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JlabopaTtopHas paGora Ne 1

PEIIEHUE IJIOXO OBYCJIOBJIEHHBIX CUCTEM JJMHEMHBIX
AJITEBPAMYECKUX YPABHEHUI

1. TEOPETUYECKHWE CBEJJEHUA
PaccMoTpum cuctemMy TUHEHHBIX aareOpandyeckux ypaBHEHUH.

Ax =b, 1)
riae A—KBajapaTHas MaTPHIA Pa3MEPHOCTBIO N x N ; D —BEKTOP CBOOOHBIX YIECHOB;
x—uckomblii Bektop (heR"; xeR").

Ecm detA~0, To cucrema (1) Ha3pIBaeTCsl TIOXO OOYCIOBICHHOW. B 3TOM
cllydyae TIOTPEIIHOCTH KOA(DPUIIMEHTOB MaTpUIbl W TMpaBbIX YacTed WIHU
MOTPENTHOCTU OKPYTJICHUS TP pacyeTax MOTYT CHIIBHO UCKA3UTh PEIICHUE.

[Ipu pemieHnn MHOTUX 3ajay MpaBas 4acTh cucteMbl (1) u kodpPuIueHTsI
MaTpHIbl A U3BECTHBI MIPUOIMKEHHO. [Ipu 3TOM BMecTO TOoUHOI cucTemsl (1) umeem
HEKOTOPYIO JPYTYIO0 CUCTEMY

Ax=b, (@)
TaKyIo, 4TO

|A-A|<h; HB - bH <35 ©)

[Tonaraem, 9To BEMMYMHBI N ¥ & M3BECTHEI.

Tak xak BMecTo cuctembl (1) umeem cucremy (2), TO MOXEM HAWTU JIUIIb
npubamxeHHoe pemenne cucteMbl (1), MeTton mocTpoeHusl TPUOIMKEHHOTO
petieHus cuctemsl (1) 0JKeH ObITh YCTOMYMBBIM K MajbiM U3MEHEHUSIM UCXOJIHBIX
JTAHHBIX.

[lceBnopemenuem cucremsl (1) Ha3piBaeTCsi BEKTOP X , MUHUMHU3UPYIOIIUAN

HEBS3KY HAX — bH Ha BceM npocTpancTtee R".

[Mycts x! —mexoTopelii (ukcupoBaHHBI BekTop M3 R", ompemensemsrii

0OBIYHO MOCTAHOBKOM 3a/1a4H.
HopMasnbHBIM OTHOCHTENBHO BeKTopa X' pemenuem cucteMsl (1) HaspIBaeTcs

, TO €CTh

o o 1
ICEBAOPCIICHUC XO C MUHUMAJIbHON HOPMOHU HX —X

on — XlH —inf

xeF

]

rae F—coBoKynmHOCTh Bcex MceBAOpeIeHnd cucTeMBI (1).

[Tpuuem HXH:\/XI2 +X§ +...+Xﬁ, raec X, X,,...,X,—KOMIIOHCHTBI

BEKTOpA X.



Hns moboii cuctembl Bupa (1) HopmanbHOE peEUIEHUWE CYIIECTBYET U
€IMHCTBEHHO. 3a/iadya HaxOXKICHHsSI HOPMAJbHOTO PEIICHUS II0X0 00YCIOBICHHON
cucteMsl (1) sBiIsIETCS HEKOPPEKTHO MOCTABIECHHOM.

Jis  HaxoXAeHWs] MPUOIMKEHHOTO HOPMaJbHOTO perieHus cucteMsl (1)
BOCITOJIB3YEMCSI METOJIOM PETyJISIpU3ALUU.

CoryacHO yKa3aHHOMY METOJTy MOCTPOUM CTJIaXKHUBAIOIIUK (YHKIIMOHAT BUAA

M“[X,B,A :HAX—BHZ +ocHx—x1H (4)

¥ HalineM BekTop X“, MuHMME3Mpynommid #Ha R" stor ¢yskumonan. Ilpuuem
rapameTp peryJisipu3anuy oL OJJHO3HAYHO OIIPEIEIICH U3 YCIIOBUS

- 8)+ I, (5)

e p= inan;‘\X — BH .

xeR

H;&x“ — BH = 2(h‘ xX*

BripoxkaeHHBIE U TIJI0XO O0YCIOBICHHBIE CUCTEMBI MOTYT OBITh HEPA3TUINMBI
B paMKax 3ajaHHON TouHocTH. Ho ecnu umeercs mHpopmalius O pa3peliuMOCTH
cuctemsl (1), To BMecTO ycnoBus (5) ciieiyeT UCIOIb30BaTh CIAEAYIOIEe YCIOBUE:

H;‘\x“ —BH:h‘x“ +0 (6)

KoMnoHeHTsI Xj-"(jzl,Z,...,n) BEeKTOpa X SBISAIOTCS PEHICHUSIMH CHCTEMbI

JIMHEHHBIX anreOpanvecKux ypaBHEHUH, KOTOpasl MOJIydaeTcsl U3 YCIOBUS MUHUMYMa
dyHkunonana (4)

M =0, j=0,1,2,...,n
OX§
N UMCCT BU
(A"A+aE K" =A"b +ax’, )

rac E—CI[I/IHI/I‘-IHEUI mMaTtpuna,

~

AN —5pMHTOBO CONpshKEHHAS MAaTPHIIA.
Ha mpakTUKd i BbIOOpa BEKTOpa X'  HYXHBI  JOIOTHHUTEIBHBIC
coobpaxenns. Eciu ux Her, To nonaraior X' =0.
Jns x'=0 cucremy (7) 3amuiueM B BHIE
n
a = vl _h H
ax{ + > a;x;=b;, i=12,..,n, (8)
=1

n . n
rae ;=238 by =2.a,by.
k=1 k=1

Haiinenuslii BekTOp X OyAeT SBIATHCS NPHOIMKEHHBIM HOPMAIbHBIM
petenueM cucteMsl (1).

OcranoBuMcs Ha BbiOOpe napametpa o. Ecnu a=0, To cucrema (7) nepexoaut
B IJIOXO 00ycCJOBIEHHYIO cucteMy. Eciau oo Benuko, To cucreMa (7) OyaeT XOopoIio



00yCIIOBJIEHA, HO PEryJsipU30BaHHOE pelieHne He OynerT OJM3KHUM K HCKOMOMY
pemenuto cuctemsl (1). [loaTomy crnumkom OOJBIIOE MU CIHUIIKOM Majloe o He
MPUTOHBI.

OOBIYHO Ha MPAKTHKE MPOBOJAT pPacdeThl C PsJIOM 3HAYECHHUM MapaMmerpa d.

Hanpumep, oo =10"; 0,5-107; 0,5-107%; 1073...

JI7is KaKJ0ro 3HAYCHUS O HAXOJAT JJIEMEHT X%, MUHUMH3UPYIOIUN (QyHKIIMOHAT
(4). B kadecTBe MCKOMOTO 3HAa4YeHHUS TMapaMeTpa peryJsapu3anud OepeTcs TaKoe
YUCTIO O, 711 KOTOPOro ¢ TpeOyeMON TOYHOCTHIO BBITIOIHSETCS PaBEHCTBO (5) wiH

(6).

2.3AJAHUE

1. TlocTpouTh cUCTEMY JHMHEHHBIX aJIreOpanyecKuX YPaBHEHH, COCTOSILYIO U3
TpeX ypaBHEHHU C TpeMs HEM3BECTHBIMH, C ONPEIACITUTETIEM, BEIUYUHA
KOTOPOTro uMeeT nopsaok 107°,

2. IlocTpouth BTOPYIO CHCTEMY, aHAJIOTWYHYIO MEPBOM, HO MMEIOILIYIO JIpyrue
CBOOO/IHBIE YJIEHBI, OTJIMYAIOMIUECS OT CBOOOJHBIX WJIEHOB NEPBOM CHUCTEMBI
Ha Besinuuny 0,00006.

3. Pemmth TOCTPOCHHBIE CHUCTEMBI METOIOM peryisipusanuu (monaras h=0 wu
6=10"*) u kakuM-1160 APyruM MeToA0M (Hanmpumep MetonoM ['aycca).

4. CpaBHUTH TOJYYCHHBIE PE3yNbTaThl M CAENATh BBHIBOABI O MPUMEHUMOCTH
UCTIOJIb30BAaHHBIX METOIOB.

3. OOOPMIJIEHUE OTUETA

B otuete JOJIDKHBI OBITH MMpcaCTaBJICHLI:

1. HazBanue paboThl.

2. IlocTaHoBKa 3aga4u.

3. Onucanue anropuTma (METoJa) peueHusl.
4. TekCT mporpamMMsbl ¢ OIUCAHUEM.

5. Pe3ynbratsl paboThl IPOrPAMMBI.

BUBJINOTPAOMYECKUI CITMCOK

1. TuxonoB A.H., Apcennn B.Sl. Meroabl pelieHnss HEKOPPEKTHBIX 3a7ad. - M.:

Hayxka, 1979. 286 c.

2. TuxonoB A.H., I'onuaporckuii A.B., CrenanoB B.B. Perymsapusupytomiue

aNropuTMbl U anpuopHas uHpopmarus. - M.: Hayka, 1983. 200 c.

3. baxsanos H.C., XKunkos H.II., Ko6enskos I'.M. Unciaenasie MeTOIEI. - M.:
BMHOM, 2008. 636 c.



JlabopaTtopHasi pa6oTa Ne 2

PEIIEHUE JIMHEHHBIX UHTETPAJIbHBIX YPABHEHUM
HEPBOI'O POJA

1. TEOPETMYECKHUE CBEJEHNA

3aiauu A1 UHTETPAJIbHBIX YPaBHEHUN IEPBOTO poja SIBISIOTCS HEKOPPEKTHO
MOCTABJICHHBIMHU.
PaccmoTpum ypaBHenue @pearosibma nepBoro pojaa

[Kx,9)z(s)ds =u(x), c<x<a, )

rze a1po K(x,s) sSIBISETCS HEMPEPHIBHON (DYHKIMEH 10 IEPEeMEHHBIM X,S; U(X) -
u3BecTHast QyHKUUS; z(S) - ©CKOMast QyHKLIHS.
Bynem nonarate, 4to ypaBHeHue (1) ¢ TOUHON paBoOil YaCThIO U(X) UMEET

€IMHCTBEHHOE PEILICHUE.
Ecnu BMecTo u(x) M3BECTHO JIUIIb €€ TPUOIMKEHHUE U (X), MAJIO OTIMYAIOIIEECS

(B MeTpuKe L, ) OT u(x), TO MOXKEM UCKATh JIUIIb MPUOIMKEHHOE PEIICHUE

ypaBHeHus (1). B kauecTBe npuOimmkeHHOro penienus ypaBuenus (1) Henbsst OpaTh
TOYHOE PEIICHUE YPaBHEHUS

TK(X, s)z(s)ds = u,(x). (2)

TaK KaK TaKOr0 PELICHHs MOKET HE CyIIeCTBOBaTh. KpoMe Toro, Takoe peueHue He
o0J1ajjaeT CBOMCTBOM YCTOMYMBOCTH K MaJIbIM U3MEHEHUSIM MPABOM YacTH
YpaBHEHHS.

Bbynem uckath peleHue ypaBHeHUs (2) MeToIoM perysipusaiuu. CorjiacHo
METOY NOCTPOUM CIIIaXKUBAIOIIMKA PYHKIIMOHAT M “[z,u;], BBIOpaB cTaOMIU3ATOP

IEPBOro nopsaxka Qfz] .
Ma[Z,U(g]:pEQ (Az,u;) = aQ)z], (3)

r7e ¢ - mapaMeTp peryisipu3aluu;

o1z = fa)2* )+ p(s) £ | 1o

Az = j' K(x,s)z(s)ds;

dlb 2 %
pu, (Az,u,) ={I[IK(x,s)z(s)dsu5(x)} dx} :

cpLa

q(s), p(s) - 3a1aHHBIC HEOTPHUIIATEIIbHBIC HEMPEPbIBHBIC (DYHKIIUU (€CITU HET
CHELUAIIBHBIX COOOpaKeHU 1Mo BeIOOPY PyHKIMM ¢(s), p(S) , TO OOBIYHO MOJIATat0T



q(s) = p(s) =1). 3atem HaiiieM QYHKIHIO Z,,(S), MUHUMHU3UPYIOLTYIO GyHKIIHOHAT (3),
MpUYEM MapaMeTp a OMPENIEIIUM 10 HEeBS3KE, T.€. U3 YCIOBUS

p, (Az,uz) =0, (4)
r7ie § - YKIOHEHHE MPaBOil YaCTH MHTETPATLHOTO YPABHEHUS B METPUKE
MPOCTPAHCTBA L, , KOTOPOE CUUTAEM U3BECTHBIM:

g %
{J[ug(x)—u(x)}jx} <5

c

Pemenune z,(s) OyaeT yCTOWYMBO K MaJbIM U3MEHEHHUSIM B METPUKE L, MpaBOi YacTH
YpaBHEHHSA U, (X).
OyHkuug z,(s) OyaeT ABIATbCA NPUOIMKEHHBIM perieHneM ypaBHeHus (1).

Jlst HaX 03K IEHHUS TTapaMeTpa peryIspru3aiy OyaeM IPOBOIUTH PacYEThl C

HECKOJIbKMMH 3HAYCHUSAMHE MapamMeTpa o
(Hampumep, o =107;0,5-10";107;0,5-107;107°,...).

JI7ist KaxKI0T0 3HAUCHHS @ HaXOIUM (QYHKIHIO Z,(S), MUHUMH3HUPYOILY IO
dbyukimona (3).
B kauecTBe HCKOMOTO 3HAYEHMS IIapaMeTpa PEryJIIpU3aliid BO3bMEM TAKOE YUCIIO
a , U KOTOPOTO C TpeOyeMOil TOUHOCTHIO BBIITOJIHIETCS YCIIOBHE (4), T.€. HEBA3KA,
TIOJTyYeHHAsI IPH [TOJICTAHOBKE HaMeHHON QyHKIUK z,(S) B ypaBHEHHE (2), JOIDKHA

OBITh CpaBHUMA C MOTPEIIHOCTHIO MPABOM YaCTH UHTETPATILHOTO YPABHEHUS.
OO6paTtuMcs Tenepb K BapUallMOHHOM 3aa4e
M“[z,us]=min .
[Tonmaras q(s) = p(s) =1, moay4YuM

j'[b K (x,s)z(s)ds — ué(x)} dX+ajl[22(s) +(3—3 ]ds = min . 5)

[IpoBeneM MUCKpETU3AIUIO CTIIAKUBAIONIETO (DYHKIIMOHAJIA, BOCTIOIH30BaBIINCH
Pa3HOCTHBIM METOIOM.
AMNnpokcUMUpyeM BXOJsmue B GyHKIMOHAT M “[z,u ] HHTETpabl

KBaJpaTypHbIMU (opMynaMu. BBeseM Ha NpsAMOYToNbHUKE {a<s<b,c<x<d}
ceTky {x,,s, } (n=01,..,N;m=0.1,..,M), TaK, 410 X, =C,X, =d,s, =a,5,, =b.
JIyist IPOCTOTBI PACCMOTPUM PABHOMEPHYIO CETKY X, =C+nh ;s =a+mh,
rie

b 2
dz
Beruucionm -[(d_ ds mo opmyJie CpeHUX, 3aMEHSISI POU3BOIHYIO Pa3HOCTHBIM
S
a

OTHOILICHUEM



2
J(dzj dszhs(%j ~ h, Zna = Zm
o \ds ds .Y h, ’

rae z, =z(s,) .
Takum 00pazom,

(%) e~ -2 ©

OcTanbHbIe MHTETPAJIbl BBIYUCIUM TI0 (pOopMyJie Tpamneuit

b M
[2(s)ds =Y c, 22, (7)
a m=0
rae
1
COZCMZE’ :C2: :CMl::I_
IK(xn,s)z(s)ds ~h Zc K.z,
rie
Knm = K(Xn1 m)
dfb 2 N M 2
J.[J'K(x,s)z(s)ds—u[s(x)} dx ~ hXZb{hSZCmKnmzm —us(xn)} , (8)
clLa n=0 m=0
rIe
1
by =by = iby=b, =..=by , =

[Toncrasnsst Beipaxkenus (6) - (8) B (5), nomyuum

2
hxibn{hsichnmzm—ug(xn)} +ath§:cm Z(zm+1 z,)=min. (9)
n=0 m=0 m=0

s m=0
Jlnst pemienust 3anayu (9) npupaBHsIeM K HYJTIO POU3BOHBIE OT JIeBOM 4acTH (9)
mo z, (m=01..,M). Ilonyunum cucrteMy ypaBHEHUM, IMHEWHBIX OTHOCUTENBHO Z '

oz, —2T(z )+hzckakk =@ m=01..M, (10)
Cm

rac
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(2, —-227 +12;,),m=12..,.M -1,

m-1

oy 1
T@zn) =+

2
o 1 o a\.
T(ZO):h_z(zl -25);

o 1 o o .
T(ZM):h_Z(ZM—l _ZM)1

S

N
ka = hxzanannk;
n=0

N
@, =h,> b K us(x,).
n=0

Cuctemy (10) pemium kakuM-1u00 METOJIOM, HarpuMmep, MeToioM ["aycca.
[TapameTp a crieayert nmogoOpatTh CHOCOOOM, YKa3aHHBIM BhIIIE. 3AMETUM, YTO
ycioBue (4) B pe3ysibTaTe AUCKPETU3AILMU 3aIIUIIEM B BUJIE:

N M 21 %
{thbn[hSZchnmz;—ua(xn)}} = .

n=0

2.3AJAHUE

Haiitu npubnuxeHHOe pelieHue HHTErpaibHOTO YpaBHEHUS

XS

j(k +3s)(eN +N)z(s)ds = x2,0< x <1,

mmoJjiarast o = 0,001.
3necs N — HOMEpP CTYZEHTA B CIIUCKE I'PYIEI, K — mrecToiit HHIEKC TPYIIIEL.

3. OOOPMIJIEHUE OTUETA

B otuete JOJIDKHBI OBITh IMpCaACTAaBJICHBI:

1. HazBanue paboThl.

2. IlocTaHoBKa 3aga4u.

3. Onucanue anropuTma (METoJa) peueHusl.
4. TekcT mporpaMMbl C OITMCAHUEM.

5. Pe3ynbTarsl paboThl IPOTrPAMMBI.

BUBJINOTPA®UYECKUI CITMCOK

1. TuxonoB A.H., Apcenun B.fl. Metojs! peliieHnsi HEKOPPEKTHBIX 3a/1a4d. — M.:

Hayka, 1979. 286 c.

2. baxsanos H.C., XKXunkxos H.II., Ko6easkos I'.M. Unuciaenasie MeTOaEI. - M.:
BMHOM, 2008. 636 c.

3. Camapckuii A. A., Babumesuu [1.H. Yncnennbsie MeTObI pelIeHUs] OOpaTHBIX
3aa4 Matematuueckont ¢pusuku. - M.: YPCC, 2004. 480 c.
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JlaGopaTopuas padora Ne 3

Pemenne HHTErpajJbHbBIX YPABHEHHH C MCI0JIb30BAaHUEM YPABHEHUs Jiljiepa
MJIA CTA0MITHU3MPYOIIETro (PYHKIIHOHAJIA

1. TEOPETUYECKHUE CBEJIEHUA

Paccmotpum ypaBHenue ®penrosisMa nepBoro poga

j)'K(x,s)z(s)ds=u(x), c<x<d. (1)

YacTo BMECTO TOUYHOM MPaBOM YacTH U(X) UMEEM JIMIIb €€ MPUOIIKEHNE U, (X),
MaJIO OTJIMYAIOIIEEC B METPUKE MPOCTpaHCTBA L, oT u(x) . [Ipudyem n3BecTHo, 4TO

d %
{HU,;(X) - U(X)]zdx} <5,

C

Taxum 00pa3oM, UIMEEM YpaBHCHHE
b
jK(x,s)z(s)ds:ug(x), c<x<d. (2)

JI1st Hax 0K IeHHSI PUOIM>KEHHOTO PETYJIIPU3UPOBAHHOTO PELICHUSI YPaBHEHUS
(2) nocraTouHO HAUTH QYHKUHUIO Z,(S), MUHUMU3HPYIOLIYIO CIJIaKUBAIOIIHIMA

byHKIHOHAT
M “[z,u,]= j[j K (x,s)z(s)ds —ug(x)} dx+aj[q(s)z2(s) + p(s)[%) 1ds . (3)

[Ipu 5TOM COOTBETCTBYIOIIEE 3HAUECHUE MapaMeTpa PErysipu3alii ONpeaeasieTcs u3
yCIIOBUS

db 2 1%
{I{J‘K(X,S)z(s)dsuﬁ(x)} dx} =5. 4)

cLa

Yacto ynobHeit HaxoauTh GYyHKUHUIO Z,(S), peuias ypaBHeHHe Dilepa,
COOTBETCTBYIOIIEE (PyHKITMOHATY M “[z,u,]. YpaBHeHue Ditnepa it PyHKIIMOHAIA
M “[z,u,] Ha3bIBaeTCa uHTErpoauGHepeHIInaTbHBIM U UMEET BHUI:

[K(s,Dz(0dt + a{q(s)z(s) - %{ p(s) %} - g(s) (5)

rac

K(s,t) = }K(X,S)K(x,t)dx;

g(s) = iK(x,s)ua(x)dx.
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Pemenue storo YPaBHCHUA JOJIKHO YAOBJICTBOPATDH YCIIOBUAM OAHOIO U3
cIeayromux THUIIOB:

z(a)=0,z(b) =0 (6)
z2(a)=0,z'(b) =0 (7)
2'(a) = 0,z(b) =0 (8)
2'(2) =0,2'(b) =0 9)

OTmeTnM, 9YTO HEOOXOAMMO UMETh COTJIACOBAaHHBIEC KPAeBbIE YCIOBUS TOUYHOTO U
npUOIMKEHHOTO pelieHnid. B psizie ciydaeB 3TOro MOXKHO JOCTUYb ITyTEM 3aMEHBI B
UCXOJHOM YpaBHEHUU HEU3BECTHOU (DYHKIIMU z(S) HA HOBYIO HEM3BECTHYIO
pynKIuIO Z(5S).

Hamnpumep, eciii M3BECTHBI HA KOHIAx [8,h] 3HaYeHust TOUHOTO pemeHus z, (s),
T.C.

z; (a) = f,,z;(b) = f,,
rae f, u f, - U3BECTHBIE YHCIIA, TO EPeX0oad K QYHKIMH z(s) 10 GopMyJIe
h (b—s)+
b-a b
TIOJy4HMM yPaBHEHHE I Z(S) C TEM Ke SAPOM, HO C IPYTOi IpaBoii yacThio. [lpu

2(s) = z(s) + £ (s-a),
—a

3TOM OyeM uMeThb z(a) =0,z(b) =0.
Ecmu z, (a) = f,, z;'(b) =m,, To 3aMeHy (YHKLIHUHA MOXHO MPOBECTH MO (popmyiie

5 m, a2
z(s) =z(s) + 2b-a) (s—a) + f,.
Ecimm 7', (a)=m,,z;(b) = f,, TO
. m, Y
z(s) =z(s) + 2 —a) (b—s) +f,.
Ecimm z'; (a)=m,,z;'(b) =m,, TO
ml

. 2 m, 2
z(s) =z(s)— 2b-a) (b—5s) +m(s—a) .

JIns HaxokIeHus z,(S) MepenieM K JUCKPETHOMY aHAJIOTY KPacBOM 3aauu IS

ypaBHEHHUs Diliepa.
[Tomoxum q(s) = p(s) =1. Torna ypaBHenue Ditnepa (5) mpuMeT BU

TR(s,t)z(t)dt +a{z(s)-2"(s)} = g(s). (10)

J{71st MpOCTOTHI AUCKPETU3ALINIO OYIEM MIPOBOJIUTH HA PABHOMEPHOM CETKE.
Pa3zo0beM [a,b] Ha N paBHBIX YacTel U BO3bMEM B KAUE€CTBE Y3JIOBBIX TOUCK CETKH

CepeANHBI MOTYYEHHBIX OTPE3KOB, T.€. MOJaraeM
h . : b-a
s, =a+—+(@{-Dh,i=12,...,nh=—.
2 n
3amenum uHTerpai B ypaBuenuu (10) uaTerpaspHoit cymMMoit o popmyiie

CPEIHMX, a Z"(S) - COOTBETCTBYIOIIUM Pa3HOCTHBIM OTHOIIEHUEM. [lomyunm
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hiﬁ(si )z, (t)dt +a{zi _ 2 _ZhZ; hl Z‘l} —g,, (11)
Trac
z; =12(s;);
0; Zj.K(X,Si)Ug(X)dX; (12)
K(s;t;) :}K(x,si)K(x,tj)dx. (13)

3HaueHns K(s,,t ;) U g; BBIYUCIISAIOTCS aHATMTHYCCKHU HITH C TIOMOIIIBIO

KBaJIpaTypHbIX (popmyI.
Pa3o6nem [C,d] Ha M paBHBIX YacTeil U BO3BMEM B KAYECTBE Y3JIOBBIX TOUEK
CEpEeIMHBI OJYYEHHBIX OTPE3KOB, T.€. 10Jaraem
h d-c
X, =C+—=+(k-Dh, k=12..,nh =——.
2 m
Wurerpanst (12) u (13) Beruncaum no Gopmyie cpeauux. [Homyuum

g; = hxiK(Xk’si)ué‘(Xk);

K(s;,t;) = hXiK(xk,si)K(xk,tj).

k=1
Bepuemcs k ypaBHenuto (11). Ipu i=1 u i=n B ypaBHeHue (11) BXOIAT BETUUNHBI
Zy,2,.,, 3HAUYEHUS KOTOPBIX €1le He omnpeseneHbl. OHU BEIOMPAIOTCS] TAKUMU, YTOOBI

YJOBJIETBOPSUIUCH OJJHOPOAHBIE KpaeBble YCIOBUS OAHOTO U3 BUAO0B (6) — (9). [1pu
ATOM I10JIaraemM, 4YTo COIJIaCOBaHUE KPAEBbIX YCIOBUH TOYHOTO U MPUOIMKEHHOTO
pELIEHNH yKE TPOBEIEHO.

Hanpuwmep, ecnu ypaBHeHue Diinepa OyieM peniath ¢ KpaeBbIMU yYCIOBUSIMU
z'(a)=0,z'(b) =0, TO cyuTaeM z, =z, M1 7,, =Z7,.

Cucremy nUHEHHBIX anredpanueckux ypaBHeHu# (11) pemaem kakum-1u60
MeToaoM. B pesynbTate Haxoaum z.,zy,...,z¢ - 3HAUCHUSI UICKOMOU (PYHKITHH z(S) B
y3J71aX CETKHU.

[TapameTp perymsipuzaliiu & OINpeneseTcsl ClIocoOOM, YKa3aHHBIM B
TEOPETUUECKHUX CBEJICHUSX I TabopaTopHOi paboTh Ne 2.

OTMeTHM, 4TO JUCKPETHBIA aHAJIOT YCIIOBHS (4) UMEeT BUJ:

el

{hxzm:bn[hzm: K(x,,S)z, —ug(xk)} =0.

2. 3AJAHUE

Haiitu npubnuxeHHoe pelieHue HHTErpaibHOr0 ypaBHEHUS

1
j(x+ N)e*vKx+ Nz(s)ds =x*,0<x<1
0
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MyTeM PEeIeHUsT KpaeBOU 3a/1auu JJI1 UHTETPO-audHEepeHIInaIbHOTO YPAaBHEHHUS
Diinepa, nonarast & =0,001,z'; (0)=0;z'; (1) =0.
3neck N — HOMep CTy/IeHTa B CITUCKE TPYIIIIHI,
K — mecToi MHIEKC TPYIIIHI.

3. OOOPMIJIEHUE OTUETA

B otuete JOJIDKHBI OBITH MMpCaACTAaBJICHBI:

1. Ha3Banue paboThI.

2. IToctanoBka 3a1a4u.

3. Onucanue anroputma (METO/1a) PEIICHUS.
4. TekCT mporpaMMsbl C OIIMCAHUEM.

5. Pe3ynbTaTel paboThl IPOrPAMMBI.
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