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3aHAaTHne Ne 5

3apgava Wtypma-/inysunna
Mpwn KaKnxX 3HaYeHUAX NapameTpa C 3a4a4a
X"(x)+cX(x)=0, 0<x<I, (1)
aX'(0)+bX(0)=0, a,X'(l)+b,X(1)=0,
a,beR, a’+b’>#0, i=12
MMeEET HeHYy1IeEBOE peLleHne.

CobcTBEHHble 3HAYeHUsA 3agaum LL-/1 ABnAloTCA BelecTBEHHbIMMU.

rn.5,§3,¢c.131: Ne 23(a): X (0)= X(l)=0.

PaccmoTpum Tpu cayyas:
1) Ecamc <0 (nyctb c =—A2% A #0), To obuiee pelieHne ypasHeHus (1) umeet
BUA,:
X(x) = Ae™ +Be ™.
MoAYNHMB ero rpaHUUYHbIM YCNOBUAM, NONYYUM:
X(0)=A+B=0,
X(1)=Ae" +Be ™ =0.
Pewasn cuctemy, Hagem A = B = 0, 1. e. 3agayva (1), (2) umeeT HyneBoe pe-
weHue.
Takum o6pa3om, cob6CTBEHHbIE 3HaYeHWUA paccmaTpuBaemont 3agaum LW-/1 He
MOTYT BbITb OTPULLATEIbHBIMMU.

2) Ecnnc =0, 1o obliee peweHne ypaBHeHua (1):
X(x) = Ax + B.

NMoacTaHOBKA B rpaHMYHbIe YCNOBUA Aa€T:



X(0)=B=0 n X()=Al +B =0.

OTkyga nonyyaem, 4yto A = B = 0. A 3HAuuT, U B 3TOM Cay4ae Nosaydaem Hyne-
BOE peLleHue.

3) Ecamc >0 (nyctb c = A%, A #0), To obLyee pelweHmne ypasHeHna (1):
X (x) = Acos(Ax) + Bsin(Ax).
Moa4nMHUM 0bLLee pelleHne rpaHUYHOMY YCA0BMIO Npu X = 0:
X(0)=A=0.
Mpu 3TOM, UCNONb3Ys BTOPOE rPaHUYHOE YC/IOBUE, MOYYUM
X (I)=Bsin(Al) =0.
ACHO, YTO HeHyeBoe pelweHne 3aaa4m LL-/1 byaeT cywecTsoBaTthb, €CAu

sinAl=0 < Al=zn, neZ.
Takum 06pa3om, HalaM coBCTBEHHbIE 3HaUYeHUAY:

2
cn:(”Tnj , NeN,

1 CcooTBEeTCTBYHOWMNE COBCTBEHHblE (byHKLI,MMI

X,(x)=B,sin X, vB, #0.

CobcTBEHHbIE d)yHKU,VIM, COOTBETCTBYHOLWMNE PA3/TIUYHbIM COBCTBEHHbIM 3Ha-
YEHMAM, OT/IMYAIOTCA HA NOCTOAHHbIA MHOXUTEND.

|
Mycrs B, =1 VneN.Toraa || X, [P=[sin® "= dx=15.
0

OpTOroHaNbHOCTb CO6CTBEHHDbIX PYHKLMIA.

|
(X, X,) = [sin ke sin #2¢ dy =
0

|
- %j(cos (k_P)”x —cos U”f)”x )dx =0 Vk #n.
0

BbiBoa. PelwweHune 3agaum LU-/1:

! Mpwu oTpuLaTeNbHBIX 3HaYUEHMAX N He ByAyT NOAyYeHbl HOBbIE 3HaYeHMA C.



2
cnz(”—”j, X, ()=sin "%, n=12... [, =,

I 1T

rn.5,§3,¢c.131: Ne 23(r): X'(0) = X'(l) =0.

PaccmoTpum Tpu caydas:

1)

2)

3)

Ecam c < 0 (nyctb ¢ = A2, A #0), To obuiee peweHne ypasHeHua (1) umeet
BUA:
X (x) = Ae™ + Be ™.

NoayYnHKUB ero rpaHMYHbIM YCA0BUAM, NOJTYYUM:
X'(0) = A(A-B) =0, 220 (A=B,

<~
X'(1) = A(Ae” —Be™)=0 B(e” —e ™) =0.

Pewas cuctemy, Harigem A = B = 0, T. e. 3agaua (1), (2) umeeT Hynesoe pe-
weHue.

Taknum obpasom, cobCTBEHHbIE 3HaUYEHUA paccmaTpmBaemoin 3agaum LL-/1 He
MOTYT ObITb OTPULATENbHBIMU.

Ecam c =0, To obliee peweHne ypasHeHua (1):
X (x) = Ax+ B.
MoAacTaHOBKa B rpaHUYHbIE YCIOBUA AAET:
X'(0)=A=0 un X'()=A=0.
Monyuyaem, yto npu ¢ = 0 cywectByeT HeHyneBoe peweHue X(X) = B, koraa B
—Vconstz0. Nyctb B=1.

|
¢ =0, X,(0=1 [ X, ||2=j1dx= l
0

Ecam ¢ >0 (nyctb ¢ = A2, A #0), To obLiee peweHune ypasHeHua (1):
X (x) = Acos(Ax) + Bsin(Ax).
MoaunHUM obLee pelleHne rpaHMYHOMY YCa0BMIo npu X = 0:
X'(0)=4AB=0 = B=0.
Mpu 3TOM, UCNONb3Ys BTOPOE FPAHUYHOE YCI0BUE, NOYYUM

X'(1) = AZsin(Al) = 0.



fICHO, UTO HeHyeBoe pelleHne 3aaaun LL-/1 6yaeT cyliectBoBaTb, €Cau
sinll=0< Al=m, neZ.

Takum obpasom, yunTbiBas ycnosme A #z 0, Halwam cobCTBEHHbIEe 3HaYeHUA:

2
cnz[nl—”j , neN,

1 COOTBETCTBYHOLWMNE COBCTBEHHbIE q)YHKLI,MMZ

X, (x) = A, cos™*, vA =0.
|
Nycte A, =1 VneN, torga || X, ||2=Icosznlﬂfdx:|§_
0

BbiBOA. PeweHune 3agaum LW-J1:

2
C, :[nl—ﬂj , X, (x)=cos™, n=012,., | X, |*=

[AomalwHee 3agaHue

C. 127, Mpumep 1;
c. 131, Ne 23 (6) ( + npoBepUTb CBOMCTBO OPTOrOHa/IbHOCTU COb-
CTBEHHbIX QYHKLMN, BbIMUCAUTb HOPMbI COBCTBEHHbIX PYHKLNI).

il

2 Mpu oTpULLATENbHbIX 3HAYEHMAX N He ByayT NOyYeHbl HOBbIE 3HaYeHUA C.



