§ OpToronanbHbie CHCTEMBI BEIECTBEHHBIX (PYHKIUH

Onpenenenne JlBe wuHTerpupyemble GyHKuui f(x) wu f,(x) Ha3bIBaroTCs
OPTOTrOHAJIBHBIX b
pynkomi OPTOTrOHAJBLHBIMH Ha IIPOMEXYTKE [a, b], eciu .[ fi(x) f,(x)dx=0.
a
Onpenenenue Cucrema byHKIMA @0 (%), 0,(x), ..., @, (X),... Ha3bIBAECTCS
OpTOTOHAILHOH OpPTOrOHAJILHOW Ha [a, b], €CJIM 3TH (PYHKLUH IONAPHO OPTOrOHAJIBHBI
CHCTeMBbI [ b]
BellleCTBEHHbIX Ha |a, o], To eCTh
byHkumi

b
.[(pl.(x)(oj(x)dx =0,ecnu i # j,

b
[o (x)dx > 0.

§ Psin @ypbe 10 OPTOroOHAIBHOM CHCTeMe BelleCTBeHHbIX QyHKIUH

Omnpenesienue psiga no
OPTOrOHAJILHOM
cucreme (PyHKIHM

Ilyctb {(pn (x)} — OpPTOTOHANIbHASI CHUCTEMa BEIIECTBEHHBIX (DYHKIUN
Ha [a, b]. PsgoM 1o OpTOrOHaJIBHOM CHCTEME BELIECTBEHHBIX

(GyHKIMI Ha3bIBACTCS PSII ch o, (x),

n=1

I7ie ¢, — BEeLIECTBEHHbIE KOI()(OUIIUECHTHI.

Teopema o [lycth psig MO OpPTOrOHAJIBHOM CHCTEME BELIECTBEHHBIX (PYHKIIHIMA
K03 PHUIHEHTaX PSAAA | paBHOMEPHO CXOIUTCS Ha [a, b] K pynkuun f(x).
Dypre Torma  kod(duuuenTsr  3TOrO  pAma  C, UMEIOT  BUJ
b
[ £, (x)dx
¢, ="
[ o7 (x)dx
a
U Ha3bIBatOTCs K03 dunrenramu Oypee.
§ Tpuronomerpuueckuii psig ®ypbe
Omnpenesienune TpuronomeTpuyeckum psaoM Dypse Ha3bIBACTCS psn
TPHTOHOMETPHYECKOI0 Ay ~ Tnx . TNnX
~—+ +b sin——
psita Dypbe f(x) 5 nZ::‘a" cos b,s 7R

20e koahuyuenmor Dypve GviuUCIAIOMCA N0 DopMmyIaM

a+2/

a, :% I f(x)cos ﬂzx dx, (T'=2(—-nepuoo @ynryuu f(x))
b —lﬁfff(x)sin”nxdx
"y ) / ’




Teopema /Inpuxiie
(mocTtaTo4HbIe
yCJI0BHUSA
NpPeICTABUMOCTH
GyHxkunu B BUIE
CYMMBI CBO€ro psiia

dDypbe)

[Tycts pynkuums f(x )

1. mepuoamyeckas, ¢ mepuonom 1=2¢;

2. KyCOYHO-HENpepbIBHASA Ha JIOOOM KOHEYHOM MPOMEXKYTKE [x1, X2]
¥ MOKET UMETh Pa3pbIBBI TOJIBKO | poxa;

3. KyCOYHO-MOHOTOHHASl.

Torna psg @ypbe, COCTaBICHHBIN IS ATOH (QYHKITUH, CXOTUTCS K

¢byHKIMU f{x) B K&KA0H TOUKE HEMPEPHIBHOCTH

U K cpeiHeMY apu(METHIECKOMY OJHOCTOPOHHHX MPEIEIOB B TOYKAX

paspbIBa IepBOro poja:

o f(x) — 6 mouxax nenpepwigno cmu,
ch¢17(x): f(x_x0)+f(x+x0)
n=0
2
( xo - Toukm paspseiBa I-ro pona).

§ Pax @ypbe aist 4éTHOM ¥ He4éTHOM yHKIMH,
151 GyHKUMA, 3aJaHHBIX HA HHTEPBaJe [0, l]

U Henepruoauveckux QyHKuuii

Jlemma 1 Ecnu f{x ) — uétHas pyHKUUSA HA TPOMEKYTKE [— a, a] , TO
[ fGodx =2[ f(xyax.
-a 0

Jlemma 2

Ecnu f{x ) — Heu€éTHas QyHKIUS HA TPOMEKYTKE [— a, a] , TO

jf(x)dx:O.

Mpumep. PasnoxeHue yHKUMiA B pag dypbe.

Li=mn

aO N
F(x) :=— E .
(x) 5 + a cos[
n=1

S1(x) = 4-sin(x)

T S2(x) :=S1(x) +

f(x) == if(x< 0,—1,0) + if(x> 0,1,0)

N:= 10 n:=0..N

L L
1 T-n-X -n-
a = EJ' f(x)-cos ( . ) dx bn = J f(x)_sin(ﬂzxj &

- L L

N
Tn-X . [ mn-x
T j+ E bn-sm( L)
n=1

4-s5in(3-x)
3.1 S3(x) :=S2(x) +

==

4-sin(5-x)
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Pasnoxxenue OyHKIMIO, 33JaHHYI0 Ha HMHTEpBaJC [O, l ] TOOMPENENSIIOT  Ha

(ynxuuii B psig
®ypbe B MHTEpPBaAJIE

[0.7]

WHTEpBaJ [— l, O] y€THBIM 00pazom, eciii f(0) = 0
1 Heu€THBIM 00pasom, ecu f(0)=0.
BHe unTepsana [/, [| npomomkaioT nepuoguueckuM o6pasom.

[IpoBepsitoT  BBIMOJNIHEHWE YyCIOBUE Jlupuxie uis TOydeHHOU
(GYHKINHU, BBIYHCISIOT KOG GUIHEHTs Dyphe M0 COOTBETCTBYIOLIIM
dbopmynaM u 3anuchIBaroT psjg Dypbe.

Paszigokenne

dyHkumii B psia

®dypbe

HENMEPUOIUICCKHUX

byHkumit

OyHKINIO, 3aJaHHYI0 HAa MHTEPBAJIC [a, a+2l ],
BHE HHTEpBANA [¢, a + 2/] MPOJOIKAIOT NEPHOIMUECKHM 05Pa3OM.

IIpoBepstoT BBINOJIHEHHWE yClaoBUM Jlupuxie [ IOJy4EHHOU
(GyHKIHH, BRIYUCIAIOT KO3 GUIneHTsl Oyphe M0 COOTBETCTBYIOIIUM
dbopmynaM U 3anKCHIBaIOT psijg Pypbe.




§ Paag @ypbe B KOMILIEKCHOI hopme

Omnpenenenne
OPTOrOHAJILHOM
CHCTEMBI
KOMILJIEKCHBIX
bynxuumit

[Iycth [nmaHa cUCTEeMa KOMIUICKCHBIX (DYHKIMH BEHICCTBCHHBIX
nepeMeHHbIX: @, (1), @, (1), ...,p, (1), ...
Ota cucTeMa Ha3bIBae€TCsl OPTOTOHAIBHOIN Ha MPOMEXKYTKE [a, b], eciu

b
L. Jewe,mar=0

npu

IIPU 3TOM

[ 0.0, (0dt = [|p,0) de = 0.

Onpenenenue psiga
dDypbe B
KOMILIEKCHO ¢opme

Psnom ®@ypbe B koMIuieKcHOU hopme utst pyHkmmuu f(¢), UMEroniei

.Tnt
I

nepuon 7' = 2/, mo opTOroHaabHOU cucTemMe PyHKIUH e

.Tnt

o0 =
[
Se
n=—o0

rre kod¢pdurmenTsr Pypbe BEIUUCIAIOTCS 10 (opMyIIam
a+2l .nt

Jr@e "ar

b

Ha3bIBACTCA PAL

1
c, =—
21

JlocTaTounble
ycaoBus Aupuxie
CXOIMMOCTH psia

dDypbe
K MOPOKIAN0IIEH ero
byHkuun

Pan ®ypbe B KOMIUIEKCHOW ¢opMe cxoauTcss K (yHKIUH,
MOPOXKAAIOLIEH 3TOT Ps, €CIAU JCUCTBUTENIbBHAS M MHHMMAas 4acTb
byukuun f(¢) yIOBIETBOPSIOT yCIOBUSIM Jlupuxiie.

§ Cs3b psiia @ypbe B KOMILIEKCHOMH hopMe ¢ TPUTOHOMeTpHUYecKuM psitom Pypnbe

Teopema o cBsI3H
psanoB ®ypobe

Eciu BemecTBeHHas QyHKIUS YAOBICTBOPSET yCcIoBUsAM Jlupuxiie, TO
Mexay e€ TpuroHomerpuueckum psgom Dypee u psgom Dypbe B
KOMIUIEKCHOU (hopMe CymecTByeT CBsi3b. OIUH P MOXKET OBIThH

IOJly4eH M3  JApYroro, €Cid  BOCIIOJIB30BAaThCA  CIERYIOLIEH
3aBHCUMOCTBIO MEXy KO3(PPUIIEeHTaMuU:

a, —ib, a, +ib, a,
cC =——— C = C 0 = —

n 7 ; —n —2 :




