans BCsAKOro t ‘ f ('[)‘ <M .e*



3amMe4vyaHus K onpeaeneHuto:
Ycnosue 1) ncknovaeT m3 Kracca opurmHanos oyHKUUN

1 .1
—, 1gt, sIn-
t : t
* 3 ycnosua 2) crieqyeTt, Hanpumep:
0 mpu t<0

f(t)=t° osnavaer f(t)=+

k’[2 mpu t >0

» Ycnosue 3) 03HA4YaEeT, YTO OpUrMHar pacTeT He DbICTpee,
4YeM 3KCMOHEHTA, T.e. PYHKLUN

f(t)y=e", f(t)=t"

HE ABJTAKOTCA OPUTNHAI1aMM.



N306parkeHnem opurmnHana f(t) HasbiBaeTcH
GYHKUMA KOMNNEKCHOrO NepemeHHOoro,
BblyMcassieman no popmyne

[Mepexon ot opurmnHana f(t) K nsobpaxkexHuto F(p) ectb
npeobpa3osaHue Jlannaca.

O603HayeHua: f(t) + F(p) nau



F(p) =T f (t)e Pidt
0

Ob6o3HaveHus: f(t)= F(p) unu f(H)= F(p) nnn f(1)+ F(p).



EanMHnyHaa ¢yHKUma Xesmncampaa

(npm Rep>0)




Haiiaém nsobpaenme dpyHkumn (1) = e

. (p—a)t * 1
e = jet eTrat = —(p-a)| p-a

HeobxoAMMO OTMETUTb, YTO HECOOCTBEHHbIN MHTErpan
CXOAWTCSA, €C/IN HANIOXKUTb yCioBME: Rep > a

Toraa
e—(p—a)t _ e—(Re p-a)t ei(Im p)t .0

t—o0

B nanbHeMwem 31O BCceraa npegnosaraeTcs.



* Teopema 0 cyLlecTBOBaHMU N30OparKeHUsn

N306parkeHmne L{ f (t)} =F(p) onpeneneHo B
KOMMNJEeKCHOW nonynaockoctn Rep=s>S,, roe
S, - nokasatenb pocta f(t).

* Teopema 0 eANHCTBEHHOCTU OPUrMHanNa
Ecau L{ fl(t)} = L{ f, (’[)} ,To () = f,(1)

T.e. Y pa3HbIX OPUTMHAN0B pa3Hble NU30bparkeHus.



CsoiicTBa npeobpa3oBaHua Jlannaca

1. Teopema NMHEUHOCTH
Ecau fl(t)+F1(p), fz(t)+|:2(
ol - fl(t)+B- fz(t)+oc- Fl(

O) , 70 Va,peR

0)+B-F,(p)

T.€. IMHEeNHana KoMbnHauusa opurMHanos
npeobpas3yeTcs B TaKyHO e JIMHENHYIO
KOMBOMHAUMIO COOTBETCTBYHOLWMX N30OpaKeHUN.

[pednazaemca 00Ka3ams caMOCMOAMEsbHO.

Mpumep 1. o, 3%t . 2 i 3

p p-4
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Ecm f@)=F(p)w a>0,10 f(at)+=—F

2. Teopema nogobus 1 (Bj
d

a

loKa3aTenbCTBO.
e Z =at

L{f(at)l=| f(at)-e Pdt = =

Lf(an); { @) dz = adt

P

Q0 pa o0 _P,
“la@)=1[t@)e 'dz=
a ao

:j f(at)-e 2

0

e






O6paTHan 3aaava.

Mo 0aHHOMY u306paxceHUr0 HaAUMmu OpuU2UHan.

1

(p-2)(p-b)
11 1 .11
(p-a)(p-b) a-b p-a b-a p-b’

Hanpumep, F(p) =

' - n3obparkeHne

Torna

bt

a L .
+——-€, - oOpUrnHan
b—a

Nostomy f(t)= Lb e
a_



3. AuddepeHumpoBaHme opurnHana

Echm T (1) — opuruHan c nokasarenem pocra s,

cyllecTeyeT

TO f ’(t)

f'(t) - rakske opurnnanun (1) = F(p),

+pF(p) - f(0) npu Re p >s

loKa3aTenbCTBO.

0 @)

L{f'(t)} = [e ™ f'(t)dt = _

0

=e Pf (1)

u=e ™  dv=f'(t)dt

du=-pe ™ v=1f(t)

O(;’+ p.Te—ptf(t)dt:O— £(0)+ pF(p).
0



CnepctBue.
f"(t)+p*F(p)—p- f(0)- f'(0);
f() = p’F(p)—p*- £(0)— p- f'(0) - f(0);

Mpumep 6. Halitn nsobpaskenme f(t)=cos’t;

f'(t) =—2sint-cost =—sin 2t +— 22 ;
p°+4

F(0)+ pF(p)—1=———

| P’ +4

D° +2

F(p) = .
(p) p(p2+4)




4. AnddepeHumpoBaHmne n3obpaxkeHus
Nycte f(t) =F(p) . Toraa F'(p)=(-1)- f(?)

loKa3aTenbCTBO.

x_gf(f)épfdf] — E[f(f)(g_p{)p At :I((_f)f(f))ﬁ?_p{dfé

p D

F'(p)=

=(—1) f(2).
Cnenctsue. F'(p) = t°. f(t)

F(p)=(0"f(1)



Mpumep 7. Hantn nsobpaxenve f(t)=t".

Umeem: SN
f—(f)x(f}é(l] :—%

Toraa P P
2 n!
t:iz; t2 =_3; ...... th —
P P P
Mpumep 8. Haiitn nzobpaxenne f (t) =te™
N3BECTHO: eat . 1 .
. - a!
Toraa 1 ’ 1
te? = —(—j = —;
-a) (p-a)




