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§ 7. Psaabl B KOMILJIEKCHOM MJIOCKOCTH

1. YUncII0BBIE PSIIbI

HYCTI) 3aJlaHa I1O0CJIICAOBATCIIBHOCTb KOMIIJICKCHBIX YN CCJI
{Zn} = {xn + lyn}

OIIPEJAEJIEHUE. Beipasicenue 6uoa -
Zytzy ootz T = Z:IZ"
n=

HA3bl8AIOM KOMNIAEKCHBIM YUCT08bIM PAOOM.
IIpu 5TOM, YJIEHBI IIOCIEA0BATENBHOCTH {Z_ | HAa3bIBAIOTCA WjleHd-
mu paoa (1-m, 2-M, ..., n-M (0OIIUM YJIIEHOM) )

[TocTpouM mocCne10BATENBHOCTD
S=z,, S=z,vz,, ..., S, =z, tz,+. otz o, L

n
Yucna S, S, , ..., S, Ha3bIBAIOT YACHMUYHBIMU CYMMAMU PAOA ) Z_
(1-1, 2-H, ..., n-1).



OIIPEAEJIEHUE. Pao )z, Hasvleaemcs CXOO0AWUMCA, eclu
cyuwiecmeyem KOHEUHblll npeoen NOoCae008amelbHOCMU €20
yacmuynolx cymm {S_ }. Ilpu smom, yucio

S=1lmS§,

n—oo
HA3bIEAION CYMMOU PAOA ) Z .

Ecnu
lim §, =00 (lim S, —3)

n—oo n—oo
Mo 2060psAmM, YMo pAO ) Z. PACXOOUMCA U He UMeen CYMMb.
IIycts 3aman psaa )z, =) (x, t1y,)
NmeeM: Yz < >x , Dy, 2|z |.
TEOPEMA 1 (0 ¢BsA3U CXOAUMOCTH PALOB ) (X, +1y.), XX, » 2V, )

Pao Yz =) (x +T1 ) cxooumcak z=Xx+t1y < cxo0amcs paovl
XX, 2V, , HpUYemM X —Ccymma paoa Y Xx., Y —CYMMa paoa Yy, .



N3 Teopembl 1 crmemyer, 4T0 BCE€ CBOWCTBA JCHCTBUTEIBLHBIX
YUCJIOBBIX PAIOB OCTAIOTCSA CIPABEIJIUBBIMU I KOMIUJIEKCHBIX
YUCJIOBBIX PAIOB:

1) IloBeneHue psima OTHOCUTEIBHO CXOAUMOCTH HE U3MEHMUTCS, €CIIN
100aBUTh (OTOPOCUTH) KOHEUHOE YHCJIO YWICHOB Psa.

2) Ecnu psan )z, CXOOUTCS U €70 CyMMa paBHa Z ,
pAx ) w. CXOAMTCS M €ro CyMMma paBHa W,
TO a) piAA ) (z, = w_ ) — CXOAUTCS U €T0 CyMMa paBHa z £ w ;
0) pan ) cz, —cxogurcs U ero cymma pasHa cz (Ve20eC).

3) Eciu psan »z, cxomurTcs, TO  |im z, =0
N—> 0

(Heobx00uUMbLU NPUZHAK CXOOUMOCU PAOQA)

4) B nro0oM cxoasmeMcs psae, Jirodas TpynIrupoBKa YICHOB psja,
HE H3MEHSIOMAs HUX IOPSIJ0K, COXPAHSET CXOAUMOCTh psja H
BEJIMUMHY €I0 CYMMBI (3AKOH accouuamueHocmu 0s psoos).



TEOPEMA 2 (ripu3Hak aOCOJIIOTHOM CXOJUMOCTH)
Ecnu pso )|z | cxooumcs, mo pao Yz, modsce cXOOUmCA.

OIIPEAEJIHUE. Pao »z  naswiearom adCOIIOMHO CXO00AUUMCA,
ecau e2o pAao mooyneu )|z | cxooumca.

Ecmu pao Yz, —— cxooumcs, a e2o psaod mooyreu )|z | —
Pacxooumcs, mo ps0 » zZ. Ha3bl6arom YCaA06HO CXOOAUUMCA.

TEOPEMA 3 (0 cBs131 a0COMIOTHOM CXOAUMOCTH PSAOB ) (X, + 1y ),
an b Z)/Il )'

Pao Yz = >(x +1y) cxooumcsa abconomuo < paoel Y X,
2V, €xX00amcs adCoNOMHO.



N3 Teopembl 3 cleayeT, 4TO BCE€ CBOWCTBA JCHCTBUTEIBLHBIX
a0COJIIOTHO  CXOJSIIUXCS ~ YMCIOBBIX  PSAJIOB  OCTAKOTCS
CIIPABEJIMBBIMM JJIsI a0COJIIOTHO CXOMSIIMXCS KOMILIEKCHBIX
YUCJIOBBIX PAIOB:

1) Ecnu psambel >z, ©W Yw. CXOOATCS aOCOJIOTHO, TO Psif
> (az £ Pw ) Toxe cxomurcs adbcomtotHo (Va,feC).

2) Eciin pan )z, cxomurcs aOCOIIOTHO, TO PsAl, MOJYYEHHBIN U3
HEr0 B PE3YJbTATE NEPECTAHOBKU UJIEHOB, TAaKXE CXOIUTCS
a0COJIFOTHO U UMEET TY KE CYMMY.

Eciu pan >z, CXOOUTCA YCIOBHO, TO MOXKHO TaK IE€PECTaBUTH
YJIEeHBl psAJa, 4TO CyMMa IIOJYYHBIIETOCS psiaa OyJIeT paBHA
T000MYy, 3apaHee 3aJaHHOMY 4uciay. boiee Toro, MOXHO Tak
NEePECTaBUTh WICHBI psfa, YTO MOJIYyYUBIIMHCS psAa  Oyder
PACXOIUTHCH.



2. DYHKIMOHAJIbHbIE PS/bI

IIycts 3amaHa mOCIEAOBATENBHOCTH (KI  {f (z)}] ¢ 0OWHM
MHOECTBOM oImpeaciaeHus D .

OIIPEJAEJIEHUE. Buipaoswcenue suoa
fl@ /@ @)+ Zf (2)
HA3b18AI0M KOMNJIEKCHBIM (DYHKUUOHATbHBIM pﬂOOM
IIpu 5TOM, YiI€HBI MOCIEAOBATENBHOCTH {f (Z)} HaA3BIBAIOTCA
ynenamu paoa (0-m, 1-M, ..., n-Mm (OOLIUM YIICHOM) ).
IIycte z,eD . PaccmoTpuM 4nMciioBou pan ). f (z,) -

Eciu pan ) f(z,) cXomuTcsa, TO TOBOPAT, 4TO pad ). f.(2)
CX00UMCA 6 MOUKe Z, .

MHOXkeCTBO D={z,eD |} f.(z,) —cxonurcs |
HA3bIBAIOT 001ACMbI0 CXO00UMOCHU (YHKUUOHAIbHO20 pPAOa

2 14(2)



Oynkuus f(z) , onpeneneHHas Ha MHOXKeCTBe [, M Takas, 4To €€
3HAYEHUE B JIIOOOM TOUYKE zy€D, COBIAJAET C CYMMOU
YHUCIIOBOTO PAna ) f (2,), HA3BIBAECTCA CYMMOU PYHKUUOHATILHOZ0
paoa ) f(z) (l-e ompenenenue CyMMBl (PYHKIMOHAJIBHOI'O

psaa).

[TocTpouM moCne0BATENBHOCTD

S,2) =1,(2), $,(2) = 1,2 (2), ..., S.(2) =f,2),@)+..+f.(2), ...

Oyukuun S,(z) , S,(z2) , ..., S.(z) Ha3BIBAIOTCA YaACHMUYHbBIMU
cymmamu psaoa ) f (z) .
MHOXkeCTBO D,={z,eD | {S (z,)} —cxonurcs |

Ha3bIBAIOT  00aacmbl0  CXO00UMOCMU  (DYHKUUOHAIbHOIL
nocnedoéamenvnocmu S (z)}.

Oynkuus f(z) , onpeneneHHas Ha MHOXKeCTBe [, U Takas, 4To €€
3HaYeHUe B JII000M TOUKe z,€D,  COBHAZAECT C IIPENEIOM
MIOCJIEIOBATEIbHOCTH 1S (z)} HA3bIBACTCS HpPeoeiom
QynKkyuonanvnou nocinedosamensvrnocmu S (z)4.



W3 onpeneneHus CyMMbI YHCIOBOTO Psia, MOJIyYaeM:
a) D,=D,;
0) Ilpeden gyuxkyuonanvroi nocredosamenvrHocmu S (z)} ecmo

cymma psaoa ). f (z) (2-e onpeneineHue CyMMBl (DYHKIIMOHAJIb-
HOT'O psijia).

OIIPEJEJIEHHE. Komnnekchurii D YHKYUOHAIbHBLU pso

>/.(z) Haszvieaemcs paenomepno cxodawgumca k- f(z) Ha
muoxcecmee HCD, , ecnu Ve>0 ANeN maxou, umo

18.(z2)—-fz2)|<e , V>N un VzeH

TEOPEMA 4 (kputepuii Koy paBHOMEPHOM CXOJAUMOCTH PSAa).
Pao ) f(z) cxooumca paenomepno na muoxcecmee H «k
Pyuxyuu f(z) < Ve>0 ANeN maxou, umo

| Son@) = 5,2 | = /@) + ... H (@) [<e
VkeN, Vn>N n VzeH.



TEOPEMA 5 (npu3Hak paBHOMEpPHOM cx0auMocTH Beiepirpacca).

Ecnu pao ) f (z) maoccopupyemcea na H cxooawumces wuciosvim

paodom )Ya., mo o cxooumcsi wa H pasnomepno.

OIIPEAEJIEHUE. [oeopsm, umo  ¢yHKkyuonanvHviti  pso
> f.(2) masxcopupyemca na mmnoowcecmee H uucnosvim paoom
da. , ecau f.(2)|<a, , Vn.

CBOICTBA PABHOMEPHO CXOISIINXCS
KOMITUIEKCHBIX ®YHKIIMOHAJLHBLIX PSJIOB

1) Ecnu ) f (z) cxomurcsa Ha MHOXecTBe HCC paBHOMEpPHO U

¢(z) — orpanuueHa Ha H, TO psAn ) @(z)f (z) TOXe CXOIUTCS Ha
H paBHOMEpHO.

JIOKA3ATEJIBCTBO — caMOCTOSTEIBHO



2) llyete ) f(z) cxomurcs K  f(z) Ha MHOXKECTBE

paBHOMEpHO, z,€/ u cymectBylor lim f,(z)=c,
zZ—2Z
Torma: a) yuCIIOBOM psA ) c, CXOLUTCH;

0) cymma psiga )¢, paBHa ¢ = lim f(z)

Z—>Z2
HNuaue rosops,

lim | > £,(2) | = Z( lim fn<z>]

z—>7z z—>7z
O\ n=0 n=0 0

HcC

3) Eciu pan ) f (z) cxomurcs Ha MHOXKecTBe HCC paBHOMEPHO U
B TOUKe z,€/ Bce QyHKUUU f (z) HENPEPBIBHBI, TO CyMMa psaa

f(z) TOXe HenmpephIBHA B TOUKE Z, .



4) Ecin pyHKuu f (z) HenpepbIBHBI HA KYyCOYHO-IVIALKONH KPUBOU
(AB) upsan ). f(z) cxomurcd Ha (AB) paBHOMEpHO K f(z) , TO
ATOT PsAJA MOKHO IOYJIEHHO MHTEIPUPOBATh BIIOJIb KpUBOH (AB) ,
T.€. CIPaBEJIMBO PABEHCTBO

i jfn(z)dz = I ifn(z) dz = j f(2)dz

n=0\ (4B) (4B)\n=0 (4B)

5) Ecnmu ¢ynkuum f (z) aHamutuyHbl B oOmactu HcCC  wu pian
>/f(z) cxomurcs B H paBHOMEPHO, TO €ro cymMma f(z) TOXe
ABJIAETCS PYHKIMEW aHATUTUYECKON B H .



6) Ecniu ¢ynkuuu f (z) aHamutuyHel B oOmactu HcC  wu pian
> f.(z2) cxomurcsa kK f(z) B H paBHOMEDPHO, TO 3TOT P MOXKHO
B H nmuddepeHnupoBars IOWICHHO JO00€ YHCIO pas, T.e.
CIIPABEIJIMBO PABEHCTBO

00 0 (m)
S M@= Y )| =)
n=0 n=0

3aMEUYaHue. Jlns MOYWJICHHOTO i@ pepeHInpoBaHUs
ACUCTBUTEIILHOIO (DYHKIMOHAIBLHOIO psda TpeOyercs Ooee
CUJIbHOE€  YCIIOBUE —  paBHOMEpHas  CXOJAUMOCTh  psjaa

IIPOU3BOJHBIX.
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