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§ 7. Paabl B KOMIUIEKCHOM MJIOCKOCTH

1. UncCaoBbIE PsIbI

IlycThb 3amaHa MocIe0BaTeIbHOCTh KOMIICKCHBIX YHCEI
o) = 0 T 1
OIIPEJEJIEHUE. Beipasicenue 6uoa i ,
zytz,+ ...tz L= ~ &

HA3b18AI0M KOMNIAEKCHBIM YUCI08bIM PAOOM.
IIpu 5TOM, YIEHBI IOCIEAOBATENBHOCTH {Z_| Ha3bIBAIOTCA WjleHd-
mu paoa (1-m, 2-M, ..., n-M (0OIIIUM YJICHOM) )

[TocTpouM mocne10BATENBHOCTD
S,=z,, S=z,tz,, ..., S, =zttt 2z, L

Yucna §,,S,, ..., S, Ha3bIBAIOT YACMUUHBIMU CYMMAMU PAOA ) Z_
(1-1, 2-1, ..., n-1).



OIIPENEJIEHUE. Psao »z,  Hasvieaemcs cxodauwgumcs, eciau
cywecmayem KOHEUHbl Nnpedel NOCAe008aAMeNIbHOCU €20
yacmuunvlx cymm S, }. Ilpu smom, yucno

S=lm S,

n—o0
HA3b16AIOM CYMMOIL PAOA ) Z. .
Ecnu

lim S, = (lim §, —3)

n—>oo n—> 00
mo 2060pAm, YMo pAo0 )z, PACXOOUMCA U He UMEeem CYMMb.
IIycts 3aman psan D)z, =) (x, +1y,)
Umeem: z < 3x ., dy., 2|z, |.
TEOPEMA 1 (0 ¢BA3U CXOOUMOCTH PALOB ) (X, +1y.), XX ., DV, ).

Psao Yz =>(x +1y ) cxooumcak z=x+1y < cxo0amcs paovl
XX, 2V, , BpudemM X — Cymma paoa )X, , ¥ —CyMma paoa )y, .



N3 Tteopembl 1 ciemyer, 4ro BCE€ CBOMCTBA JICHCTBUTEIbHBIX
YHCJIOBBIX PSJIOB OCTAKOTCS CIIPABEIJIMBBIMU JIJI1 KOMIUIEKCHBIX
YHCJIOBBIX PSIIOB:

1) IToBenenue psiga OTHOCUTEILHO CXOAMMOCTH HE U3MEHUTCS, €CIIU
100aBUTh (OTOPOCHUTH) KOHEUHOE YHMCIIO YJICHOB Psja.

2) Ecii psn )z, CXOOUTCS M €r0 CyMMa paBHa Z ,
psaa ) w, CXOIUTCA U €ro CyMMa paBHa W,
TO a) psAf ) (z, £ W, ) — CXOIUTCA U €0 CyMMa paBHA z = w ;
0) pan ) cz, — cxomurcs U ero cymma pasHa cz (Vez0eC).

3) Eciu pan )z, cxomured, TO  lim z, =0
n—» o0

(HeobX00UMBIU NPUZHAK CXOOUMOCU POQ)

4) B mo0oM cxosuieMcs psje, Jr0as rpyninupoBKa YWICHOB psja,
HE H3MECHSIOAs HUX IOPSIJ0K, COXPaHSIET CXOAUMOCTh psja H
BEJINYMHY €TI0 CYMMBI (3aKOH accoyuamueHocmu 0Jisl psioos).



TEOPEMA 2 (npu3Hak aOCOJIOTHON CXOJUMOCTH)
Ecaupao )|z | exooumces, mo psao )z~ moowce cxooumcs.

OIIPEANEJIHUE. Psao )z  na3vleaiom adCOIIOMHO CXOOAUUMCA,
eciu e2o psi0 mooyneu )|z | cxooumcs.

Ecmu pso Yz, — cxodumcs, a e2o0 paod mooyreu Y|z | —
pacxooumcs, mo pso Y zZ. HA3bl6AIOM YCA06HO CXOOAUUMCA.

TEOPEMA 3 (0 cBsi31 aOCOJIFOTHOM CXOIUMOCTH PAIOB ) (x, + 1),
zxn b Z)/n )'

Pao Yz = >(x, +1y) cxodumcsa abconomuo < paoel Y X,
2V, €xooamces abconaomHo.



N3 Tteopembl 3 CIEAYET, 4YTO BCE€ CBOMCTBA JICHCTBUTEIbHBIX
a0COJIFIOTHO  CXOJSIIIAXCS ~ YHCJIOBBIX  PSIJIOB  OCTArOTCS
CIIPABEJIUBBIMUA V1T a0COJIOTHO CXOJSIIUXCS KOMILIEKCHBIX
YHCJIOBBIX PSJIOB:

1) Eciim pagel >z, ®W  )w,  CcXO#ATCSA aOCOIIOTHO, TO Psif
Y (az £ Pw ) Toxe cxonurcs adcomotHo (Vo,peC).

2) Ecnu psag )z, cxomurcs aOCOIIOTHO, TO Psl, MOJYy4YEHHBIH U3
HEroO B pPE3yJbTaTe IIEPECTAHOBKH UICHOB, TaKX€ CXOOUTCSA
a0COJIFOTHO Y UMEET TY JKE CYMMY.

Ecimu psg )z, CXOIUTCA YCIOBHO, TO MOXKHO TaK I€PECTaBUTh
YJIEeHBl psJa, 4YTO CyMMa IIOJYYHBIIETOoCid psnga OyJeT paBHa
1000My, 3apaHee 3aJaHHOMY 4uciay. boiee Toro, MOXHO Tak
IEepEeCTaBUTh YIEHBl psAAa, YTO MNOJYyUYUBIIHMCS psajg  OylaeT
PACXOIUTHCH.



2. ODYHKIHOHAJBbHbIE PS/AbI

IIycte 3amaHa mocinenoBaTenbHOCTH QK {f (z)} ¢ oOmum
MHOECTBOM onpeaeiicHus D .

OIIPEAEJIEHUE. Buipascenue suoa
/@ + @+ @)+ Zf (2)
HA3b18A0M KOMNJIEKCHBIM (DYHKUUOHATbHBIM pﬂdom
IIpu 5TOM, 4IeHBI IMOCIEAOBATEIBHOCTH {f (z)} HaA3BIBAIOTCS
ynenamu paoa (0-m, 1-m, ..., n-M (0OIIUM YJICHOM) ).
IIycte z,eD . PaccMOTpUM 4UCIOBOM pal ) f (z,) -

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

MHOk€eCTBO D={z,eD |} f(z,) —cxonurcs |
HA3bIBAIOT 001aCmMbl0 CXO00UMOCHU (YHKUUOHATIBHO20 PAOA

21:(2) .



Oyukuus f(z) , onpeneneHHas Ha MHOXeCTBe D, U Takas, 4To €€
3HAYCHHE B JIO00M TOUKe z,€D, CcOBHAZAaeT C CyMMOWU
YHCIIOBOIO psana ) f (z,), Ha3bIBAETCH CYMMOU PYHKUUOHATILHO2O0
paoa ) f(z) (l-e ompeneneHue CyMMBbI (PYHKIIMOHAIbHOI'O

psjga).

ITocTporM IOCHE0BATEILHOCTD

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

Oyukmuun 5,(z) , S,(z) , ..., S.(z) Ha3BIBAIOTCA YaACMUYUHbLIMU
cymmamu paoa ) f (z) .

MHOX)eCTBO D,={z,eD | {S (z,)} —cxonurcs |
HA3bIBAIOT  00J1ACMbI0  CXO00UMOCHU  (DYHKUUOHAIbHOU
nocnedosamenvnocmu S (z)}.

Oynkuus f(z) , onpeneneHHas Ha MHOXKeCTBe [, M Takas, 4To €€
3HaYeHHE B JIO00M TO4YKe z,€D, COBHNAZAET C MPEAEIOM
MIOCJIEI0BATEIILHOCTH 1S.(zp)} Ha3bIBACTCA NpPeoeiom
Qynkyuonanvnou nocnedosamenvnocmu S (z)}.



3 onpeneneHuss CYMMBI YHCIOBOTO PsAa, IMOJIyYaeM:
a) D,=D,;
0) llpeden ¢@ynxyuonanvnou nocnedosamenvrnocmu S (z)} ecmo

cymma paoa ) f(z) (2-e ompeneneHue cymMmbl (QyHKIHOHAIb-
HOI'O psifa).

OIIPEAEJIEHUE. Komnnexchuiu DYHKYUOHAIbHBLUL pso

>/ (z2) Hmaszwieaemcs paenomepno cxodawgumca k- f(z) Ha
mnoxcecmee HCD, , ecau Vex>0 ANeN maxou, umo

1S (z2)-fz)|<e, Vn>N n VzeH

TEOPEMA 4 (xkputepuit Ko paBHOMEPHOM CXOAUMOCTH PSAA).

Pao ) f(z) cxooumcs pasnomepno ma muoxcecmee H «k
pyuxkyuu f(z) & Ve>0 INeN makoi, umo

| 5042 = 5,@) [ =[/p@) + ... (@) <€,
VkeN, Vn>N u VzeH .



TEOPEMA 5 (npu3Hak paBHOMEpHOU cxoaumMocTH Benepirpacca).

Ecnu pso ). f (z) maoswcopupyemcesa na H cxodawumes yuciogoim

paoom Y a_, mo on cxooumcesi Ha H pasenomepno.

OIIPEAEJIEHUE. [oeopsm, umo  ¢yHKuuonaioHviti  pso
> J.(2) maswopupyemca na mnoxncecmee H uucnosvim psaoom
da. , ecau f.(2)|<a, , Vn.

CBOMCTBA PABHOMEPHO CXOJISIIIAXCS
KOMIUJIEKCHBIX ®YHKIIMOHAJIBHBLIX PSJIOB

1) Eciim ) f (z) cxomurcs Ha MHOXecTBe FHCC paBHOMEPHO U

¢©(z) — orpanuyena Ha H, TO pan ), @(z)f (z) TOXKE CXOAUTCS HA
H paBHOMEpPHO.

JIOKA3ATEJIBCTBO — caMOCTOSITEIbHO



2) llyere ), f(z) cxomurcs K  f(z) Ha MHOXKECTBE

paBHOMEpHO, z,€H u cymectByror lim f,(z)=c,
zZ—2z,
Tornma: a) 4uciaOBOM PN ) C, CXOIUTCH;

0) cymma psina » ¢, paBHa ¢ = lim f(z)

zZ—> 2z
HNuaue rosops,

lim Z £.(2) Z( lim fn(z)j

Z—)ZO . —0 Z—)ZO

HcC

3) Eciu psan ) f (z) cxonurces Ha MHOXecTBE HCC paBHOMEpHO U
B TOUKE z,€/ Bce QyHKUUU f (z) HENPEPBIBHBI, TO CymMMa psaa

f(z) ToXe HenpephIBHA B TOUKE Z, .



4) Eciin (pyHKuMu f (z) HempepbIBHBI HA KYCOYHO-TTIAJAKON KPUBOU
(AB) npan ) f(z) cxomurcsa Ha (AB) paBHOMEpHO K f(z) , TO
3TOT PsIJ MOKHO MOYJICHHO MHTEIPUPOBATh BAOJb KpUBOU f(Z) ,
T.€. CIIPaBEJIMBO PABEHCTBO

i j Jn(2)dz | = j ifn(z) dz = j f(z)dz

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

5) Ecnmu dynkuum f (z) aHamuTuuHbl B oOmactu HcC u pan
>/f.(z) cxomurca B H paBHOMEpPHO, TO €ro cymma f(z) Toxe
ABJIACTCA (PYHKIIMEH aHATMTHYECKOU B H .



6) Ecnu ¢ynkuuu f (z) asamutuynel B obimactu HcC  u psan
> f.(z2) cxomurcsa k fz) B H paBHOMEPHO, TO 3TOT PsAJ MOXKHO
B H nuddepeHIMpoBaTh MHOWICHHO JIH0O0OE YMCIIO pa3, T.c.
CIIpaBEIJIMBO PABEHCTBO

00 0 (m)
M@= > | =)
n=0 n=0

3aMeYaHue. Jlns MTOYWICHHOTO nidepeHnnpoBaHUs
OCUCTBUTEIBHOIO (DYHKIHOHAIBLHOTO psjga Tpedyercs Ooliee
CWJIBHOE€  YCIIOBUE —  pPaBHOMEpPHasd  CXOJUMOCTh  psAaa

ITIPON3BOJHBbIX.
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