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K TEOPHH CKHUH-I®®DEKTA B NEPEX0OAHOM PE:KHUME
B. H. Boaocos u 5. B. Yupuxos

PaccmoTpum wacTubiif cAyuail mepexo4HOro pexkMMa — BKAIOUEHHE MEepHO-
AMUYECKOTO MAarHMTHOTO MOAsi. B mpocrefileM OJAHOMEPHOM CAydYae JAAS
noaynpocrpanctsa (x > 0), samaroro mnposoauukoM (MPOBOAMMOCTb O, Mar-
HATHAs NPOHULAEMOCTb {*), 3ajauya CBOAWTCS, KAK H3BECTHO, K yPABHEHHI>
(rayccoBa cucrema ejuHHN)

2
(Z—f;[: 41\:2;; oH . (1)
X ¢t ot

Ilyerp sagamst rpamnunsie ycaosusa H(0, £)=0 nmpu #<0 n H(0,¢)=
== H,sinwt npa ¢ >0 un Hauarbubie ycrosua [ (x,0)=0. Pewmenne aroit
3ajgaum ¢ nomolubio maTEerpara Jworamers umeer Bual']

. NEN
H(x, t)=H, ]/»;t—‘sin(':——u)e *u "du, I
0 ‘ : (2y
x2 c
=X A= . —
A 2a27° V2nwus poT . !

TIpeobpasyem aTo BBipaxenue '

— o A © 4
H(x, #)=H, V% ( [ sin(t—u)e “u du— ( sin(z—u)e “u " du> -
0

[lepsoe craraemoe mpeacTaBAseT pelieHHe 3a4auM O CKHH-3(pexTe

T TR . X
B yCTaHOBHBIUEMCS De:KHMe, UMewlllee, KaK U3BECTHO, BUA: He 2 sin (-: — X) .

A
Bropoe caaraemoe o6osmauumm uepes f V}—tp(t). Myukuns ¢ (t) yaos-

AE€TBOPAET YPDaBHEHHUIO
A

¢ () +e()=/() f()=e~ 7, (3)

KOTOpO€ SABASETCS YpPABHEHHMEM BLIHY:KAEHHBIX KOA€GaHMH rapMOHHUECKOTO-
ocuuarsropa. (Dusnuecku oueBwaHo, uro ecAm QyHkuus f(t) Maro HaMme-
HAETCA B TeueHHe Nepuosa cobCcTBeHHbIX kKoAeGaHuMH ocUuAAsTOpa, B ypaB~
nennn (3) mMoxHo mpenebpeub uHepuunouubiM ureHoM (9 (t)) m Torza

?(x) =/ (z). (4)

1 Anarorwqrelii MeTos NPHMEHAACS NPH pacyeTax NMEPEXoAHLIX NPOLECCOB B SACKTpH-
ueckux pensx | 3]. Pewesna 6blAM nNoAyvenbt B BHAe PAAOB, CX0AHMOCTb KOTOPLIX He
HCCAEA0BAAACh M AHAAM3 pelUeHHs] He IPOMU3IBOAHACH.
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Tax kak mepHo4 OCHMAAATOPA paBeH 2%, TO yCAOBHe cnpaBeirnBocTu (4)
ectp 2nf () <€ f(x), uam npn A>1
2> A. (3)

C yuerom (5) pemenne AAs MepexoZHOTO IpoLecca HNPHHAMAET CAEAYIO-
1uui npocToél Bug

H(x, t):Hol/——‘?f(r) +Hoe_%sin (:——%) (6)

TourocTp 3TOH (QOPMyABI BO3pacTaeT ¢ YMeHbIIEeHHEM OTHOUIEHHA

f. A
L~ <. Ars npumepa Ha pHCYHKe TNDOM3BEAEHO CpaBHeHHe TouHOro (2)

f =z

1 X
s 10 15 g

BaBHCHMOCTb MarsuTHoro IIoAsd OT BpEeMEeHR Ha r)\yﬁnﬁe
X = SA.

7 — PesyAbTAT 4YMCAGHHOTO MHTeTpHpOBaHMs Bhipamenua (2); 2—
npubAumendoe pewesne no gopmyae (6).

# npubrmuennoro (6) pemennit gas A=12.5. Boaee crporas, xora wu
©6oree rpybas omenka urena ¢’ (t) B seipaxennn (3) 2ana B ,Ilpuroxennn®.

[TepBoe caaraemoe B QopmyAre (3), cBasaHHOe ¢ NMepexOAHBIM MPOLECCOM,
xz
¥IMeeT MNOpH 3a4aHHOM X MaKCHMyM B MOMEHT BPEMEHH 1:-—”—7514——@,

A2
pasupii 0.46 HO(;) . Takum o6pasoM, B OTAMUME OT YCTaHOBMBIUEIOCH

pe:KHMa, MPU KOTOPOM AMIAHTYAa MAarHHTHOTO TIOAA yObiBaeT ¢ rAybmHoi
[

A
DKCIIOHEH[IMAaADHO (H~e ), B MEPeXoJHOM peXHMMe MAaKCHMaAbHOE BHa-

2
. X
YeHUE MATHUTHOTO IIOAA y6bmae'r ropasiao MeAA€HHEE, BCEro Kak (Z‘) .

Ara rpannunbnix ycrosui suza F(0,£)=0 npu t<<0 u H(0,1)=—
= H,cos of npu {>>0 anaAOTHUHBIM IyTeM MOAyuaeTCA (POpMyAa :

z

Hio )=Hy)/ 27 )+ He * cos(s—3). (7)

ITpu BrAOYEHHH NOCTOSAHHOTO MarauTHOoro mnois Fl, mepexoanmit npo-
gleCC OMMCHIBAETCA TOUHHIM Bbipa:keHueM [']

H(x, )= H,|1—erf V ER (8)
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C nomompio @opmya (6—8) MoxHO aHaAHBHDOBaTH MHepexOiHBIR TpO-
mecc MpH BKAIOUEHHH A6GOro MepHOIMYECKOTO MATHATHOrO IMOAS, pasAaras
ero B psa Mypoe. [Toraras

) y

H(, y=H, [ao + 2 (a, sin nof 4 b, cos nwoz‘)J ,
n=1

MOAYYMM NPHUOAUKEHHOE pelleHHe

H(x, )= Hya, |1 —ert ‘/g]ﬂqol/%o‘ f(TO)iL;u,_

n—1
o o]
) by x2 c
—+ T v'_‘ +H . — Ay ——— .= W.f
f( 0) HL n2 yet. 0 ZAS ’ 0 \/21'Cc|u.w0 3 0 0%
 —

rae Hyc..— pewmeHne 3azaun o0 CkHH-3Q(PeKTe B YCTAHOBHBLIEMCH peKHMe.
Pasymeercs, nmarokeHHblli MeTOA MOAHOCTHIO NPHUMEHHM K aHAAOTHYHBIM
3aszauaM u3 Jpyrux obiracreil, HanpuMmeép, X 3aJaYaM O TENAOIPOBOAHOCTH.

ITPUAONKEHHE

Ouenxka 9"(x). Jokaxkem npeasaputerbHo Aemmy. [lycts ¢pynxuns f(x)
MOHOTOHHa Ha orpeske (a, b), Torza

b

J £ () sinx die [ 2| fomas || e ) (9

aa,
a

rae fpax — MakcHMaAbHOe sHaueHme f(x) Ha orpeske (x;, xp). Uepes a, a,,
At
b, u b, o6o3nauens 6Amxailimue Toukm ¢ obeux CTOPOH 4 U b, B KOTOpHIX
sinx —=0; npuuem sHauk# ,1° u ,2“ BbIOpanbl Tak, uro otpesku (a,, b))
u (ay, by) kpaTHB 27
Ilyers sinx >0 na (ay, a;+7%) u f(x) > f(x+ =), Torza

J.f(_yc)sinxdx: J sin x [ f(x) — f(x 4+ =) dx +
-+ j 'sinx[f(x)—f(x+~r:)]dx+,,,}0, (10)

M B TO e Bpems, TaK Kak Ha (d,, @,—+ 7) sinx <0, umeem
by \
| £(x)sin xdx <0. (11)

2

Takum o6pasom, murerpar Ha (@, b,) v (ay, by) nmeerT pasHble 3Hakm.
AHAAOTHUHO MOKHO [IOKA3aTb, UYTO BTO BBIMOAHSETCS M BO BCEX JAPYIuUx
CAyuasx, T. €. He 3ABHCHT OT 3HaKa sin X m sHaka f(x)—f(x—+7).

Paccmotpum maTerpais Ha orpeskax (a, a)), (a, ay), (b, b)), (b, b,). Tax
KaK BCe OTpeakn < ¥ 10 ONpPEeAEAEHHIO, TO

‘o

' jf(x)sinxdx <|fmaxHCOSG-COSGl)l<QIme[, (12)

[N 2.a,
a

ﬂO.Z[OGHbIe OLECHKH MO2KHO CAECAATD M AAST OCTAAbHBIX OTPEBKOB.
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Pas6usas murerpar Ha uacty n yuursiBas (10) m (11), nmeem

a, by by
ff(x)sinx dx—j ——‘J = j f(x)sin xdx > 0.
t a b a,

C apyroit cTOpOHBI,

b a, by b,
| f(x)sin xdx — j — j — j £(x)sin xdx <0,
a a b g
OTKyAa . ) ) . b
j +‘j <jf(x)sinxdx<j' +[.
a b a a b

Ha ocromauun (12) umeem
b

[ f(x) sin xdx

a

K2 (1 fmex | 1 fimax )-

aaq

JAokasaTeAbcTBO He H3MEHHTCA, €CAM BMecTo sinx Oyzer sin(x—+a).
C nomompio Bwipaxenus (9) ogenum ¢"(t). Marerpupys aBamant mno
., poy

gactam 9 (1), noayzaem u3 (3) ¢’ (t)=j sin(t— u) f' () du. Pas6usaem f'(1)
T
Ha MOHOTOHHBE y4acTKH M o6osHauaeM uepes [, 3Hauenne f B N-M MaKch-

myme. Yuwrnisan, aro f>f >f
npn < 0.142 4

n
u uro f'—0 npu 1 — o, umeeM
1 2

4 " " 1 10
o' < 6f +Af. +4f = ‘lﬁ; :
1 2 3
0.142 A <t<C0.357 A
" 4 1 4
o <o 4+ Af +Afl = 5_;7 ,
2 3 .
0357 A<<<<<150A4
CP” < Qf‘/ + 4 73 — 117.’2 ;
nfzax max A
1.50 A << << @ p )
v 1 15
¢ <=2 ()5 (F— 55+ 7).

rr

Ouennm oTHOWweHHE <P7’ B3AB MHHMMaAbHOE 3HaueHue [ Ha Tex 2Ke

otpeskax. Aas 0.142 4 <<= <(0.357 A nmeem %" < 3714—3;—0; ara 03574 <<

44

<1.50,£l—-<9—f”<4T(L)1'—z§ M AAS 1.50A<1<OO—-‘P7<ZT—'2§ AAst Ao6oro A.
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