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22.11.2018
3aHAaTne Ne 12.

3apgava Wtypma-/inysunna
Mpun KaKMX 3HaYeHUAX NapameTpa € 3aja4a
X"(x)+cX(x)=0, 0<x<I, (1)

a,X'(0)+b,X(0) =0, a,X'(1)+b,(I)=0, 2)

MMEeT HEeHyJ/IEBOE peLleHue.

CobcTBEeHHble 3HAYeHUA 3agauu LW-/1 aBnatoTca Bew,ecTtBeHHbIMM.

rn.5,§3,¢c.131: Ne 23(6): X'(0)=X(l)=0.

PaccmoTpum Tpu cay4as:
1) Ecam c <0 (nyctb ¢ = —A2, A #0), To obLiee peweHne ypasHeHuna (1) umeet
BUA:
X (x) = Ae™ + Be ™.
MoAYMHMB ero rpaHUYHbLIM YCI0BUAM, MNOAYYUM:
X'(0)=A(A-B) =0,
X()=Ae" +Be ™™ =0.
Pewas cuctemy, Havigem A = B = 0, T. e. 3agaya (1), (2) umeeT HyneBoe pe-
LWeHue.

Takum 06pa3om, co6CTBEHHbIE 3HaYeHMUA paccmaTpuBaemoit 3agaum W-J1 He
MOFYT 6bITb OTPULATENbHBIMMU.

2) Ecnuc =0, To obllee peweHne ypaBHeHus (1):
X (x) = Ax+ B.

MNoacTaHoBKa B rPaHnNYHbIE YC/I0BUA Oa€ET!

X'(0)=A=0 u X(I)= Al +B =0.



Otkyga nonydaem, 4to A = B = 0. A 3HauuT, 1 B 3TOM Cay4ae Nosaydaem Hyne-
BOE pelueHue.

3) Ecamc >0 (nyctb c = A%, A #0), To obuiee peleHne ypasHeHua (1):
X (X) = Acos(Ax) + Bsin(Ax).
MogunHmm obliee pelleHme rpaHUYHOMY ycaoButo npu X = 0:
X'(0)=4AB=0 = B=0.
Mpu 3TOM, UCNONBb3YA BTOPOE FPaHUYHOE YC/I0BUE, NMONYYUM
X ()= Acos(il) =0.

fICHO, UTO HeHyNeBoe pelueHne 3aga4m LL-/1 byaeT cywecTBoBaTh, €CM
T
cosAl =0 & Al :E+7zn, neZ.

Taknm o6pa30N\, Hawan cobcTBeHHble 3HaYeHual:

2
Cn:(%j , nEN’

M CcooTBEeTCTBYHOLWMNE COBCTBEHHblE (byHKLI,MMI

2n+1) zx
X, (x) = Ancos( ) , VA, #0.
CobcTBEeHHble GYHKLMM, COOTBETCTBYHOLLME PA3/IMYHBIM COOCTBEHHbLIM 3Ha-
YeHnAM, OTZINYaOTCA Ha MOCTOAHHbIA MHOXUTENb.

|
fyers A, =1VneN.Torga [|X, [P=[cos? @D dy=1.
0

OpPTOroHaNbHOCTb COBCTBEHHbIX QYHKLMNA.

(2k+1) 7x (2n+L)mx _
o C0S-"—; dx =

(Xk,xn)zj'cos

I'\JlH

|
j(cos (k+”+l)”x +COS (k_f)m‘)dx -0 Vk=#n.
0

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



BbiBOA. PelwweHune 3agaum LU-/1:

c —[En+Dz 2 X, () =cos @™y 010 X, =+
: 2| v Xy o S o2

= JomalHee 3aaaHue

:

- C. 127, Npumep 1;
c. 131, Ne 23 (B) ( + NpoBEPUTb CBOICTBO OPTOrOHA/IbHOCTM COB-
CTBEHHbIX GYHKLUMMN, BbIYUCAUTb HOPMbI COBCTBEHHbIX PYHKLMIA).

29.11.2018
3aHATHMe Ne 13.

3apava Wtypma-Jinysunnsa

rn.5,§3,¢c.131: Ne 23(a): X (0)= X'(l)+hX(l)=0, h—const> 0.

PaccmoTpum Tpu cay4as:

1) Ecamc <0 (nyctb c =A% A #0), To obuiee pelieHne ypasHeHusa (1) umeet
BUA:

X (x) = Ae™ + Be ™.
HOAHMHMB €ro rpaHn4YHbIM yCnoBnAm, NONYy4YNM:
A+B =0,
{J(Ae" —Be™)+h(Ae” +Be ™) =0
{A+ B=0, *)
A(Ze™ +he”)+B(he™ —1e™)=0

MonyyeHHan cucTema MMeeT HeHyeBoe pelueHue (A, B), eciv onpeaenutens
MaTpULbl cUcTeMbl paBeH 0:



2)

3)

1 1

3o ene! hed e A|=0 — A" +e™)+h(e™ —e”)=0.

OueBnaHo, npu A < 0 nesas 4acTb ypaBHeHUs 6onblue 0, a npu A > 0 — oTpu-
uaTtenbHa. CnegoBaTtesibHO, YpaBHEHUE HE UMEET BELLLeCTBEHHbIX KOpHEeM, oT-
NnyHbix oT 0. A 3HauuT, onpeaenuTenb MaTpuupbl cuctembl (*) otanyeH ot O
npu nbbIx A # 0, n cuctema (*) nmeet Hynesoe peweHne A=B =0.

Takum o6pasom, cOBCTBEHHbIE 3HAYeHUA paccmaTpuBaemoi 3agaum LW-/1 He
MOTYT 6bITb OTPULLATENIbHBIMM.

Ecnn c =0, To obuee peweHne ypaBHeHua (1):
X (x) = Ax+ B.
MofcTaHOBKa B rpaHUYHbIE YC/I0BUA LAET:

X(0)=B=0 u X'(1)+hX(1)= Al+hl)=0 = A=0.

Monyuyaem, 4to npu c = 0 cylLLecTBYET TO/IbKO Hynesoe pelueHne X(x) = 0.

Ecam ¢ >0 (nyctb ¢ = A2, A #0), To obuiee peweHune ypasHeHua (1):
X (x) = Acos(Ax) + Bsin(Ax).
Moa4nHUM obLee pelleHne rpaHUYHOMY YCa0BMIO npu X = 0:
X(0)=A=0.
Mpu 3TOM, UCNONb3Ys BTOPOE FPaHUYHOE YCI0BUE, NOYYUM
X'(N+hX()=B(Acos(Al)+hsin(Al)) =0.
AIcHO, UTO HeHyNeBoe pelueHue 3agaun LL-/1 byaeT cyw,ecTBoBaThb, €CAM

Acos(l) +hsin(2l) =0 < tg(,u)z_%_ *%)

3ameTum, uto, ecnn A° ABnAeTcA KOopHeM ypaBHeHua (**), To n (L") Takxke
ABNAETCA KOpHeMm ypaBHeHua (**). Torga, Tak Kak ¢ = A%, A # 0, To AnA
HaXOMAEeHNA COBCTBEHHbIX 3HAYEHWUI cedyeT BbIACHWUTb, CKOJIbKO MOJIOMMU-
TeNIbHbIX KOpHEeN umeeT ypaBHeHue (**). Mpaduuyeckoe pellueHne ypaBHEHUS

(**):



No3BONAET CAeNaTb CNeAyioWmnin BbIBOA: cyujecmeyenm OeCKOHeUHOe CHemHOoe
MHOJNCECMBO NOAOHCUMENbHBIX KOpHeU ypaenenust (**) A, n € N.

CnepoBaTesibHO, COBCTBEHHbIE 3HaYeHMs 3agaum LL-/:
c, =1,
raoe An — NOJOXUTENbHbIE KOPHM ypaBHeHMA (**), n cooTBeTcTBYOWME MM
cobcTBEHHbIE QYHKLMK:
X, (x)=B,sin4,x, vB, #0.
Nycte B, =1 Vne N, Toraa

| | .
. I sin(24,1)
X |I?= [sin?(4, x) dx=1 [ (1-cos24 x)dx = — - 2222
I, 1= [sin’ (2 de= 3 [ =g -
Tak Kak
)
sin(24,) = 294 224N
1+tg” 4,1 h®+ 4,
TO
I h
||Xn||2=—+ﬁ-
2 2(h2+2)

BbiBoa. PelwweHune 3agaum LU-/1:
_1(4,° +h?*)+h

c, =47 X, (X)=sin(1x), neN, | X, |
(x) =sin(4,x) Xl 207 +h?)



A
rae hn — NONOKUTENbHbIE KOpHYM ypasHeHua tg(Al) = -

OPTOroHaNbHOCTb COBCTBEHHDbIX QYHKLUIA
PaccmoTpum cobeTeHHble dyHKumm X (X) =sinA X, X, (X)=sinA4X, co-
OTBETCTBYIOLME PA3NINYHBIM COBCTBEHHbIM 3HAYEHUAM, Tae C, = /1nz, G = /lkz —

pa3/IMyHbIE KOPHUM ypaBHeHMA (**). BbluMcanum MHTerpan
| I I
Ixnxkdx = Isin A, Xsin A, x dx = %I(cos(}tn — A )x—cos(4, +A)x) dx =
0 0 0
1

_sin(4, -4l _sin(4, + 4 )1 _
20k =4)  2A4+A) 204 -4)
+m(ik(sin(ﬂn—/1k)l+sin(/1n+/1k)l)):

:%ﬂf(_ﬂm sinAl-cosA |+ 4 sin 4,1-cos A1) =

:ﬁcosinl -cos Al (-4, tg A+ A tg A1) =

n

:%coslnl -cos A, | (—ﬂn -(—£j+lk (—ﬁﬁ =0.
Ay — A h h

n

(A, (sin(4, = 4) —sin(4, + 4,)))+

= JdomaluHee 3agaHue

:

s C. 127, Mpumep 1;
c. 131, Ne 23(e) ( + npoBepuTb CBOMCTBO OPTOroOHa/IbHOCTU CObB-
CTBEHHbIX QYHKLMN, BbIMUCAUTb HOPMbI COBCTBEHHbIX PYHKLNI).




06.12.2018
3aHATue Ne 14

PasnoxkeHue GpyHKUUM B paa no co6cTBEHHbIM GYHKUUAM 3a4aun

Wrypma-/inysmunna

fn.5,8§3,c. 132: Ne 25

hd I
f(x)= le fsinF5 pne f, =3[ f(x)sin 7 d,
" 0

S(x,N)= ifn sin

T

PaznokeHue pyHKUMU flx) B pAag no cucteme dyHKUUA Sin

f(x)= }{im S(x,N).

X op=1,2,...

o
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http://math-it.petrsu.ru/users/semenova/UMF/Praktika/Illustration/Decomposition/R1.gif
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3) f(x) = x(I - X)
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JdomawHee 3apaHue

I

ln.5,83,c.132: No 26.




