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Kupui

[typm-JInyBum onepatopu Ae6 atagaaural KyWnaara

d? 1
E—d7+q(X), xeR

ormepaTtop MareMaThkaja xaM, (U3HKaJa XaM KEHI Kynamaa KyJUIaHWJIaJIu.
Omatna Q(X) ¢yskmmsra IItypm-JIMyBHII OINEPATOPHHHUHT  [TOTCHIIHAIM
neuniIaan.

bepunran norenuuan Oyinya [ItypMm-JInyBuit onepaTOpuHUHTCIEKTPAT
XapaKTEpUCTUKAJIAPUHNA TOMMII Macajlacura CIEKTpal aHAJIW3HUHT TYyrpu
Macajiacu JIeMuiaay, akCuHYa, CIeKTpal Xapakrepuctukanap Oyinua Lltypm-
JImyBunn omepaTopyHM THKJIAIl MACAJIACUTa CIEKTPAJI AHAJIM3HUHI TECKapu
Macanacu Aeuwnaan. Typiau Xul yerapaBuil IapTiapAaru CIeKTpIap, CIeKTpa
(GyHKUMS, COYWIMII Ha3apHsACMHUHI OepuiraHiapd Ba IIyHra yXIIaml
XapaKTEePUCTHKAIAp CIEKTPaJl XapaKTepUCTUKaIap Oyia OJUIIN MyMKHH.

Teckapu cmekTpan Macanaigapau ypranwm XX acp Oomnuiapuaa
Oouutanran OynuoO, Oy MYHAJMUIIHUHT PUBOXKHIa MYXUM TYpPTKH OYJraH WIIK
Hatiwka 1929 idimnga B.A. AmOaprymsna[1] TOMOHHUJIAH  OJIMHTAH:
AMOapIyMsHHUHT Oy HATH)Kac MYXHMM OJKaHJIUTHra OUpWUHYM OYInO mIBen
marematuru [.bopr »bTHOOp Oepau. Ymyman osranna Itypm-JIlnyBusn
OlepaTOpyuHM OWTTAa CHEKTp SroOHa paBHILJa AaHUKIAl OJMACIUTMHU Ba
AMOapiyMsiH HaTHXKacu yMYMHM KOMJAaJaH MCTUCHO 3KaHWHU Kypcartau. Y
1945 ¥unpa ukkuTa YerapaBui IapTra Moc Kemaaurad cnekrpiap Ltypwm-
JIuyBHT OmNEpaTOpUHM SITOHA paBHINIA AaHWKIAMWHK McOoTiaamu. bopr[13]
yui0y MIKJa TEHTJIaMaHU UKKUATA CIEKTp €pAaMuia KypuIll alrOPUTMUHUA XaM
Oepau, aMMo A, Ba p, connap cnektp Oymaguran lltypm-JInysumn oneparopu
MaBxyn Oyncun ne6 dapa3 kwinu. boprHuHT Oy WIMUAaH KEHWH TECKapu
Macajanap coxacuaa MyxuMm msnanunuiap JlesuHcon[15] Ttomonuman om0
Oopuiu Ba OMp KaH4Ya HaTWXKaiap KyJra KUPUTHIIH.

Teckapu macamamap Hazapuscuaa sHa Oup MyxuMm Kagam 1950 imnma
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B.A.Mapuenko TOMOHMIAH KyWunau. Y OupuHUM OYIMO aJIMamTHPUII
OTIEPAaTOPUHMA TECKApW CHEKTpaJ MacajajapHU YpraHUIIra TaJaOWK KWIIA Ba
cnektpan ¢yakuus typm-JluyBunn  onepaTopuHd  sSITOHA  paBUIIAA
aHUKJIAITUHU UCOOT Kuumra MyBod dax 0ymam.

B.A.MapueHko SAroHaJIuK TEOpPEMacH JbJIOH KWUJIWHTaHJAH KeWuH
crekTpas ¢pyHkuusa Oyiuya LTypm-JInyBr1 onepaTtopuHy THKJIAI MacallacH
non3ap6 oymmau. by macana 1951 #mnga U.M.I'ensdanny Ba b.M. JleBurtan [4]
tomonugad eumau. Cyurpa b.M. Jlesutan Ba M.I'. I'acbimoB [19] ToOMOHMIaH
MyKaMMaJIIaIITHPUIIIH.

by coxanunr keitnaru puoxura JILA. Uynos [27] , B.A.Mapuenko [5],
M.I" Kpeita [25], FO.M. bepesanckuii [22], U.M. TI'enbdann, b.M.JleBuraH,
JL.A.®annee [20] Ba Oomka onwmiap V3JapUHUHT YyIKaH XHCCAJapUHH
KYyLIauap.

Yeku 30Hamu MOTEHIMAUIap OuUpHHUM MapTa Xycycuil xonga H. W.
Axwuesep [2] Tomonunan, ymymuii xonga A. P. Urc, B. b. Marsees[6], C. II.
Hosukos[9] Ba b. A. JlyopoButiap[8] ToMoHHIaH YpraHUITaH.

Uekcus 30Hanu noteHnuamwiap ca 1982 iiunga oupunuu maporadba b. M.
JleBurtan[17] uiiapuaa ypraHuiras.

Xo3upru KyHaa, Oy COXAaHMHT KBaHT (u3uMKacura, 4Yu3UKIN Ba
HOUYM3HKJIA XYCYCHI XOCHJIAIH TEHTJIaMajap Ha3apuscura, Kpuctaiorpadusra,
reoJIoro-pa3Beika Macajiajlapura MYXUM TaJIOWKJIapU TOMUJTAHIUTH OOHC Oy

MaB3yHHMHT J0JI3apOJIUry sSHala OpPTIH.



Juccepranmnaaa OJJMHITaH HATHKAJAPHUHT KHCKA4a 0aéHm:
Y10y MarucTpiuK UIIM YEKCU3 30HAIM MOTCHIHMAIUIAp YYYH KyWWIraH
TEeCKapy MacajajlapHd eduMIra OarunuiaHran Oynmo, 2 ta 600man mbopar.
| - 600ma  dYexknM 30HaNM MOTEHUMAUIAp XaKuda 3apyp MabIyMOTJap
kentupwirad. Il - 600ma acocuii Hatwxkamap osmHrad. Kyiuga onuHTad
HaTW)KaJApPHUHT KUCKaya 0aéHUHM KEJITUPAMMU3!
byTtyn ykna 2N +1 Ta HyKTa Oepuirad OYJICHH:
Ao =0<A <y <...< A, <p, <o
Cnextpu
N
E=%" /%(—oo; 0)UY (A #k}
k=1
Ty1u1aMm OuiiaH ycrMma- ycer Tymaaurad Ltpym- JInyBumn onepaTopuHu Ty3aMu3
Ba HaTmwxkajga xocwn Oynrad Itpym- JlnyBuin omepaTopura 4ekiau 30HAIU
noreHimaium Itpym- JInyBuin omeparopu AeWniIagud. DHIW YEKCH3 30HAIM
[ITpy™m- JInyBusn onepaTtopuHu KypaMmus:

Kyinnaru 4, =0<A4, <y <...< A, <p, <... K€TMa-KETJIMK yIIOy

D) Y Gt ~ ) =8 < 0.1)

2) 3 1y (bt~ 2y) =8, <0 (0.2)
n=1

3) 34, <0, 2, =0(n?),n—>c0 (0.3)

n=1
apTJIApHA KaHOATIAHTUPYBYM XaKUKUN COHJIAp KETMa-KETJIUTH OYJICHH.
Uxtuépuii & €[A,u,1,n=12,....cOHNap Ba &, =+1, n=12,... HIIOpPAJAPHH
0JIAMU3.

Ky#ngaru Oenruianuiapiu KUpUTaMU3:

NoA—Z u, —12
fo@=z][2>——2—,
@=1



N

gN<z)=H§kﬂ

NS
@) g @3 2L )

S (E)E-&)
fy (2) + Ky (2)

hy (2) = e ,N=12,....
(0.1),(0.2) Ba (0.3) maptiap baxxapusica,

{2 don @ 1Ky @ e @
GyHKIMAIap KeTMa — KETJIMIM KOMIUIEKC TEKHUCIMKHUHT — UXTUEpHi

yerapajaHTaH CcoOXacuaa TEeKHC SKHHIAmyBYn Oymamu. by QyHKIusmap xerma-

KETJIMTUHUHT JIMMUTIApUHA Moc paBumiaa f(z), g9(z), k(z) , h(z) paBuiiga

oenrmwnaitmus. by ¢pyHkuusiiap OyTyH aHaMTUTUK QyHKIUsIap 0ynuo, ymoy
9(2)h(2)-k*(2)=1(2)

allHUSATHU KaHOATIaHTUpaau. byHaaH Tamkapu ymly éimimanap YpuHiu:

f(2) = zH Zﬂkz_ |

a(2) =H§kﬂ‘z

h(@) =~ 7) [

Oy epna 7, €[-=,0], 7, €[4, 14,1, k=12,....

Yuiby (A, u,), & €[A,u 1,6, =1 n=12,..N CIeKTpal OepuiIraHiap
oyitnua teckapu macananu eun6 [ltpym — JInyBusn

Hyy==-y"+0ay ()y=4y, xe®R'

ONEPATOPMHHMHI YCKJIW 30HAJM MOTCHIHMAIU (,(X) HH OHp KUAMATIH
AHUKJIAaUMU3.
(0.1) mapr Gaxapwiranma {q, (x},_, QyHKIUSIAD KETMa — KETJIUTH XAKUKUIA
VKHUHT Xap OWp derapajaHraH coxXacuja KaHIauaup q(X) - derapajaHTaH

¢bynkusara tekuc skuanamanu. Ly #yn OunuH Kypunran q(x) - GyHKuusara
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[lITpy™m — JInyBuIII OIIEPATOPUHUHT YEKCH3 30HAIIN TOTEHIUAIIA TEUHIIA]IN.
Teopema (2.2.1.) x(t) opkamm dgekcn3 3onHamu [lTypm-JInyBrmn
onepaTopura Moc Jlyoposun Tenrmamanap cuctemanusr, X (t) opkanu ueknu

3oHamu  Iltypm-JInyBuin  omepatopura Moc JyOpoBHH — TeHIJiamasap

CUCTEMAaHUHI €YMMHMHH Oenruiaimus.. Mxtuépuii yeknu (a,b) unrepsan yuyn

mryHaai C =C(a,b) MaBxyaku, OyHaa
!I[laa%(]HX(t) —x" (t)H =C _i(ﬂj —4, )
' j=N-+1

YPUHIIH.
Teopema (2.2.2). Uxtuépuii vexnm (@,b) mHTepBanm y4yyH InyHmai C

MaB)XyJIKH, OyH]1a

max|a(®) -4, O] <C X(u, -4,

J=N+1

trggguq'(t)—q& U] Zl@-(ﬂj ;)

J=N+

max|q”(t) gy 0] <C 4, (u; ~4;)

te[a,b] j=N+1
Oaxonanuiap YpuHIIH.
Teopema (2.2.3). Arap q(x)- 4ekcu3 3oHanu norteHimawm Ltpym —

JInmyBwin omnepaTOpuHUHT Kod(pduimentu Oynud, JaKyHaJTapUHUHT Y3YHIIUTH

HKCIIOHEHIIMAJ paBHIAA Kamaiica, sbHU Ja>0,b>0Y¥3rapMac conmap Tonmimo,

My = Ay <a-e™ ,n=1,_00 oynca, y xonma q(x)- GyHkius OyTyH yKIa XaKUKHI

aHaNMUTUK QyHKUUS OYnaau.



1-000. Yek1u 30HAIM OTEHIHAJLIAP.
1-§. Byryn ykaa 6epuiaran Hltpym JInyBuiu macajiacu xakujaa 6ab3u

MabJIyMOTJIap.

Kytinnaru ltpym-JInyBriin MacaraciHu Kypuo YMKaMM3:
—Y'+q(¥)y=2zy  (-oo< X< (1.1.1)
o(x,2)Ba 0(x,z) GyHKIUSAIAP OPKAIU KyHHIaru
¢'(0,2)=6(0,2) =1
¢(0,2)=6'(0,2) =0
OOIIJIAaHTUY apTJIApHU KaHOoATIaHTUPYBUU (1.1) TEeHIJIaMaHUHT €YUMIIAPUHU
oenrmwnaiiMus. w,(x,z) Ba w,(x,z) QyHkuusnap opkamu (1.1) TeHrmamaHuHT

Beiin eanmmapunn 6enrunaiimus. Opgataa ymoy

v,(%,2) =0(x,2) + M (2)9) (X, 2) € L* (~o0:0)

v, (X,2) =0(x,2) + M, (2)p)(x, z) € L*(0; 0)
MIAPTHU  KaHOATJIIAHTUPYBYM w,(X,Z) Ba ,(X,z) GyHKIUIAP (1.1.1)
TEHIVIaMaHUHT Benn eunmnapu aenunagud. Ymaapra Moc my(z) Ba m,(z)
bynkuusiiap Beln-Tutumapin pyHKUMAIapy 1ednaaam.

Jemma 1.11. z—io ga

m, (z) =ivz +0({z))
m, (z) =—ivz +0({[)) (1.1.2)
oynmanm.
HUcoor. UcbotH m(z) Ba m,(z) JapHUHT OUTTacu m,(z) Yy4yH

kypcatamus. Kylingaruua Oenaruian KupuTamus:

22(2) = v, (2) = (X, 2) +17,(x, 2)0(X, 2)

m, (z

n,(2) = m, (2)

7, (2) :f +o() (1.1.2°)
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n,(z)= ﬁ +o(1) HU (1.1.2) ra SKBHBaJICHT 3KaHWHH Kypcaramu3. Kylinnaru
dp(4) )
dx = = | 222 1.1.3
Ilzz(x 2)"dx = I‘ 7] 7,(2) _Lz—ﬂ (1.1.3)

TEHIJIMKIIap Ou3ra MabiyM . byHna p(1) cnekrpan QyHKIus

—y¥"+g(X)y=4y (0<x<w
y'(0)=0

MacaJlaHUHT crekTpan ¢pyHkiuscu. [IlyHuHTIexK ...

0

[dp(2)<C <0 (1.1.4)
Oaxomain YpuHIu Ba A —oo Ja

(1) <C ,2 (1.1.5)

TEeHrcU3NuK Ypuniu 6ynanu. by epna C,=C, =const. z=iy Oyncun. (1.4) nan

(o) _t dp(2) o1 1.1.6
=g~ =0 o

Vpunmu Oymumm  ken6 ywkamu. (1.1.5) TenrcusnukgaH Ba  Oyiakia0

MHTEerpajuiam EpaaMuaa Kyiuaarura ara 0yaaMus:

po(ﬂ) I do(4) _ p(/'f) J‘ /1d,0(/1)d/1 PO - T WAL oL
2 2= 3 A +y? o (A2 +y?) y o (A2 +y?)° Jy
(1.1.7)

(1.1.3), (1.1.6) Ba (1.1.7) mapnan z—>iw na
7,(2)=0(,/|7)) (1.1.8)

kenuO unkaau. (1.1.3) TeHrmukHUHT 2- 1aH dhoiaananub z—io aa

2 [ 2 =0 (1.1.9)

YpuHIM OYIUIIMHA UCOOTIIAIl MyMKHH.
OHam Ousra MabiIyM  KyWMJIard acuMOTOTUK  (opmynanapiaH

dorinananamus (Imz>0, ¢,arctgz<z—¢, £>0, YEKIM OpalMKIa y3rapajin):



1 B efiﬁx
Lo

2 ﬁ)

o(x,z) =

by dopmynanapnan Ba (1.1.8) TeHrmukmaan

202, (x,2) = 2 2 (—k +17,(2) +O(5)

TeHrauk kenu6 yukaau. [lynunr yayn (1.1.9) Tenrmk Ypunau Oynuimm yuyH

Z—ioo J1a
—%mz(z) —o(1)

ACHMNOTOTHK TEHIVIMK Oa)kapwiniiy kepak. bynnan sca (1.1.2°) TeHrmuk kenuo
YUKAIH.
busra kyiingaru Beitn Teopemacu kepak 0yiaanu.[18, 26]

(1.1.1) xypurHIIaru Xap OUp TEHTIaMa yd9yH KaMuaa OMTTa KaMaiMaiuran

(5(&) 77(/1)] (1.110)
n) <)

MaTpula-QyHKUIUsS MaBxyd OYnuO uxtué€puil cuumuk QuUHUT f(x) QyHKIMSA

y4yH Kyiugaru @ypbe ENUIMACH YPUHIIN:

f(x)= T{Fu)e(x, &) +[F (De(x, 2) +G(A)0(x, Hldn(2) +G(A)p(x, )¢ (A)}

F(1)= T f(x)0(x,A)dx ,G(1) = T f (X)(x, A)dx (1.1.11)

Cnektpan marpuua (yHkus siemeHTiiapu Bein-Tutumapmn ¢gyHkuusmapu
opkayu Kyhuaaru ¢popmynanap owian nudogaraHaau:

1% 1
§A)=lim = [ - Im{ml(x+iy) —mz(x+iy)}dx

0

p(3)=lim L [ -] L O O |,
yaO;Z-O 2 ml(x+iy)—m2(X+iy)

. 1*_ m, (X +iy) m, (X +iy)
g(z)_lymﬁl Im{ml(x+iy)—m2(x+iy)}dx (1.1.12)

(1.1.12) dopmynanap Ba CTHiabTeC aJMAIITUPUINNAAH KyHHaaruiaap Keimo
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YUKaaHn.

M (z)Ti 1 _tdg)
T m@) -my(2) Y z-4

©1m(2)+m,(2) _ Fdn(d)

V(2= m, (z) —m, (2) __[o 2=

M (Z)TE ml(z)mz (Z)
2 my(2)-m,(2)

12
__[c(z—/1+1+,12)d§(’1)+a

6y ¢paa a COHH KyﬁI/II[aFI/I ACUMIITOTHUK (bopMynaz[aH AHUKJIaHAaIU.
1.
M2.(2) == vz +o(|[z)

aHUKNaHraH M, (z), M, (2), M, (z) Nap Kyinoaru aitHUsiTHU KaHoaTnaHTUpaau:
1
Mll(Z)MZZ_Mlzz(Z)Z_Z (1.1.14)

(1.14) aitHuUATHU cHekTpan Marpuia (QYHKOUS 3JIEMEHTIApU Y4yH 3apypuid
mapt cudaruga onum MyMkuH. Kelimnuanuk (1.1.14) aitamst OytyH VYKaa
oepwiran Ultpym-JInyBunn Teckapu MacajaCUHM CIIEKTpal MaTpuia (yHKIHS
EpaamMuia euuIia erapiau mapt oymummuan kypcatamus. (1.1.13) TeHrmamaHu

m,(z) Ba m,(z) ¢pyHKIUsAIapra HUcOaTaH euud

1
7+M12(Z)
ml(z):—lM”(z) _2 (1.1.15)
= _My,(2) My, (2)
2
1
- —+My,(2)
mz(z)=1M22(Z) =2 (1.1.16)

E"' Mlz(z) Mll(z)

TeHnmkiaapra sra oymamus. (1.1.14) Ba (1.1.15), (1.1.16) TeHrmukiIap Teckapu

MacaJiaJlapHu €UuIIga MyXUM axaMusT KacO 3Taju.
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2-§. Bytyn ykaa oepuaran Ltpym-JInyBuin teckapu macajacu
CYWINIIM YYYH eTapJii apTJiap.

bytyn yxna 6epunran ltpym-JInyBuin teckapu macanmacuHu 1- mapTta
criektpast Matpunia ¢pyaknus épaamuaa A.Il. brox [12] ypranran. ¥ Teckapu
MacCaJlaHWHI aCOCHM TEHIJaMaJlapuHU KENTUPUO YuKapraH. AMMO YHHHT
unapuaa MyxuMm kamumwink 0ymun0, y @.C.Pode-bekero [23] TomonmMman
Ty3aTwirad. byTyH ykna Oepwiran Teckapu MacajaHM CIEKTpal MaTpula-

dbyHKImMs EpaamMuaa equiln Kyiuaara popmyanapra TasHaiau:

O(X, ) =C0S v AX + JX' K (X, Z) cos /A ydy (1.2.1)
oix, Z):sin\/\?MiK(x, z)%dy (1.2.2)
Oy epna K(x,y) GyHKIus
0°K 0°K
e —q(x)K = Y
K(x,x):%jq(s)ds , K(x,—x)=0. (1.2.3)

MacaJaHUHT €YMMH SKAHJIWTMHU OCOHJIMKYa Kypcatuimi MymkuH. Iy Ounan

oupramukaa K(x,y) ¢yHKus ymoy
signK (x, y) + F (x, y)+IK(x,t)F(t, y)dt =0, (0<|y|<|x) (1.2.4)

WHTETpaj TeHIJIaMaHu XaM KaHoatiantupaau. by epna

F(%Y)=F(X Y)+F, (X y) + F (X, Y) (1.2.5)

F(xy)= j‘cos JaxcosJAydéE(A) +Tcos JAxcos \/Zydﬂ{g(ﬁ) _t \/Z} (1.2.6)
—» 0 T

R - | M%dnu)
Fs(x,y):ISinﬁxjinﬁydi{{(l)—%iz}
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®apaz kumamu3 Omzra ycemaiiauran (1.1.9) martpuna- ¢ysHkus Oepuira
oyncun. (1.2.1) Ba (1.2.2) dopmymanapman F(x,y) (QYHKIIUSIHUA aHUKIANMU3
Ba (1.2.4) unrterpan teHrmamanu Kypu6 uywmkamus. A..Ill. bnox xyhumarm
TacIUKIApHU ucboTiaran: F(x,y) dyHkuus 2 mapra quddepeHnranianyBud Ba
A VKHHHT OMpOp YEKIM WHTEpBaIWaa CHEKTpadl MaTpuiia (QyHKIUS YEKCHU3
COHJIaTM yCHIN HyKTamapura sra OyncuH. Y xomma (1.2.4) tenrnama sroHa
eyuMmra ara Oymaau. Spum YKna OepwiraH Teckapu MacanajgaH (apkiau, Oy
TacoUKIaH OyTyH VKIarum TECKapyu macaja €duMH KenuO dukMaian. UyHku
OyTyH YKkaa Oepuiran Teckapu macanana binox Hazapnan kouupras (1.2.3) mapt
MaBXyJl. AWHAH Iy YHMHT MIIMHUHT Xatocu 3au. byTyH Vkna Oepuiran
TeCKapyu MAaCaJIAHWHT CIIEKTPaJl MaTpuiia PyHKIMsS EpaaMuaaru TYJIUK CUUMAHH
Poge-bekeroB tonau. Pode-bekeroB TeopeMacuHu coanapok OUpPOK, KEATyCH
UIUTAPUMU3 YUYH KyJlail KypUHUIIIA UCOOTIIaliMHU3.

Teopema: 1.2.1 YcMmaiinuran Xakukuii

s n()
R(A) = 1.2.6
“ (77(/1) ¢ (/1)) (129
Matpuia GyHKIHS
y'+a(x)y= 2ty

TEHIJIaMaHUHT MaTpuiia QyHKuuscu 0yiub, q(x) - Xakukuil QyHKus, (—oo,0]
na r -taptuOau  Ba [0, 0) Aa S -TapTUONM  XOCWiIajapra sra OYIWIIN y4yH

KyWMJaru mapTiapHd KaHOATIAHTUPUILIN 3apyp Ba €TapJiu:

1) (1.13) ¢opmynanmap OwigaH aHukiIaHraH M, (z), M, (z), M,,(2)
byakuusiap Im(z)>0 na (1.1.14) TeHrmuMKHN KaHOATIAaHTUPAIH.

2) (1.1.15) Ba (1.1.16) dopmynanap OwiaH aHUKJIAHTaH m,(z) Ba m,(z)

byHKUMSIIap YYyH

m, (2) = j(

o) () v,

m, (2) = j (——+—)dp, (2) +a,

74 1+ /12
TeHrJauKiIap ypuHiu, OyHna m,(z) a, Ba a, jJap (1.2) acumnToThka OuiaH
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aHuKIaHamu: p,(A) QyHKIUA (-0,0] ma y(—0)=0 dyerapaBuil IIAPTHHU
KaHOATJIAHTUPYBUHU Ba (—o0,0] 11a r - TapTUOIM Xocuiara 3ra ¢(x) nNOTeHIUAIN
[tpym-JInyBur MacamacHHUHT CHEKTpal QYHKIUACH. p,(A) QyHKIUAS -
y(0)=0 4yerapaBuii mapTHH Ba [0, o) Ja S - TApTUONM Xocuianapra 3ra g(x)
noTeHuawu [0, o) sipum Ykaaru Itpym-JInyBuim macanacCMHUHT CHEKTpal
(GYHKITUACH.

Hc6oT. 1) Ba 2) mapTiapHUHT 3apYPHIIMTHHUHT HCOOTIApH OJIIMHTH
naparpadaan kenu6 unkagu. Papas kunainuk A) Ba B) maptiap 6axkapuicuH.
(1.1.15) Ba (1.1.16) dpopmynanapaan m,(z) Ba m,(z) JapHA aHUKIAAMH3. ((X)
byHKIusaHU M, (z) opkanu (—oo,0] 1a, m,(z) opkaiu [0, «) 1a anukiaamus. [y
ycyn €paamuaa OyTyH VYkiaa aHukianraH q(x) Owman (1.1.1) Tenrimamanu
Kapaiimu3. by TeHrnama y4yyH Ty3winumugadH m,(z) (-«,0] narm Benn-
Tutumapim gyHkuuscu, m,(z) sca [0, «) garu Bein-Tutumapin QyHKIusCH.
(1.1.14) Tenrnmukka kKypa M, (2), M,(2), M,,(2) dyakmusutap  (1.1.13)
dbopmynapra acocan m,(z) Ba m,(z) dyHKIUsAIap opkanu wudogaTaHaIM.
[ITyaunr yayd (1.1.1) TeHrIaMaHUHT CHEKTpajd-MaTpuila (QYHKIUSACH

IOKOpUJIATH CTIEKTpaJl MaTpuIlia- GyHKIMs OUIaH yCTMa-yCT TYIIaIH.
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3-§. Yekuiu 30HAIH MOTEHUHMAJIAP XaKU/Aa alipuM MabJayMoTJiap.
Ym0y maparpadaa 4ekcu3 30HAIM MOTEHIMAJUIAPHU KUPUTHILAA 3apyp
Oynanura 4YeKJIu 30HaJIU MOTEHIMalIap OMJIaH TAHUILNO YUKAMU3.

BbyTtyn ykna 2N +1 Ta HyKTa Oepuirad OYJICHH:

Ao =0< A <pyy < ...< A, <p, <o (1.3.1)
CrnekTpu
N
E=%! /{(—oo; 0)UY (4 ,uk} (1.3.2)
k=1

TyIiaM OuniaH yctMma- ycr Tywmaaurad Ltpym- JInyBusn onepaTopuHu Ty3uIn
Oowian myrymanamus. ly #yn Ownan  kypunran [rpym- JlnyBumn
omeparopura 4Yekiu 30Hanu noreHnuam Irpym- JlmyBwun omeparopu
JennIaau.
Ky#innaru kynxaaiapHu Kypuo dukamMus:
R(A)=A(A - A)A—p4).(A=2,)A— ) (1.3.3)
P(A)=(A-&)A-&,)..(A=&,) (1.3.4)

N k V_ R k
Q) =POY (" ék)P('ifk) (1.3.9)

Oy epna & €[4, x4 ] k=1 N uxtuépuii commap Ba o, =+1, k=1, N uxTuépmuii
uopaap.

Jemma 1.3.1. Uxtuépuit commap & €[4, x4, ] k=1, N Ba uXTUEpHit
uiopanap o, =+1, k=1, N yuyn

R(1)+Q%(4) (1 3 6)
P(1) o

S(1) =
parmonan ¢Gyuknus 6o koddurmenty 1 ra Tenr 6ynran N +1 un gapaxanu
Kyrxan 6ynu6, xap 6up [A,, 4] k=1, N kecmana S(1) GUTTanaH HONTA Jra.
Ucoor. R(1)+Q?*(1) xymxam P(1) kynxaara OYJIMHHUIINHU HCOOTIAiMU3.
byHuHT yuyH
R(&))+Q*(&)=0, j=L N.
Tenrnukiap 6axxapaavIIMHA KYPCATUI €TapiIu.
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a,-R(E) | “RE) e RE).
= E -R 0= -R
Q) =P EPE) "0 @ “epE) AT RE) 0T TRE)

1#]

JleMak XaKMKaTaH XaM
R(£)+Q%(£)=0, j=L N
Tenrnuk Oaxkapunaau. S(A) KYnxaj dKaHIUTH UCHITIaH/IN.
R(A) +Q?*(1) Ba P(1) kynxamiapuuur Oorn xamtapu A°N*' Ba AN Oynranu
yuyH S(A) HHHT 0o xaau A"*'ra TeHr Oymaau.

A€E Oyica, S(1)P(1) =R(A) +Q?(1)>0 OYMIIN paBIIaH.
CnexkTpHuHr xap Oup Oynaruaa P(A) HUHT UIIOpacH y3rapMac OYinn0, KeMUHTH
Oynakka yTranja Oy uiopa Kapama — Kaplilld hilopara y3rapajiu.

S(A)P(1)>0 skannurugan ymoly xocca S(1) ydyH xaMm VpuHId OViau.
byngan S(1) kynxan xap Oup €nMK JaKkyHaJa Kamujaa OuTTa HOAra jsra
SKaHIUTU KenuO umkaau. JlakyHamap coHu N +1 Ta OynraHu Ba S(A) HUHT
napaxacu xaM N +1 OynraHu ydyH xap Oup jJakyHaja OuTTanaH wiau3 Oyiaau.

JlemMma 1.3.1 ucooraanau.

R(1), P(1), Q(1), S(1) xynxamiap OViinua

) 1)
Q) = . Ae(~mw, 1.3.7
e bu);uJ S (o) (1.3.7)

MaTpuIa- GyHKIus Ty3ub onamus, 0y epaa

d&(A) _{i PA)_ e

27 +JR(A)

dA 0, A¢E
1 QM) i

dzg) 27 + [R(A) A<k (1.3.8)
0, A¢E

a1 27 +,/R(A)

ds (1) _ 1 SW e
0, AgE

Teopema 1.3.1. R(1) wmarpuna-pynkuus  Oupop Llrpym-JInyBusmn

ONEepPAaTOPUHUHT MaTpUIla-pyHKIUsACH OYiaau.
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Ymly Teopemanu ucbornam yuyH Pode-bekeToB TeopemacuHuHr maptiapu
OaxapaldMIIMHM KypcaTUll eTapid. DbyHMHr ydyH aBBajo KyHUJaru
JeMMaJlapHU UCOOTIalMU3.

Jlemma 1.3.2. R(4) wMarpuna-¢pyHkius yuyyH Pode-bekeron

Teopemacuaaru M, (z) , M,(z) , M,,(z) byHKUMATap KyHuAard KypuUHUIIIA

oynau:
1 P(2) 1 Q(z) 1 S(2)
__ . M, (2)=— , () === : 3.10
Mii(2) =3 R (2) R(Z) M2 (2)==3 RQ) (3.10)

HUcodoT. M,,(2), M,(2), M,,(2) byrkusnap Tabpudura Kypa

M, (2) = ]?Ci%(i) ' Ml?_(z): T%(i) '

—a0

M. (2) = j( Lo ]dé(ﬂ)+al.

(Oy epna a, y3rapMac CoH
M,,(z) :—%\/E+o(l) , 7 —> i

MyHOCa0aT/IaH aHUKJIaHAIH. )

(1.3.8) ra xypa

M, (2) = jszp(i)

Kyinnarun GyHKIMSIHA

11 P(a)
f(ﬂt)_Emm

KOJAMKIap xakuaaru Komm teopemacura acocal MHTErpauIaiMu3:
[f(@A)+ [ F(A)dA+ [ f(A)H(2)=2nirest(2).
7R E,* E,~ z
Ymby TeHrnmukaa &—>+0 Ba R—>+oo Jlapfa JIMUMHUTTAa YTaMHu3. ByHHHT yuyH
KyluaaruiapHu xucoOra OJMI Kepax.
f(1)~ A |A] = o0,

ﬂ, ,ﬂZN‘Fl ﬂﬂN+% /1\/1
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jf(z)d(z):f f(Reiw)Rieiwd(gD):O[%} 50, R—>+om,

f(/llE’ - f(/lXE+ ‘

WMKKrMHYM Ba yUMHYM UHTErpauiapAa HHTErpauiall TapTUOM KapaMa-Kapuiu.

2[ f(2)dA zzm[—% \/I%J ,

1 P(z)
_}[f(&)d(l):—am .

Jlemak

__1 Pz)
M“(Z)__EW :

Konran TeHrnmukiap xam XyIau IyHaai ncOOTIaHaIH.
Jevmma 1.3.2. ucooraanau.

Hartmxka: R(1) marpuna-¢pyskuus yayH Pode-BekeTos aiiHuaTH
2 1
Mll(z)M 22 — My, (2)=- Z
OaxkapuIiaiu.
XakukaraH xam, iemma 1.3.2 ra kypa

Mll(Z)M 22 M122 (Z):_% PR((ZZ)) (

15(2) H 1 Q) T:; P@)S@)-Q°@) _ 1

2JR@) ) | 2JR@) 4 R(2) 4

Jlemma 1.33. R(1) wMarpuna-pynxkuus yuyn  Pode-Bekeros

Teopemacuaaru m,(z) Bam,(z) pyHKuMsIap Kylingarnya TacBUPIaHaIu:

m()-Q@ VR o) Q@) JRG (1.3.11)
P(z) P(2) P(z) P2
McooT. m,(z) pyHKIMS Ty3umMmmra Kypa ml(z):l_MA :
P MlZ(Z)
2

(1.3.10) renrmukaan
m, (2) S(2) _S@IQ(2) HyQ(2) _ S(7)[Q(2) +yQ(2) _Q(z) i VR(2)

Q@-ifR@) Q@ +RQ) S(2)P(2) Pz P()
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(1.3.11) xenu6 ymkamu. m,(z)y4yH Xam XyJId OIyHIal HCOOTIaHa .
Jlemma 1.34. R(1) wMarpuna-pyskuus yuyn  Pode-Bekeros

Teopemacuaaru m,(z) Bam,(z) GpyHKMsnap Kylugarnya TacBUpIaHaIu:

ml(z):—j[ 1, 2 de/%rzi =R

st o) T e

'
E

-2 1+22) PQ) SZz-E)PE)

E

mz(z):_j[ 1 4 ] Mdﬂ—zi—v—R(ék) (1.3.12)

Oy epna y zra OOFJIUK 3Mac.

JR(2)
(

Hcoor. ABBano i 5 Y4yH UHTETPAJl TACBUP OJIaMHU3.
z

OYHUHT yuyH | - pacMaru KOHTyp Oyiinya

£(4) 1{ 1, 2 dez

“o2r\lz—4 1+42) P(A)

bynkusHn nHTEerpaUUiaimu3. Komm reopemacunan doitnananuod, nemma 1.3.2

nucboTuia 6baxkapuiarad aMmayyiapau 0axapuo,

R(z —I[ 1 J\/Rwdﬂi J-RE)

= —
P(Z) E z-4 1+/12 ”P(/l) ak=1(z_§k)P'(§k)
TEHIJTUKHU XOCWJI KWiamMu3. Q(z) kynmxaaHuur Ty3uwnui (1.3.6 )ra kypa

Q(Z):ZN: oy 4/— R(&y) :ZN: V- R(&) 3 ZN: V=R
P(z) = (Z2-8)P'(S) an(@—S)P(&) wa=1(2=-&)P'(Sy)

Jlemma 1.3.3 nan (1.3.12) TeHrIUKIap KEIUO YMKAIH.

Jlemma 1.3.4. ucoornanam.

H3ox. Jlemma 3.4 gparm TacBupnan (Qoinanannd Pode-bekeTon
Teopemacugaru p,(1) Ba p,(A) QyHKOMAIApHM TY3d0 OJIMIIMMU3 MYMKHH.
p,(1) Ba p,(1) Gynkimsiap (—«,0] Ba [0,00) sspuM YKiaapaa y(0)=0 verapabuii
maptaa Oupop UITtpym-JImyBwiIT ONEpaTOPUHUHT CHEKTpall (PYHKIUSIAPH
SKaHIUTUHU  Kypcatumi ~ MymkuH. [yaunr  Ounan  Pode-bekeros
TEOPEMACHHUHT MIapTIapu OaKapuIHINU TYia Kypcatuian. Jlemak, Teopema 3.1

UCOOTIIaHIH.

-19-



Harwmxka. llyngait kunu6 6epunran

N
E=91Y (A, 1

k=1
tyiam, &, €[4, 1] K =1 N connap Ba o, =1, K =1 N uuiopanap y4yH siroHa
HItpym-JlnyBumn omepatopu Mapxkyn OYnuO, YHMHT CHEKTpal MaTpHhIacu

R(l) ¢yHkus  OujaH  ycTMa-ycT  Tymaad. Ymly  OnepaTOpHUHT

KO3 UITUCHTH CI(X) ra N - somamn moremman meftwnany, y xymuHaa J (X)
OwiaH OenruaaHaau.
& el m] k=L N commap Ba 0, =t1 k=1L N mmopamapra N - somamu

noreuuain gy (X) HUHT CIIEKTpaJl TapaMeTpiiapy IeHniaiu.

OHAM apTyMEHTH CWIDKUTWITAH YEKJIM 30HAJA MOTEHUUAT y4yH Bew-
Tutumapin GyHKIUSCUHY TONUII OWJIaH IIyFyJIaHAMU3!
XaKUKHAM COHJIAp YKUIa
(/11' zul)s (/12 ) /’lZ)""(/IN » M )

uHTepBayUiap Oepwiran OyincuH. byHman — tamkapu &, € [A,, #. ], k=1, N

o, =*1 k=1 N commap Ba HIOpanap MabIyM 6YJICHH.
VYnap épnamuaa
R(A) =A(A - )4 — ). (A = A, )(A — 11,)
P(A)=(1-&)A-¢,)..(A-¢&,)

Noa4— R(&,
QA =PA o pen

R(2)+Q* ()
P(4)

S(1) =

KYTnxajajaapHu Ty3u0 onamus. by kynxamiap 6yiinda

s(A) 77(/1)], e (on,)
n(d) ¢(4)

Matpuia GyHKIus Ty3u0 onamus. by epaa

mup(
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1 PMA)
dg;(j)_ Zﬁim,ﬂeE
0, A¢E
1w,
dzg’)_ 27 + R(z)’/1 :
0, AgE

“dl 7 +JR(1)

iy | =YW e
0, Ag¢E

6316, winus ommunarn umopanap &'(1)>0, A €(0,4,) Tenrcusmuk Epramuna

AHUKJIAHATM Ba £ HUHT KONraH KMCMIIApHAA AaHANATHK JaBOM OSTTHPHII
épnamuga anukianand. FOxopuma Matpuna-¢yHkius yuyyH Pode-bekeros
TeopeMacu OaXapwiaWlllMHU KypcaTAuK. byHmgaH Ttamkapu yHUHT Beiin-

Tutumapin pyHKUMSIIApU

ml,Z(Z)_%_'_i \/R_(Z

P2 P2
9KaHMHM ucOoTiaran >muk. by epna ml(z) byHKIUS KyHugard MacajaHUHT

Beitn-Tutumapin ¢hyHKIUsICH

-y +q(X)y=ﬁ’y1 (—OO, 0) (1313)
y(0)=0
Oynaau. DHAM Kylnaaru
-y +a(x+t)y =2y, (-, 0)
1.3.14
y(0)=0 ( )

MacanaHuHr Beiln-Tutumapin gyHKknusicuau xucoonaitmus. ¥ Kyitugaruya

m, (1 t):Q(t'ﬁ) +i JR
BTUP(,A) 0 P(t, A)

oynaau:
by epna
P(t, 1) =P(1)07 (t, A) + 2Q(A)A(t, ) (t, 2) + S(A)@” (t, 1),
Q(t, A) =P(1)o(t, )O'(t, 1) + QIO (t, Dop(t, A) +(t, )O'(t, A] +S(A)ep(t, D' (t, 4)
S(t, 1) =P(1)0'% (t, 1) + 2Q()0'(t, D)@' (t, ) +S(A)@'% (¢, 1) .
Ky#innaru nremMMa Ba TeopemManiapHid UCOOTCU3 KEITUPAMHU3.
Jlemma 1.3.5. P(t, 1), Q(t, ), S(t,2) pyHKUMsIAp
-1 -



P(t, 1)S(t, 2) — Q*(t, 1) =R(A)
TEHTJIMKHU KaHOATIaHTUPAIH.
Jlemma 1.3.6. P(t, 1), Q(t,4), S(t,A) dyHKIUAIAP YUyH
dP(t, A)

FLY _a0m0,
s(.0=7° Zfﬁ’” A —qOIP(LY)

TEHJIMKJIAp YPUHIN OYiaau.

Teopema 1.3.2. (dy6poBun-TpyOoBuir). W tpym-JInyBumn

OIIEPATOPUHUHT YEKJIA 30HANU IMOoTeHIan Jy (X +t)ra MOC KEIIYBYU CIEKTpall

napaMeTpiap &), &(),....8 (1)

Kyhugaru nuddepeHian TeHriiaMaiap CUCTeMaCuHU KaHOATIaHTUPATH.

d; (1) 20, (0y-R(E ©)

R § (O EA0)

k#j

j=12,...N.

Teopema 1.3.3. ( (X+t) N 3oHanmu mnoTenman OYnauO, YHUHT

nakyHanapu (A, 44 ) , k=1 N Ba cHekTpal napaMmerpiiapu

Eoell, u] k=L N o,=tL k=L N

OyiscuH. Y xoJi1a KyUuaaru alHusIT YpUHIIH.

O (t):i(ﬂ’j + U _z‘fj ®).
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11-600. Yexcus 30HaIM OTeHUIMAJLJIAP.

1-§. Uekcuz 3onaau mnoreHuuadaun Irpym-JluyBuin Teckapu

MacaJjJiacCu.

Kyinparu 4, =0<A, <y <...< A, <p, <... KETMa-KETJIHK yIIOy

1) Yty ~4) =8, <o0 (2.1.)
2) 3 a1y (bt~ Ay) =8, <0 (212)
n=1
3) iln <o, 4,=0(n*),n > (2.1.3)

n=1
HapTJIApHA KaHOATIAHTUPYBYM XAKUKUN COHJIAp KETMa-KETIUTH OYJICHH.
Uxtuépuit & e[A,,u,1,n=12,....cOHNap Ba &, =+1, n=12,... HIIOpPATAPHH
0JIaMU3.

Ky#ingaru OenruianuiapHu KUpUTaMU3:

N

fy(2)=

N

gN<z)=H§kﬂ

G- fu (&)

OO
hN(z):fN(Z)+KN2(Z), N=12....
9w (2)
(2.1.1),(2.1.2) Ba (2.1.3) maptiap b6axapuica,
i (@ don @ 1Ky @ e @
GyHKIMSAIAp KEeTMa — KETIUTd  KOMIUIEKC TEKUCIUKHHHI — HMXTHEPUi

yerapajlaHraH coxacHjia TeKHC SIKMHIalyBun Oynanu. by dyHkuusiiap kerma-

KETJIMTUHUHT JIMMUTIApUHU Moc pasuiaa f(z), 9(z), k(z) , h(z) paBumima
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oenrunaitmus. by Qynkuusnap OyTyH aHanuTHK QyHKIUsu1ap 0ynuo, ymoy
9(2)h(z)-k*(2)=1(2)

alHUSTHU KaHOATJIaHTUpaau. byHaH Tamkapu ymoy Eiunmanap YpuHIIu:

NA —Zu, —1
f(z)=z K Kk~
] )

9@ =T [*—=

h(z):(z—'fO)HT"ﬂ_z,

Oy epna 7, €[-,0], 7, €[4, 14,1, k=12,....
Yuiby (A, u,), & €[A,u 1,6, =1 n=12,..N CIeKTpal OepuiIraHiap
oyiinua Teckapu macananu euud [tpym — JInyBuiin
Hyy=-y"+qy(X)y=21y, xe®R'
OMEPATOPUHUHT YEKJIW 30HAJM TOTCHIHMAIU (,(X) HU OUp KUHMaTIH
AHUKJIAUMU3.

(2.1.1) mapr Gaxapuiranma {q, (x};_, QyHKIUsIIAp KETMa — KETJIUTH XAKUKHI

VKHUHT Xap Oup dYerapajaHTraH coXacuja KaHAaiaup ¢(x) - uerapajaHraH
bynkuusra tekuc skunnamanu. Uy #yn Oownun xKypwiran q(x) - QyHKiusra
[tpym — JInyBuil OnepaTOPUHUHT YEKCU3 30HAIM MOTEHIMANIU JEeHUTIaaHN.
UYekcus 3onanu noreHuuaud Lltpym — JlmyBunn oneparopu yuyH b. A.
JlyOpoBuH TeHIJIaMacu Ba u3dap (QOpMyJacH YEKIH 30HAIM TMOTCHIIMAILTU
[tpym — JluyBwin omnepatopu yuyH |-000ma omunran b. A. JlyGpoBun
TEHIJIaMacu Ba wu3iap (opMmylacujaH JUMUTra YTUIl €paaMuia KeITHpUO

YUKapuiaaand. Y KyHujara

dc, _ 20, (1)1, —V_f(g"), n=12,..
dz ﬁﬂ
k=n ﬂ“k

>[4, + 1, —2¢,]=a()

j=1
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- 1 4
> [+t =26 (00]= -5 000+
-1
Kypunuira sra. JlyopoBuH TeHIJIaMacuHU KyhHuaarnda €310 oaMus:

d¢g; 1
%:_Zo—j(t)[(éj _ij)('uj _éj)]ahj(éﬂéz’“')’ (J :1! 213’) (214)

Oy epna

w ﬂ/ B - J 1/2
O et @15

Oy cucremanu t=0 Oomutanrud BakTaa o (0)=+ , &£,(0)=¢; (1.4°) Gomuranruy
mraptiaap Owinan kapaimus. (1.4) + (1.4°) MacalaHMHT €YMMH MaBXXyJJINTH Ba

ATOHAMUTH Macajacu OwnaH wmyryuianumus. Iy wmakcagma xyilumaruua

aNMaIITUPUII Oa)kapamus:

E, (W)=, +(u; —4;)sin? x, (1) (2.1.6)

OIé:—j(t):2(,uj —A;)sinx; (t)cos x (t) dxj(t), (j=12,3,...) (2.1.7)
dt dt

[(&; =2y =&)17 =(u; = 2;)fsin x; (1) cos x; (1) (2.1.8)

&;(t) - ysrapyBuu IaKyHa dvetura Oopu0 KaiTranma o (t) ¥3 HIIOpacuHH
y3rapTupanay Ba XyAIM IIyHUHIAEK Sin X, (t) -cos X; (1) XaM y3 MIIOpacHHH

yaraprupagu. llynunr yuyn Oy amMamrtupumga (1) cucTeMaHuHr VHT
Tapauaary umopa ysrapmac Oymub o,(0) ra TeHr. llynpail ka6 (1.6)

anMamupunaan keitnt (1.4) cucrema Kyluaarnia KYpuHUIT OJIaIu:

dx. (t
%=_Gn (O)hj(égliégz ...... ) (219)
(1.9) Hu Kyiingaruya €3u6 onaMus:
dxdjt(t):Hj(Xl,xz ______ ) (1=1,2,3,...) (2.1.10)
X (O)=arcsin | L4 (2.1.11)
Hi—4

(2.1.10) + (2.1.11) Kommu macanacuHu ypranuin yuyH ymoOy banax da3zocuHu
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KUPUTHO OJIaMu3:
K :{XE Kix=(X,, X0, X, € R X =D (1 —Aj)‘xj ‘}
j=1
Kylinnarnya 6enrunam KupuTaMmus:
H(x) = (Hl(Xl)’ H( Xz)---)
Hatmxana (1.9) cucrema Kyiingarnda KYpUHUTITHA OJIAIH:

dx
i H (x) (2.1.12)

Mabnymkn banax ¢azocunaru Komm macamacu siroHa edumra sra OYIUIIH

yayH H(x) ¢yskius JIMOMIAL IMApTAHM KAHOATJIAHTHPHINU €Tapiid, SbHU
uxtHépuii  V(x,y)eK yayH  |[H(X)-H(y)|<c o |x-syft sKaHMHH KypcaTHIn
eTapJIm.

K ¢dazona H(x) yuayn Jlunmmil mapTi YpUHIM SKaHUHU KYpcaTaMmus3:

Jap y3apo KecuIIMaauraH OuMK pgoupanap. D, - mowpa A - TEKHUCIHMKIA

o o o w A+
JKounamran 6ynuo, ¥3 nuura €nvk [A, , u, ] JaKyHaHU OJITaH Ba MapKasu L A

HyKTaza, paguycH I, eTapianda KarTa k| map yayH

u, — A 1
I’k :% +k_2 (2.1.13)
dbopmynia OUIIMH aHUKJIAHAH.
PN _
AT VAN SUN .
. e Ag fiy Az pis 4
1- pacm

Jlemma 2.11. £eD 6yncun. Y Xonma Kyduaara 6axosaniap YpuHIIu:

1) h, =0(n), (2.1.14)
2) 22 —0(n), N> (2.1.15)
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HUcooT.

h, (&) =&, {ﬁ

k=n

—&n - lk_ék” ﬂk_§k|} {w e — A
= 1 1 < 1+ —
—é‘n} f{H ey e SO (o

i(,uk — A,) AKUHJIAIIYBYM Ba inf(&, — &;)>0 OYaranu yuyH,
k=1

k= j

:

I, ( 9g)|2 <& const j—” —1 Gynranu y4yH, |h, (&) < O(n); 6ynanm.

n

Jlemma 2.1.2. V(x,y)eK yuyH H(x) BekTop ¢yHKIUs JIMnmui mapTuHu
KaHOATJIAHTUPAIH, THHU
[HO)-H(y)|< C|x-y|

TeHrcu3nuk ypunnu. bynna C y3rapmac X,y eK japra O0FIuK sMmac.

oh o
HUcooT. p " XOCHJIaHU 0aXOoJIaMH3.

m

m=n OYJICHUH.

ahz _ ﬂ“ é: luk _gn (ﬂ'm _gn)(/um _é:n):_z hn2
82§m a‘f k;tn é ék én (gm - gn)3 gm - ‘/ﬁgn
[ynra kypa o, ___h oynaau.Jlemma 1 ra kypa
0n &6 '
oh oh
LI<C- /A " -0
‘65 \/_ m=n ; 85,“ =(n

DHIU m=n OYJICHH.

Kyiingaru OenrunanuiapHu KHpUTaMu3.

len :ﬁﬂ’k _gn ’ fz,n :ﬁ:uk_gn )

k=n k_gn k#n §k _gn
£, H(1+ H(l M Ao
k#n é:n |§k n|
[ynnait Kumuod
\ In
l é gk gn

OyHaH
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1n

s,

2 =& |
£, 3 d <C
2N e S

Xynaau mIyHra yxuiar, < C . bynapaan doitnananud , xamaa

Fan

fy
<C, :
95

n

of of
2hn%_fln 2n+§n - +§n'f1n' sl
&, ¢, o 06,
N 1
f,.-f, )2 of f of f
ggn :( 1,n lZn) +§n7 6él:n [fz,n} +fl’n.aé2:,n'[fl,n} <C \/ﬂ_n,
m é:nE n 1n n 2,n
Jemak,
on, <C-n ;ahn =0(n) ;
¢, g, —
(1.14) Ba (1.15) Oaxonamniapjad Ba JlarpaHx TeopeMacuaaH
= |oh, (0 . :
|Hn(x)_Hn(y)|SZ?() (lum _ﬂ’m)"SIn2 X _Slnz ym‘S
m=1 m

1
C Sy ) oo =Yl =€ k-]

n OViinya Kyuicak, Kyiuaarura ara 0yiaMus.

OO ~H ) = 32 st =2, JH, 09 ~H, )= Clx =y 7, (s, 2,)=Clx-]

n=1

Jevma 2.1.2. ucooraanau.
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2-§. UexkcH3 30HAJIM MOTEHIIUAJIHU Y€K 30HAJM MOTe a1 OWIaH
SIKUHJIAII THPU LI

by maparpadna Ay =0<A <y <...<A, <y, <... KeTMa-KEeTIMK

KyHUIary MapTaapHy KaHOATJIAHTUpaIu 1e6 X1ucobmaimus:
l:

2) inf(4;,-4,)>0
j

j+l
Kyitnnaru yekcus congaru JlyOpoBHH TeHJIaMajap CHUCTEMacHHH KypuO

YHNKaMH3:

d

% ~2f(&, -2, )N, (£.800), £ =E,(0) (2.2.1)

h,-(él,éz,...)=h,-(§)=u@{ﬁﬂ*:? g:g} 222

Oy TeHrnamanapia & - Xakukuii ysrapyBuunap 0ynuo, &; € [/"tj, Y7, jJ oynanu.

Jlemma 2.2.1. Uxtuépuii & &, ... kuimMatiap y4yH

h(&.&,....)<C 4, (2.2.3)
Oy epna C - y3rapmac | -ra OOTJIMK dMac.
Jlemma 2.2.2. VX,y e X nap yuyn H(X) Bekrop QyHKIHS
[HO)—H(y)| <Clx-y],
Jlummmi mapTUHA KaHoaTnaHTupaau, Oynaa C y3rapmac X,y € X ra 60riauk

sMac.
OHau 4Yeknu 30HamM noreHuuam Itpym-JInyBumn omneparopu ydyH

JlyOpoBUH TeHTJIaMajap CUCTEMACUHU KYypuO YnKaMus. Y

& =4, +(u; —A;)sin’(x;) (2.2.4)
aTIMAIITUPUIIIAH KEMUH KyWuaarnia
ox; "
!T:Hj(N)(xl,xz,...,xN),j:1,2,...,N, (2.2.5)

KypuHHuIIra Kenaau. by epna
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H, ™00 =hy" 4 + G = 4)SIN* X, 2, +(4ty = 2,)SI0° Xy oo Ay + (1t =) sin? x, |

(2.2.6)
\ /I 5 g 1/2
h™ (&) =& ol Lol (2.2.7)
J : £[J§k _é:j gk _gj
(2.2.5)ra
ox. ™
%:Hj(N)(xl,xz,..,,xN,..),j:N +LN+2,..

HU KYIIMO YeKCHU3 CUcTeMara aijlaHTupamus3.

Jlemma 2.2.3. VX e X yuyH

[HOO-H™M)|<C > (1 - 4).
j=N+1
Ypunnu Oynaguran C KOHCTaHTa MaBXKY/I.

Hcoor. &,&,,... map  ydyH ‘hj(51,52,...)—hj(N)(fl,fz,...i. altupMaHu

0axoJlaMu3.

J <N O¥yncus.

hj(g) = A _é:j Hy _gj 1/2 = A _fj Ay _51' 12
_iYes — 1— 1—
h,™ (&) {H@k—; fk—;} {HL ﬁk—;)( a—&,}

upoganu Kypub umkamm3. X>0 yuyn 0<py —& <p —A, ,In(1+X)<x Ba

k#] yayn & — &, >a>0, tenrcusmmxnapaan pornanannod

k=N+1 K j k=N+1

1< [] [1+ ”k—_fj} exp{C S (i, —zk)}. (2.2.13)

ra sra 6ynamus.
x>0 yuyn 0=y —¢& <y —A,In(1+x)<x Ba K=#] yuyH

& —&; >a>0, renrcusmuknapaan poinananud X >0 yuyn

0<& A <u —4A, &—¢2a, k=] In(1+x) <x Ba 0<x<1 yuyn

X o
In(1—Xx) >—-—— TenrcusnukiapaaH Goigananuo
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exp{—C S (i, —ﬁ,k)}g 11 Ll—MJ<exp{C S (i, —zk)}. (2.2.14)

k=N+1 k=N+1 gk _é:J k=N+1

OaxoJann YpuHIM OYIUITMHA OCOHIMKYA KypcaTuil MyMKuH. (2.2.13) Ba (2.2.14)

e | e
iy A< S a)

TCHI'CU3JIMKIIApAaH

HU XOocwJI kKniiamu3. Jlemak, h J.(N) (3) =O(\//Tj ) skaH. Oxupru 6axosanaan
@ -0 @[ <CA X ~4). (2:2.15)
J >N yuyn Hj(N) =H;. ypunnu. llyHuHr yayn
N
[HO) =HM 00 = (a5 = 4)|; (&) - b, ()| <
j=1

N N N
CZ\/T](IIJ] _ij)kZ(/uk -2,)<C kZ(ﬂk A
j=1 =N+1 =N+1

oynanu. Jlemma ucOoTIaHIu.

Jlemma 2.2.4 X baHnax ¢azocuja MKKUTa

oy

a: f(y)’ y‘t:O =Y
a

ot = (2), Z‘tzo =1y

Komu macanacu 6epuiiran 0yicuH.
vxeX  yuyH H f(x) —(/)(X)H <g¢ Ba VX,yeX  yuyH
[ f(x)—f(X)|<C|x—y| nap Yypunmm G6Yncuu. By epma C - ¥srapmac.
[IIynunraex Hyo - ZOH <& XaMm YpuHIU OYJICUH.
VY xonnma uxtuépuii yeknm (@,0) uHTEpBaNm yuyH mycOar C HU KypcaTHIIl
mMyMkuHKH, Vie(a,b) yayn
ly(t) —z(t)|<Ce (2.2.18)

YpuHau Oynamau.
Hcodor. (2.1.16) Ba (2.1.13) TenrnamanapHu uHTerpamuiad, HopMa Oyiinda
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0axoiad
v -2 <lyo ~2| +|[, [t 1) -p@ds | <e+ |[ |f (1) -p(@)]ds|+

+ |[1f @ -e@ds|<at+ [t—t)+C|[ () - z()ds

(2.2.19)

ra sra Oymamu3. Arap Hy(s)—Z(S)H HOpMa [to,t] UHTepBanga t, HykTama
Y3UHHHT MaX ra spuiica, y Xxoinaa Vs e[to,t] Y4yH
©) -26)< Iyt -26)|<

ypurim 6ynagu. lynunr yuyn (2.2.19) na t e(to,t] na

Hy(t)—z(t)”s 8(1+2‘t —tOD, ra osra Oymamu3. by osca nemmanu (t,,t)
MHTEpBaJ] YUyH UCOOTIANIU.

Teopema 2.2.1. X(t) opxamm (2.2.5) cucremanunr, X (t) opkamm
(2.2.12)-(2.2.12°) unu OGenrunaiimu3. Mxtuépuii yeknm (@,0) mHTepBan yuyH

mynnaii C =C(a,b) maxynku, Oynaa

max
te[a,b]

x(®) —xV ()| <C ggyj —4) (2220

ypunmu. (2.2.20) Oaxonamgan Ba wu3nap  (opmynacuman  doitnanaHuo
\q(t) -0y (t)‘ HU O6axoylaliMus.
Teopema 2.2.2. Uxtuépuit yexau (a,b) waTepBanm yuyyH mysmaid C

MaBXKyJAKHU, OyHIa

max|a(t) -q, ()] <C Slu-4,)

j=N+1

maxa'®) ~a O <C > 2 (4, -4)

te[a, b

max|q”(®) ~q; 0] <C 34, (u; ~4,)

tefa,b] j=N+1
Oaxoamnap YpuHIIH.

HUcoor. Kyitmparu
a0 =30+ 1) =250} .0 =il{(in ) -28 )
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usnap GpopMynacuIaH

gn (t) _gn(N)(t) + i|(/1n + :un) - 2§n (t)| <

n=N+1

() —ay )] <

23 (- 2 ()

n=N+1

+2 z (1t = 2) < 4x(0) x<N>(t)H+2 Z(un )

Oaxomnam kenn6 unkamu. (2.2.20) 6axonamgad ¢oiigaianuo,

max|q(t) -qy (O] <C > (4, )

n=N+1
ra ara Oyiamus. KeﬁHH
' ' . (N) d w S dx
=1 n=N+1
2% — 2, )JH,[sin 2x, —sin 2x,™ >(t)\+22 ~ 2, JH, —H (N)\+2 S (1, — 4, )H, | <
n=! n=N+1
SAPEYSNAE %c 3 (=2)+C 37y =) <CA e, =3+
n=1 n=N+1 n=N+1
C %1\/7”(#” _ﬂ‘n)smc %S/un _ﬂ‘n)_'_c %f/fn(ﬂn —ln)SC %1\/7”(# -

ra sra Oyiamus.

g"(t) —qy (t)], Hu Gaxomam yuyH usnap popmynacumas doiinanaHamus.

Ba 6yHnnan

q"(t) =— 2{i(ﬂn2 K —2§n2(t))}+2q2(t).

n=1

YPHHIIN KAHIIMTH KEJTHO YnKaIH.
0 (t) —a*n ()] =[att) —ay (Oat) +a, @)
Ba ((t),qy(t) nap Texuc uerapamanrammmru6, xamma |q(t) —d, (t) 6axonau

Ma’BHYMHHrI/II[aH
i {[:unz +j’n2 - zé:nz(t):l_ [unz +ﬂ“n2 - 2‘§n()N) (t)]}+ i[ﬂnz +ln2 - anz(t):lz Il + |2
n=1 n=1

aitupmanu 06axoJaln eTapiu.

|, ubonanu oconnnkya 0axonam MyMKHUH:

<2 Y(u?-22)<C 3 A (1~ 4,)

n=N+1 n=N+1
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|, ndponanu 6axonad Kyiuaarura sra Oyiamus:

1< Zi(ﬁfm —sn‘“’z(t))s 4%;%

£ —‘fn(N)‘ _

N

= 421un(lun _ﬂ’n)(sm2 Xn _Sin2 Xn(N)‘ < 8ilun(/un _ﬂ’n
n=1

X, —xn(N)‘)s
n=1

N

<81, 3y~ 4, xn—x,f“)\): 8ty [%, — "< Cay X (1t~ 4)< 2201ty — 4,)

n=1 n=N+1 n=N-+1
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3-§. Uexkcn3 30HAIU MOTEHITUATHUHT AHAJTUTUKIIUTH

Teopema. 2.2.3. Arap q(x)- 4yekcu3 30Hanu moTeHnuamau Itpym —

JImyBuT onepaTopuHUHT Kod(hduireHTn O0Ynub, NaKyHATApUHUHT Y3YHJIUTH
HKCIIOHEHIIMAJ paBHIIa Kamaiica, ibHU Ja>0,b>0¥y3rapMac coHiap TOMUIHO,

b T . .
H,—A,<a-e7" ,n=Loo gyaca, y xomma q(x)- GyHKUES OYTYH YKIa XaKUKHUIl
aHAJTUTUK QYHKIUS OYIau.

Hcoor. Arap |yn|s%n, n=1 o 0Oyica,y xoiaa

gn ://Lh_'_(lLlh_ﬂ’n)Sin2 ZnEDnl n::l-y

oynmumHu Kypcatamus. byaaaz, =x, +iy,, X=(x,, X, ...)e K. XaKukaTJaH Xxam,

A A . A .
:un—+n_§n = ’un—_”_(ﬂ“n +(:un _ﬂ‘n)SIn2 Zy|= L _ﬂ'_(/un ﬂ‘n)SInz z
2 2 2
%(yn —A)|A-2sin?z | = ‘%cos 27 | (1, —ln)saeb”%ezy” sge_zn <r..

Hemak &, €D, 3kaH.

Kyiunarn maprinapHu KaHOATJIAHTHUPYBUYM KOMIUIEKC KE€TMa —KETJIMKIIap

TYIUIaMu F HU KUPUTHO OJaMu3:
: b —
F= z=(zlv,zz,...)‘z:x+|y, xekK, |yn|szn, n=1 oo

Okopugarn nemmanaru kabu F Tymiamaa H(z) dysHkuus ydyH Jlunmmwin
mapTy OaXapUIUIIMHU KYPCATUIIl MyMKHH.
Ky#innaru BekTop-QyHKIusIap KeTMa- KeTIUTUHA KYPUO YUKaMu3

2,” (1)=x,(0), n=1 =

2,” ) =x, <0)+an<21<°’ (5),2,”(s), )ds

t
z, ™D (t)=x, (0)+an(z<m> (s))ds, n=1 o, m=0,12,..
Oy epnaa t- kommiekc apryment. y, ™ (t) Bexrop-Qpynkuusa z,"(t) BexTop
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(GYHKIUSHUHT MaBXyM KUCMHU OYJICHH.

<

Y, (0)]= <C|lt].

Imj H, (z™(s))ds

an (2™ (s)ds

It < 4% oynranma |y, ™ (t)‘ < %|n| m=0,1,2,....6ynau.

Hemaxk |t|s4£ map yuyn z™(t) BekTop (pyHKIMsIap KeTMa- KETIUTH F
c

o o b
TYIutamra Terunui oynaau. z™ (t) BekTop QyHKIHMsIIap KeTMa — KETIIUTH |t|£4—
c

Aoupaga TCKHUC SAKHHJIAIIYBYMW 3KaHHWHH HI/IHI]IHII mapTHu épI[aMI/II[a KS"pC&TI/IIH

MYMKHH.
(m) o b
z™(t) BekTOp (GYHKIMS TY3WIHIIHMra Kypa |t|£4— 7oupaga rosomMopd.
c

Beitepmitpacc Teopemacura kypa JUMUTHK (QyHKIUs z(t) Xam ymly jaoupaaa
ronomopd O6ynaau. bynnan sca

fn :ﬂ“n +(/un _ﬂ’n)Sin2 Z,

(YHKIUSHUHT |t|s4£ aoupaa roroMopd IKaHIUTH KeIuO YnKaau. Yoy
c

Q0= (4 +41, - 25,(1)

KaTOPHUHT TEKUC SKUHJIANTYBUYM DJKAHJIUTHIAH XaMJla YHUHT Xajlapd HOJ
HyKTaHMHT atpoduaa ronomopd dSKaHnMrugad yHuHr durungucu ((t) auar
rojioMopd SKaHIUTH KeauOd uukagu. Xakukud t nmapna Oy kKatop wu3miap

dopmynacu Ommad ycrma-ycr Tymagd Ba  ((t) - mOTEHIMANIHUHT HOJ HYKTa
arpoduma romomMopd dSKaHIUrd Keaub umkaam. Arap 6us ((t) moTeHIHaTHHHT
ypuura q(t +t,) noTeHMaNHU Kapacak Ba yHra MOC KeIyBYM JIAaKyHAllap Xam
(#4,,A,) OYmummEN xXucobra ojcak, y xoiga (t+t;) morenmman t=0 nykra
arpoduma romoMopd OYIMIIMHKA KeNTHpUO dYrmkapamu3. bymman sca Q(t)

notennuan t =t; aHykra arpoduna romomopd OYIUIIHM KeITUO YUKAIH.
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