JIEKLIUA-14

§7.2. Jlaniac TypJieHaipyi koHe OHbI HHTErPaJIAbIK TeHaeyiepre
KOJIIAHY

1. Jlaniac Typuenaipyi. bepinres HakTel ! aprymeHtTi f (t) (D YHKIUACHI-
HbIH Jlamnac TypaeHaipyi ien KOMIUIEKC p apTyMEHTTI

F(p)={"e" f(t)ar (121)

(YHKUMACHIH alTaMbI3. OpuHe TeHmikTeri F (p) Ke3 KeareH f (I) (O YHKIHACH

yiniH asbiKTana Oepmeiinl. CoOHABIKTAH TYpPAEHAIPYl OpPbIHAbI  OOMATBIH
dbyHKIUATIAP KIAChIH KEITIPEHIK.

Haktel ¢ aprymeHntti f (t) byHKUMACH: a) f (I)EO,J>O; 9) [ OCIHIH Ke3
KeJIreH  IIEHEIreH  WHTepBaJbIHAA  UHTErpajjaHatuiH  QyHkuus; — 0)
\f (I] < Me™,t — o mapTTapblH KaHaFraTTaHIBIPAThIH K3 KEATeH KOMILUIEKC MOH/II
f (I) GYyHKIUSACHIH TynHYycKa (TymHYcKa) aen aurtaabl. Mysparel, M,s, OH
TypakThl 1amanap. bByn TeHcismikTeri s,-miH Jgon  TOMEHri MoHiH  f (t)
(YHKIMACHIHBIH ©CY KOpceTKili jen aitaasl. (121) dopmynacsiMeH opHEKTENreH

KOMILJIEKC aprymeHTTi F (p) GYHKIUACHIH  f (I) TYITHYCKAHBIH KeCKiH1 (OeitHeci)

JIeIl anuTaabl.

Teopema. Re p > s, obnbichinga (121) uHTErpanbl )XKHUHAKTHI, OHBIH YCTIHE,

erep Rep =s, > 5, Gosca, 0j1 G1pKaIbINThI )KUHAKTBI dKOHE COJI )KAPTHIKAZBIKTHIKTA

aHAIMTUKAIIBIK (PyHKIMS O0nabl.

Konnanbansl ecentepne Oenrini keckin F (p) OolipIHIIA TYIHYCKA
dbyHkusaceiH Taby Kepek 001abl.

1 Teopema. bepinren F (p) ¢yukmusacel Re p > s, 00abICHIHIA HAKTHI

aprymeHTri 6esikri — teric f (I ) (YHKUMACHIHBIH KECKIH1 OOJIBIN JKOHE OHBIH OCY

kepcetkimi s, 6onaceH. Conpa:

1 A+

f)=-=]  e"F(pdp.a>s,
2731 a—ioo

byn epHekti namnacteiH MeJummHHIH Kepi Typienaipy dopmyrnacsl nemn
anuTaJbl.



JMonenneyi. Komekmi ¢fr)=e ™ f(t)a>s, (yHKUMACHIH KapacThbIpaibIK.

@ypbe UHTErpasibl OOMBIHIIA OHBI
_ 1 g °° iA(t-¢)
olt)= o _L d/IL P(&)eds

Typine kenripemis. Byn rerutikre @(t)= e f(t) aybIcTBIPYBIH eHTi3iI,

1

ewvﬁ)zaz_idﬁf;fﬁf@yﬂwadfz

— [ ear] f(edea

TEHAIriH anambi3; MyHga 0i3 1 <0 xarjpaiieiaga  f (r)=0 CKEHIH ECKepJiK.

a+iA= p pen Oenrinen xaoHe (121) MeH oChl anbIHFAaH OPHEKTEPAI Ak JaJaHbII,

0= [ F(plerar

i va-iw
eKeHIH kepceTeMi3. Teopema gonenacHIl.

Enal xoMmmeke p aprymeHTTi F(p) GyHKUMSICH f(t) TYITHYCKaHbIH

KECKIH1 O01yBI YIIIH KeUOIp KETKUIKTI WapTTapAbl KEJITIPEHIK.

2 teopema. Erep F (p) dynkuusicel Re p > s, o0nbIChIHAa aHATUTUKAJIBIK,
p —> karmaina Rep=>a>s, kapTbDKasbIKTBIFBIHAAQ — argp  OOMBIHIIA
. a-+ioo .
OIpKAJBINTBHl HOJITE YMThLUICA XKOHE j F (p)dp wuTerpamer aGCOMIOTTI KHUHAKTEI
a—r

Oonca, onga F (p) bynxmsce

l a-+ios

F)=——|  Flple"dp

B 273 a—ioo
() YHKIMACBIHBIH KECKiH1 001a1bI

2. Jlanniac Typaenaipyinin kei0ip kKacuerrtepi. Keneuiexkre bIHFANIBI

Gomysl yurin f (t) (YHKUIUACBIHBIH KecKiHl F (p) JeTeH YFeIMIbL [ (t)=F ( p) nen
Oenrineitmiz. TypnenaipyaiH KacCHETTEPIH KapacThIPabIK.

i” (Cuizbimoix). Erep f(t) men g(¢) Tymuycka GyHKiusmap Oosnca, oHaa
opKamaH TYPAKTBI o MEH yij KOMILICKC caHIapbl YIIiH

qf(r)+ ﬁg(t) = aF(p)+ ﬁG(p)KaTmcu OpPBIH/IbI MYH/IA g(f) = G(p).



byt @pHEKTIH AYPBICTHIFbI all-alKbIH.
2° (¥xcacmulk). [ (r) TynHYCcKa 00aceiH. OHma V& TYpakTbICH YIIIH

1
¥ (at ) = 5 F (EJ KATBICHI OPBIH/IBI.
a

Paceinna,

a

2 o

3% (Tynuyckanor  Ougpgpepenyuanoay). Erep  f '(t) Hemece f "(r)
dbyHKupsUIapsl, Kannsl kargaina f"(f) GyHKUEICH TyIHYCKa (TymHycKa) Gonca,
OHJIA:

f'()= pF(p)- £ (0) (122)

HeMece
£00)= p"F(p)—p™' £(0)~p" 2 £(0) ...~ £ (0) (123)

Hanenpeyi. Rep=s>s, Oonranaa lirr[} f(t)e™ =0 exenin eckepcex,
1

OeJliKTen MHTErpaaarl,

£6)= [ e

(122) epHerin anambI3.

s +p flt)edr = pF(p)-£(0)

Jon ocsl xonmen (123) epueri ae ganengeHent.

4° (Tynuyckanwr unmezpanoay). Erep f (t ) TyIHYCKa Oosca, oHja J: f(r)dr

TYNHYCKA JKHE

[F(ekie = 112)

p
KaTbIChI OPbIH/IBI.

Haneaneyi. g(t)=_[: f(z)dr (yHKUMACHIHBIH Ja TYNHYCKA €KEHiH OHaii

GaikaiMbI3, sFHU g(r) QyHKUMACKH a), 9) sKoHE 0) IapTTapbIH KAHAFATTaHIBIPAIbL.



f6)=F(p)g(t)=G(p) Gonewm. g'(r)= f(r) Temnirinen F(p)=pG(p)-2(0)= pG(p).
G(p)= (p) F(p)

Bynan g(t)= HEMEce I g(r)dr = T KaTbIHAChI IIbIFA/bI.

f(t) xone g(t) TynHycka GpyHKUMsIIAPHI YIITH YHBICY OMEpPALMACH dpKAIIaH

OPBIHJBI KOHE
freg=[f@glt-ndr=[f(D)glt-r)dr.

5° (Kebeiimy meopemacet). Erep f(t)=F(p), g(t)=G(p) Oonca, oHma

oJlapblH f * g y#bICy /1a TYIHYCKa 001a/ibl JKOHE

f*g=F(p)-G(p). (124)

Haaeaneyi. f(r)g(t—17) xebentinaici r aprymeHTiHIH 0 <7 < OOJIBICHIHBIH
CBIPTKBI HYKTeJepiHae Hesre TeH. An  f(7)g(t—7) (yHKIMACHIHAH AJBIHFAH

MHTErpaJIabIH MOH1 Oap koHE a), 9), 0) wapTTapblH KaHaraTTaHablpaasl. Jlammac
TYPJACHAIPYIH KOJTaHbIII,

Te"” {j' f(D)g( - z')dr}df = j‘f(r){]& g(t- z')e"”dr}dr

0 t-r=t

= jf(r)e"”drjg(t,)e"”‘ dt, = G(p)F(p).

Keitbip unTerpanasik TEHACYIACPAl MICHTY KEe31HAE MbIHA TOMEHICT1 Kypaeml
Ke0elTy TeopeMachl Maii1asl.

6’ (O¢gpoc  meopemacst).  f(t)=F(p) OONCBIH >KOHE AHAIUTHKAIIBIK

—ig(p)

byukuusiap G(p) men g(p) meiHanai 6ainansicra G(p)e = g(t,7) 6ouchIH,

COHIA

FlamlG(p) = | f@)g,0)dr.

Haaenneyi. Jlannac TypiaeHaipyiH KOJIIaHbII,

Te”’{?f(r)g(t,r)dr}dt = ];f(r){j g(t,r)e’”dr}dr =

Lo o}

= [ f(1)G(p)e *""dr = G(p)F[q(p)]

=



7° Bisre ecy kepceTkimtepi s, men s, Gomram f(t), g(f) TymHycKanapsl

Oepincin. OnapapH KOOSHTIHIICI € TYMHYCKA 00Iaabl, OHBIH YCTIHE

b+im

gnf0) =~ [ F(9)G(p— q)dq, mynnarst b>s,, Reb > s, +b.

b—im

Hanenneyi. Opune, erep f(t) men g(f) TymHycKazapbl §, MEH §, ocCy
KOpPCETKIITI TymHycKa Ooisica, onma f(7)g(t) xeOeHTIHAICI [O€ KOPCETKIIIl
§ =5, + 8, TynHycKa 6omanel. Jlamiac TypiaeHIipyiH KOJIaHbII,

[ gt "di = j{ﬁ | F(Q)e‘”dq}g(t)e”'dt =

a—ix

bt o x s 1 b+im
=— | F(g){[g0)e"™ dt}dq ==— [F(¢9)G(p-q)dq.
278 % 0 2

b—im

3. BoabTeppanblH MHTErpaabIK Tewaeyi. 1) Jlannacteiy Typienaipyia
P(x) = A[ K(x=$)p(s)ds + £ (%)

HHTCTPaAJIABIK TeﬂﬂeyiHe KOJIJIaHAMBIK.

K(x) men f(x) dyaxkmusnaper (x>0) ysimiccis ¢yHkuusap xoHe

f(x)lSMze"zx Oosica, OHIA

TynHyckanap OonceiH.  Erep ’K(x)‘g Me™,
Teweynin memimi o0 -t |p(x)| < M,e™, s, >max{s,s,} Typiuze Garanay

KUBIH emec. Jlemek, ¢(x) QyHKIMSICH Aa TYITHYCKA.

p(x) =d(p), K(x)=K(p), f(x)=F(p) Ooncein. bepiiren tenaeymin exi
KarbplHa Ja Jlamnmac TypiaeHIIpylH KoiaaHsbll, oraH (124) epHerin naijanaHcak,
¢(p) = Ak(p)p(p) + F(p) renneyin anampis. byaun

F(p)

¢(P):1_/1k(p)-

(125)

byn epuekreri ¢(p) o¢yukumacer Rep=s>s, KapThl Ka3bIKTHIFBIHIA
aHaMUTHKANBIK 60mysl yiin (125)-tiH OGeniminig Re p > s, xapThDKa3bIKTHIFBIHAA

TyOipyiepi OoMaysl Kepek.

Jlannacteiy (MesuinHIIe Kepi TYpJIeHAIpiN) TYNHYCKa Taly ¢opmynaceiH
MaijajJaHblIl,



“w F(p)
- ;Nd ! > s,
@(x) Qms_jr_xl_ik(p)e p, s>5.
(YHKIMACHIH aHbIKTaHMBI3. (125) Terairia
F(p) Ak(p)
-F(p)=——7———-F(p)=—"7—F
¢(p)—F(p) 1 2k(p) (p) 1 2k(o) (p)

Typinae Hemece ¢(p) = F(p)+ AR(p; A)F(p) Typinzae xa3yra 00Jaabl, MYIIIaFbl,

L k(p)
S Y T}

Erep R(p;/l)#R(r;)L) eKkeHl Oenrurn Oosica, oHzga OepuireH TEHACYIIH

LIELIIMIH
o(x)=f(x)+ lj R(x—s;) f(s)ds

Typi}me T&GEIM]:B, MYHAafrbl, R(x;A) TCHACY AAPOCBIHbBIH PE30JIbBCHTACHI.

=(x=1)

1 mbIcan. @(x) :cosx+Ie

0

@(1)dt TeHzeyiH wemy Kepex.

. 5" A o
Hlemyi. e~ g Oonrapabikrad, Ttenigeyre Jlammac  TypsieHAipyiH
p+
KOJIJIaHBIII,
p |
dp)=——-+ ¢(p)
r+9 p+9
OpHerid anambi3. byan
1 1
= + :
#p) p’+9 p’+9

CoOHFBI OPHEKTEH TYMHYCKA TaYbIM, HHTETPAIIbIK TCHICYA1H HICIIIMIH
L.
@(x) =cos3x + gsm 3x

TYPIH/IC aHBIKTAMBI3.

1-TekTi



JKGe=)ps)ds = £ ()

MHTETPAJIBIK TCHICYIH KapacTblpaiblK. OyraH Jlammac TyplieHaipyiH KOJIJAHBIM,
K(p)¢(p) = F(p) epuerin anamsi3. byan

_F(p)
P(p) )

Erep K(0)#0 Oonca, oHma coHFbl epHEKKe JlammacTelH Kepi TYypJeHYIH

KOJIQHBIIN, TCHACY/IIH MICHTIMIH

o= [ TP
2 . K(p)

TypiHje Tabamsi3.

2 wMbican. l-tekti Xx' = j(x2 +6xt—T7t*)(t)dt wunTerpanablK TEHACYIiH
0
wenriMin  tabaiibik.  fAapo  K(x,1) =8(x—1)t —(x— t)’. CoHBIKTaH TEeHICYAl
xt = j(x — 1)’ (t)dt + Sj (x—t)te(t)dt Typinae xa3pin, ogaH Kelin x@(x) = ¢'(p)
0 0
EKEHIH €CKepill, COHFBI TEHICYIEH

!
o A e i
P P P

4
3p2

epHerin amamei3. bynan ¢(p):C“\/E+

5
4

4x C ;
XKoHe @(x) = m +— TypiHze
X
TeHJICY/I1H NIeNIIMIH alaMBbl3.

2) Jlannac TypJenaipyinig BoabTeppa MHTerpaiibiK TeHaeyJep :Kyiie-
ciHe KOJ/IaHBLIYbI.

n X

0,(X) = f()+AY [K,(x=5)p,()ds, i=12,...n

=l o

TeHJeylepl KYHeCIH KapacThlpaiblK, MYHIAFbl, K, (x)XoHE f(x) (DyHKUMAIAPHI

y3imicciz opruHan ¢yHkiusnap. bepinren skyideHiH exi jkarbiHa jga Jlammac
TYPJICHAIPYIH KOJIAHBIII,



6.(P) = F.(p)+ ALK, (P, (p), i=120cm

KyHeciH anambis. bynan ¢ (p),@,(p),....4, (p) KecKiHAEpiH aHBIKTAI, COaH KeHiH

osiapra JlaruacTelH Kepi TYpJEHAIPYIH KOJIJIaHbIN, OepuireH >KyHeHIH [eliMiH
Ta0aMbI3.

3 MbIcall.
X

¢ ()= f()+ [, ()t
0

%
Py (x)=gx)+ (j)cc)s(x - t)gpl (t)dt

KYHEHIH LIEIIMiH Ta0y KepekK.

) |
Memyi. 1+—, cosx-+

- o 41 OonranapikTan sxyiere Jlamnmac typiieHaIpyiH

1
omzasin, - (p)=F(p)+4.(p) ¢2<p)=c<p)+pj’+l¢](p), areGpanbIk

TEHJEYJIepl KyHeciH anaMbl3. bynan

2

b(p) = F(p)%f?(pn P pflc(p),

1 1
$,(p)=—F(p)+G(p)+— G(p)
P P
€KEHIH aHbIKTalMbI3. byl epHexTepre yibICy onepalusChiH KOJAAHBbIII,
x x 12 2
0,(x) = f)+ [ (x=0) f(r)dr + [ g(x~ r)[n EJ dr,
0 0
,(x) = g(0) + [(x=1g()dr + [ f(t)dt
0 0

Typinae 6epuireH KyHeHiH menriMid TabaMbI3.



3) MUuarerpo-muddepeHnumanaplk TeHAeyal wmemy. MpHa  UHTErpo-
aupGepeHIHATIBIK

0" () +a,p" () +..+a,p(0)+Y [K (x=9)p " (s)ds = f(x)  (126)
=0 ¢
TEHICYiHIH
9(0)=9,, P 0)=g,...0""0)=9p,, (127)
IIaPTTaphlH KaHAFaTTaHAbIPAaThIH ImemiMin Taby kepek. Mymnma K (x), f(x)

byHKUMAIapsl TYNHYCKAa QyHKIMs1ap O0ICHIH, COHIA TEHACYIIH 1IEIMI ¢(x) -Te
TYIHYCKa 001abl.

P(x) +D(p), f()+ F(p),K,(x)+K,(p) ©Goncern (126) Tenmeyine Jlammac

TYPJICHAIPYIH KOJIIAHBIII,

O(p)lp" +a,p™ +..4a,+ > K .(p)p’1=F(p)

j=0
OpPHETIH ajlaMbl3, MyHAarbl, F(p) Oenrinl Qyukuusa. COHFbI TEHACYICH

F(p)
p'+a,p"” +.4+a,+) K (p)p’
j=1

O(p) =

byn epuexkke Jlammacteii kepi TypiaeHalpy ¢opmynacklH Koiagassin, (126)
Tenaeyinid (127) mapTrapblH KaHAFATTAHABIPATHIH HICHIIMIH TA0aMBI3!
1 = F(p)e"dt

@(x) — 2 > J. n o
& aie 1)” +a]pn_l +"'+an +2Kf(p)pj
J=l

4 mpican. @"(x)+ Isin(x —D)[@"(t) + @(t)|dt = 2cosx TeHOEYiHIH
0

@(0) = ¢'(0) = 0 maprrapblH KaHaFaTTaHILIPATHIH LICHIIMiH Taby Kepek.

Memyi. sinx+———, cosx+ ?p OonranabikTaHn TeHaeyre Jlammac
p +1 p +1
TYPJICHIIPYIH KOJIJaHCAK,
2 1 2 2
P'O(p)+—— [P O(p) + D(p)]= 5L
p +1 p-+1



_2p
(p*+1)*"

TeHJIEY 11H OepuUIreH mapTTap/ibl KaHaFaTTaHAbIPAThIH IIEIIiMI 00JIa Ibl.

epHerin anambis. byman @(p)= AFHH @(Xx) = xsinx Oepuiren

4) 9uici3 epexkueiri 0ap sApoJibl BosibTeppaHblH MHTEIPAJABIK TeH/1eYyiH
wiemury.

K, (x— )

P(x) = ;Lj p(s)ds + f(x), O<a<l (128)

TeHJEyiH KapacTblpaiibik. Mynnarel, K (x),f(x) ¢ynkuusnapsl Oepuirex
o1

Tynaycka Qyukuusnap 6oncwn: f(x)=+F(p) xone K, (x)+K (p). Eupgi —
X

byukuuaceiaeiy Jlannac TypaeHaipyin TabanbIk:

™ Te’ dt Ja-
[—dx=| px=t|= p*[= T(-a);
0 [ p

0
IEMEK,

K b+ oo
%) +T(1-a) [K,(9)(p-9)*'dg=H(p),

b=in

myHaa, b>0. Omnaii 6onca, (128) tenaeyine Jlannac TypieHAlpyiH KOJJAaHCAK,
O(p) = AH(p)®(p) + F(p), bynan

F(p)

q) ¥
(p) 1_AH(p)

AFHH

1 a+ie F(p) ) P_‘-dx
27 . 1= AH (p)

P(x) =

OepluireH TeHAEYIIH MIeiMi 00Ia bl

@(s)
oVX—S8§

5 mpicann. @(x) =4 j ds + f(x) TeHIeyiH KapacThIpalbIK.



OonranjpikTan Tenaey ®(p) = F(p)+ A \/E(D( p) TYPIHJI€ *a3buiajibl, aji Oy 1aH
P

A\/; ;L\/E
®(p)=F(p)+— L _F(p), —E_=>1rEy".
l—l\/; 1_,1\/E st P
p p

byn epuekke kepi TypaeHAipy GOpMyJIachlH KOJIAHBIN, TEHIACYMIH MIEHIIMIH
aJ1aMbI3:

p(0) = () + [| Rex =) f (),

MyHa, R(x) = i (A@)”

n=l1 xl—‘[ n)
2

6 mMbicasl. AGEIbIIH HHTETPAJIbIK

dt =sin x

f @(1)

oNVX—1

TEHJICYIH LICIIY KepekK.

. | Vs . | .
Mlemyi. —=+_ [—, sinx+— OosranabiKTan OepuireH TeHIeyIeH
\/_ P p+1

X

& k
\/Ecb(p): L. 6ynan D(p)=—= ‘ T reve, g0 = S i
p p’+1 Jr p*+1 \/7 Todx—t

cos(x—t) gt

7

Hemece @(x) = —J



