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7.4. Ilpencrasnenue paaoM Oypee HVHKIINA

IIPOU3BOJBHOI'O IICPHOJIad

IIycts dynkmus f(x) ompenencHa u KycouHo-auddepeHmpyema Ha
orpeske [—, 1]

win f(x) ompeneseHa Ha Bceil YMCIOBOM OCH, IEPUOJIUYHA C IIEPHOIOM
2l u xycouno-guddepennupyema Ha orpeske [—[, []. CaenaB 3ameny
IIEPEMEHHOU

TIOJTYIHM:
[
F@ =f(t-) = 9.

Ecmu ¢ynkmus f(x) Obuta onpezaeneHa Ha orpeske [—1, 1], To pyHKIms
g(t) ompenenena Ha OTpe3Ke [—7T, T| ¥ yIOBIETBOPSET HA 3TOM OTPE3KE
YCIIOBUSIM T€OpeMbI JIupHxIie.

PackmanpiBas B psag @ypee pyskiuto g(t)

a
g(t) —» 70 + Z(an - cosnt + b, - sinnt)

n=1



U BO3BpaIIasich K UCXOJHOW (DYHKIIUH, TTOJYyUYUM JIJISI HEE CIEIYIOIee
npeacrasiacHue psaoM Oyprwe:

ag mmnx . TnX
f(x) —>7+Z(an-cosT+bn-smT) , (4)
n:

KO2(PHUIIMEHTH KOTOPOT'O BBIUUCIISIIOTCS 110 (hopMyIam:

1 l
ag = Tf f(x)dx
~1
1 (¢ nx
a, = 7-[ f(x)cosde,n =1,2,3,...,(5)
~1

1 (¢ . mnx
b, = Tf f(x)sdex,n =1,2,3, ...
-1

Teopema Jlupuxie ocTaeTcs B CUIE C TOU JIMIIb PA3HULIEH, YTO B CIIy4ae
IIPOM3BOJILHOTO OTpe3ka [—I[,l] Toukum x = +m 3aMEHSIOTCS HAa TOYKH
x = xl:

1
NOENCIHES (f(=1+0)+ f(l—0)).

PasencTBoO HapceBanﬂ MMPpUHUMACT BU:

= +Z(an +b, )=7j £2(x)dx.
-1
n=1

7.5. Pang ®ypbe 18 YETHBIX M HEYETHBIX (DVHKIIUNU

Ecimn  kycouyHo-HenpepbiBHas ¢GyHKIus f(x), ompeseneHHas Ha
otpeske [—, ], sBnsercst uemnou, TO

]_llf(x)dx = j_(zf(x)dx + folf(x)dx =2 folf(x)dx_

JlencTBUTENBHO, CAENIAaB 3aMEHY & = —X, BBIYUCIIUM



j_(:f(x)dx = — flof(—t)dt = folf(t)dt = folf(x)dx

AHAIOTHYHO YCTaHABIUBACTCS, UTO B Ciiy4ae Hewemuou Gpyukuuu f(x):

j_llf(x)dx = f_(:f(x)dx + folf(x)dx _
o jlof (-de + | Fx)dx =

I l
—ff(t)dt+jf(x)dx=0.
0 0

[Ipeanonoxum Temnepb, 4TO KycodHo-muddepeHuupyemas QyHKIUS
f(x), onpenencunas Ha orpeske [—I, 1], sBasieTcs uemnou.

Torna

1t 2 (!
ag = Tj_lf(x)dx = T-Lf(x)dx.

Boeruncnoum octanbabie K03hduimenTs ypbe yeTHON QYyHKITUH.

nnnx o v
[IpousBenenue f(x)cos — TaKKe ABJIACTCA YETHOU dyHKIHEH.

1 (! Tnx 2 (! Tnx
= Tf f(x)COSde = TJ f(x)cosde, (n=123,..)
-1 0

. nTnx o v
[IpousBenenue f(x)sin — ABJIACTCSA HEUCTHOH (dyHKIUEN.

1 (! . mnx
b, = 7] f(x)sdex =0,(n=123,..).
-1

Takum oOpaszom, TpuroHomerpuueckul psg Oypee uwemmnou GyHKUUU
COJICP)KHUT TOJIBKO KOCHHYCHI:

mnx
0S—— ,rje

f(X)—>—

||M8



2 l
= 7] f(x)dx
0

2 ! nx
= Tf f(x)cosde, (n=123,..)
0
b, =0,(n=123,..).

PaBenctBo IlapceBansa npuobpeTaeT BUI:

%folfz(x)dx _aT 2

Ecnu dyukius f (x) sBisercs neuemnoti, To mpoussenenue f(x)cos -

v o . nx
TaK)Ke SBISACTCS HEYeTHOW (yHKIMEH, a Mmpou3BeacHUE f (X)SlnT -

yeTHOU. Beruncium kospuiinentsr Oypbe HEUeTHOU PYyHKITUU:

: nx
— f(x)cosde =0,(n=0,1,23,...)
-1

1 (! . mnx 2 (! . Tnx
= Tf f(x)sin——dx = 7] f)sin——dx,(n = 1,23, ...
-1 0

Tpuronomerpudeckuii psig Oypbe Heuemuou (HYHKIUU COACPIKUT
TOJIBKO CUHYCHBI:

flx) - Z bnsing
n=1

a paBeHcTBO [lapceBans npuoGpeTaeT BUA:
2 [ -
7] £2(x)dx = Z b2,
0 n=1

7.6. Paznoxenue GbyHKIMI, 3aJaHHBIX HA TOJOYIIEpHOIE, B pAl Dypbe

TOJIBKO I10 KOCMHYCaM MJIM TOJIBKO ITIO CMHYCaM

[Mycts dyukuus f(x) ompeneneHa U KycodHo-auddepeHnupyema
Ha otpeske [0,l]. XKemass moayduTh pa3iaokeHUE dTOH (YHKIHH B P
dypbe, moomnpeneauM ee Ha TpoMmexyTtke [—[,0) Tpou3BOIBHBIM



0o0pa3oM, coxpaHssi Jullb TpeOOBaHKE KyCOUHOM TU(dHepeHITUPYyEMOCTH.
DT0 JaeT BO3MOKHOCTH MOJIYy4YaTh Pa3IMuHbIC PA3JIOKEHUS OJTHON U TOU
ke (YHKIIUU B TpUTOHOMeTpruueckue psiibl Dypbe Ha otpeske [0, 1],

Ecmu, ompenenss dynknuio Ha npomexytke [—[,0), Oymem
nojarath, yto f(—x) = f(x) asa Bcex x € [—I[,0), To mony4um wemmyro
GyHKIMIO, TPUTOHOMETpUUYECKHUil psij Pypbe KOTOpor OyAET ColepKaTh
TOJIBKO KOCHHYCHI.

Ecmu, onpenensst pynkmuio Ha mpomexyTtke [—[,0), Oynem monarats,
uro f(—x) = —f(x) mia Bcex x € [—[,0), To moay4HM Heuemmyio
byHKIMI0, TpUuroHomeTpudeckuit psaa @ypbe KoTopoit OyAeT coaepxaTh
TOJIbKO CUHYCHI.

[Tpumep 2. Paznoxuts pyuknuoo f(x) = 3 — x, 3aAaHHYIO0 Ha OTPE3KE
[0,3], B TpuroHomerpuyeckuii psg Pypre IO KOCHHYCaM H B
TpuroHoMerpuueckuii psix @ypobe mo cunycam. O6G0CHOBATH CXOAUMOCTh
Kaxaoro psga dypee. HaprucoBarh rpaduku CyMMBI TS KaXI0TO psijia
dDypee.

Pemenue.

1). PaznoskeHre 110 KOCHHYCAM.

Hoonpeaenum ¢yuknuio f(x) = 3 —x Ha npoMmexytke [—3,0)
YeTHBIM 00pa3oM U NPOJODKUM €€ Ha BCIO YHCIOBYIO OCh Kak
EPUOINYCCKYIO C IIEPUOIOM, PABHBIM 6:

f(x)=f(=x)=3—-(—x) =3+ x,x € [-3,0).

ﬂfx) A

L J




Beraucnum kospdunmenTs dyphe 3T0oi 4eTHON (YHKITUN:
b,=0,(n=123,..)

3(3 Yax = 2 (3 x

3

0
j (3 - x)cosn—nxdx =

TNnx
u=3—-—x dv =cosde

3 mnx |
du=—-dx v= sin
mn 3

2 3 mnx3 3 (3 @mnx
=—|(3—x) —sin | + j sin—dx | =
3 mn 3

2 3 mnx3 6
= — (— —) cos—| = — (costn — 1) =
m\ mn 3 1 m2n?
0, n =2k
= 1--D" = 12 _
21,2 ,n=2k+1
T 722k + )2 *

Tak xak paccMarpuBaemas (yHKIUS SIBIASETCA HEMPEPBIBHOW BCIOAY, TO
cymMMma ee TpuroHomerpudeckoro psana dOypree paBHa qaHHON (PyHKIMU
IIPU BCEX X!

B | mk+1)
fl) = _+_Z(2k+ 1z 3 ¥

[TomyyeHHOE PA3N0KEHUE MOMXKHO MCIOJIb30BaTh ISl HAXOXKICHUA
CyMMBI psija:

ImoJjiaras B 9TOM paBCHCTBC X = 0 IMOJIYyUYHM:

~2 an (Zk + 1)2

0] 041



— -
Li(2k+1)2 " 8

Beinuiiem 15t 3TOro pasioKeHus paBeHCTBo HapceBaJI;I

2{33 . +144z
3) G-0)dx= (2k+1)4

BprauciavuM MHTErpall B JIEBOU YACTH:
3

E]g(g_x)zdx=z.(x_—3)3 =§.27=6
3), 373 |79
Pasenctso IlapceBans npuHUMAET BI/II['
144
‘—+—Z (2k+ 1)

OTKYyJa
4

Z 1
— =
et (2k+ 1) 96

Wtak, ¢ TOMONIBI0 Pa3IOKEHUN PYHKIIMN B TPUTOHOMETPUUECKUE PSIIbI
@ypbre MOKHO TTOTYy4aTh 3HAYCHUS CYMM HEKOTOPBIX YHCIIOBBIX PSIIOB.

2). PazyiokeHHe 1o cHHYyCaM.

Hoonpenaenum ¢yuknuo f(x) =3 —x Ha npomexyrtke [—3,0)
HCEYETHBIM 00pa3oM, U3MEHUM 3HaucHHe QyHKuuu npu x = 0, moyaras
f(0) = 0 1 MPOIOIKUM €€ Ha BCIO YUCIIOBYIO OCh KaK MEPHOIMUSCKYIO C
MEPUOJIOM, PABHBIM 6:

fx)=—f(—x) = —(3 — (—x)) = -3 —x,x € [-3,0).



flx)t

CornacHo teopeMe [upuxiie cymma TPUrOHOMETPUYECKOTO psiga Pypbe

Takoil (QyHKIMU OyJeT paBHAa (PYHKIMU NOpU BCeX X. Boruuciaum
Koacp(bI/IuHeHTH dypbe 3TOM HYHKIUHU:
(n=0,123,..)

f (3 — x)smn—nxdx =

nx
u=3—x dv=sianx
3 x|~
u=—-dx v=- coS
mn 3
2 3 mnxi3 3 (3 wnx
= — (3—x) ( )cos— —— | cos—dx | =
3 mn 3 lp mn),
2(9 9 _mnxP’\ 6
3\ w23 o) mn

6
b, =— =1,2,3,.
n=— (n 2

(00}

()_621 . Tnx
fx—n —sin—
k=0

. 3
[Tonaras B aToi popmylie x = 5> HOJTyHHM:



0,n =2k

YuuTteIBas, 4To sin = = { k )
2 (—D*n=2k+1

MEPEINUIIEM T10JTyYEHHbBIN

pe3ynbTar B BUJE:

n_oo 1 1)K
4_22k+1( )
k=0

BrmuceiBas paBeHcTBO IlapceBans 1t AAHHOTO Pa3sOKEHUS,
IIOJIyYUM 3HAYEHUE CYMMBI €I1I€ OJHOTO YHCIOBOIO Psiaa:

2 3 = 76\
[[ommree 3 (2)
3[0( x)"dx mn
n=1
36 1
_F —Z,OTKy,Z[a
n=1



