Ilekunsa 7



[Mpeobpa3oBaHue Jlannaca
F(p)= | f(t)e Pt
0

f () - dyHKUMA-OpUrMHAN;

F(p)=L f(t) -wusobpaxenune nnu
TpaHcPOpPMaAHTA

O6o3HauveHue: f(t)=F(p)



CBoiicTBa npeobpa3oBaHua Jlannaca
. JunentHocte:  a- fy(t)+B- f,(t) =a-F(p)+B-FK(p)

1
. Teopema nopobusa: f(at) = - F (gj

. AnddepeHyunpoBaHmne opurmHana
f'(t) = pF(p)-1(0)

. AnddepeHunpoBaHmne n3obpakeHuns

F'(p) = (=1)- (1)



OpuruHanbl n n3oopaxeHus

1) F(p)
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[pyumeHeHUe onepayMOHHOro metoaa ANA
peweHuna anddepeHUnanbHbIX ypaBHEHUN

1. Pewnte OY  Xx'(t) —4x(t) =1—4t; x(0)=1
Pewenune: nyctb X(t) = X(p);

rorga X'(t) = pX(p)—x(0) = pX(p)—1;

1 4
l=— 4#=—;
p p
NMonyuynm uszobpaxcarowee ypasHeHue

1 4
pX(p)—1 —4X(p)= >
pp




Bbipa3sum X(p)

1 4
X(p) p—4 = ~+1;
p P
p—4+p° 1 1
X(p)= = — ,
p* p—4 p° p—4

BocctaHoBUM opurmHan X(t)

X(t) =t +e"



2. Halitv obwee pewenne oY X —X=1;
Jonyctum  x(0) =c. Myctb x(t) = X(p).
Torga nsobpaxatolLee ypaBHEHNE UMeeT BUL,

(pX —c)—X :i;

p

1 c 1 1 ¢
+ = ——+—;
p(p-1) p-1 p-1 p p-1

BocctaHOBUM OpPUTUHAN:

Haxoamm X
X =

X(t)=(c+1)e' —1.



5. MHTerpnpoBaHue opurnHana
Myctb f(t) = F(p).

[
Toroa GyHKUUA If(l‘)df TaKXe ABNAETCA OPUTMHANOM,
0

t
npu aTom J-f(r)dt = m
0 P
[
AoKa3aTenbcTBO. [lycTb @(7) = j f(t)dt . Torpa
0

0'(1) = [ | f(r)dr] = f .
0



C Apyron CToOpoHbI 0 cBOMUCTBY AnddepeHUNPOBaAHUA
OpPUTMHanNa

0'(1) =pD(p) —(0) = pD(p).

Takum obpasom, F(p) = pD(p) wm cI)(p)_F(p)
P

Mpumep 9. Haitn nsobpaxkernne f(t)= Jetdr
1
p-1

PeweHune. N3BecTHO, YTO e = Tor,u,a

t
je‘dr,:' 1 .
0 p(p—l)




6. UIHTerpnpoBaHue n3oopaxeHus

Nycte f(t) =F(p), v nycTb nHterpan j F(z)dz

cxoauTes. P
Torna E j F(z)dz.
[1loka3aTenbCTBO:
J:F(Z)dz = I[I f(r)effdr] dz = J{j ezrdz] f(t)dr=
P p\0 0\ p

1 L
-

| f(r)dr=j:&e‘p?‘dr,:'&.
P 0 !

[
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NMpumep 10.

Hangem nsobpakeHne yHKumMn smr
4
sint T dz o -] T X X
=| — = arctg z| , = ——arctg p = arcctg p.
t - 2
»Z +1

Hangem nsobpaxxeHne HTerpanbHOro CMHyca

r .
Si(t):JASlanT.;arcctgp: T _arctgp'
T p 2p P



7. Teopema cmelleHUA (3aTyXaHus)

Nycre T (t) = F(P). Torna ana n6oro
KOMMEKCHOro YMcAa a cnpaseanmBo COOTHOLEHNe

e f()=F(p-a) e Re(p-a)>s,
JloKa3aTenbCTBO.

e f(t) = j e’ f(H)e ¥'dt = j f(r)e_(p_“)rdr =F(p—a)
0 0
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NMpumep 11.

v o .. ar _:
Haaém nsobparkeHne ana opurmHana € sSimnof
® ®

——, 70 e“sinor=

Tak Kak s of = —
p-+® (p—a)y +o

0—a
(p—a)2+(x)2

AHanornuHo, e cosomt =

13



OO0paTHan 3apava.
HanTtn opurnHan ansa nsobpakeHus

2p—=35
F(p)=——+——
p-—6p+13
PeweHue:
2p-5 2(1@—.’31)+1_2 p-3 1 2 .

P =6p+13 (p-3)+4 (p-3)+4 2 (p-3)+4

= D¢ cos 2t + 5833 sin 2t
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8. Teopema caBura (3anasgbiBaHUs)

Nyctb (1) = F(P) numcno T>0. Toraa
ft-t)=e " F(p)

JloKa3aTenbCTBO.

J: f(t—t)e Pdt=
0

I—T=Xx

I=Xx+T

T rco s

- J.f(x)e_pxe_ptdx =e:*_‘mjf(i‘ti‘)f*l’_‘Mfii’%i‘ =e “'F(p)
g 0
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UTo 3HAUNT «3anas3abiBaHue»?

f(t) A f(t—r)

>t i =t
O O T

7=t ft-v=f-y(t-7)
:
11--

EaovHnyHaa yHkuma Xesmucanga

CO cABUrom (3anosgaHnem) Ha T
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3apadva 1. Hantu nsobpaxeHne eguHNYHOIO

MMmnynbca 0 /<0 R
f()=<1 0<¢<1 t
0 7>1 —

PelwleHune:

[lpegcTtaBuM OaHHYHO PYHKLMIO C MOMOLLLHO
doyHKUMK XeBucanga

SO =y(t)-x(r-1)
Torpa 11 l—e

=y ()= (t-1)F= -2 P =
f@O=y(t)=y(t-1) T .




3agada 2. Hantmn nsobpaxeHmne yHKUNN, 3agaHHON
rpagpmnyecku

ﬂx

1 ________ }

PelwleHune:

fO=tyx(t)-tx(r-1)+Q2-Dy(t-1)-2-0)yx(r-2)
nnun (nocne npueeaeHns NogobHbIX)
f@=ty(t)=-2-Dy(r=-1)+@-2)y(r-2)

Torpa 1 5 1
F(p)=—-—e€” +—1e_3p

P P P




