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§5. InddepennupoBanue QyHKIME KOMIJIEKCHOI0
MepeMEeHHOr 0

1. IIpon3BoHas QYHKIMH KOMIIIEKCHOTO IIEPEMEHHOIO

IIycth w = f(z) — oiHO3HAYHAs (QYHKIHS,

f(z) onpenenena B TOUKE z, U HEKOTOPOU €€ OKPECTHOCTH.
[Ipupanum z, npupamienue Az Takoe, uto z, + AzeD(f) .
OIIPEANEJIEHUE. Ilpouseéoonou ¢pynkuyuu w = f(z) 6 mouke z,

HA3bl6AeEMCA —
i Af(zy) _ lim S (zy +Az) f(Zo).
Az—>0 Az Az =0 Az
(ecnu o cywecmeyem u KoHeyeH).
dw(z) ' dz(z,)
I Zy)> .
e 1 (z4) e

3aBUCUMOCTh z — f’(z) saBiusercs pyHkuue. Ee Ha3bIBalOT npous-
600Houl (hynkuuu f(z) 1 0003HAYAIOT:

W, P p, O

O6Gosnavaor: W(z,),




OIIPEAEJIEHUE. @yuxkyus w = f(z) wnaszvieaemcs ouhghepenuu-
Pyemou 6 mouke z,, , eCiu ee npupaujenue 6 Mo moyke Moxcen
ObIMb 3ANUCAHO KAK CYMMA JUHEUHOU OMHOCUmenvHo Az wacmu
U OecKoHeuHo mManou bonee 8blCOK020 Nopsoka wem Az , T.e.

Afz))=A-Az+ a- Az, (1)
rne A — Komnaekchoe wucio, o = o(z,, Az) — beckoneuno manas
npu Az —0.

3ameuanue. (1) moowcHo 3anucams 6 suoe
AMz))=A4-Az+ [Az2)
20e (Az) — 6.m. bonee 8vicoK020 nopsioka yem Az.

Cnazaemoe A - Az 6 svipasicenuu (1) nazviearom oughghepenuuaiom
Qynkyuu w = f(z) 6 mouke 7, u 0603Ha4aOT: dw(z,) , df(z,) .



TEOPEMA 1 (o cBs3u qudhepeHIMPyEeMOCTH C CYIIECTBOBAHUEM
IIPOU3BOTHOM ).
Dynxyus w = f(z) ouppepenyupyema 6 mouxe z, < 1f'(z,) .
[Ipu smom Ona ee ougpepenyuanra 6 mouxke z, CHPABEONUEO
pasencmeo dw(z)) =f'(z,) - Az . (2)
JIOKA3ATEJIBCTBO

TEOPEMA 2. (HeoOXoauMoe M JOCTAaTOYHOE YyCjaoBUE AU hepeH-
UPYEMOCTH (PYHKIHM)
Dyuxkyua fz) = u(x,y) + w(x,y) ougpgepenyupyema 6 mouxe
Z5=Xg Ty & 1) u(x,y) u v(x,y) ougppepenyupyemor 6 My(x,y,)
2) 6 mouxe M(x,,y,) BbINOIHAIOMCA YCI08US
Kowwu — Pumana: g5y v Ou Ov

8x_8y’ oy ox

, , ou .0v
3ameuanue. Ecnu f”(z,) cymectByer, 10 f (29) = —+1

ox Ox




Umeem: w=fz) =¢(z,2)

TEOPEMA 3. (00 ycnoBuH, 3KBHUBAJCHTHOM ycJIOBUsIM Komm —
Pumana)
op 0

Yenosus Kowu — Pumana >K68u8aieHmubl ycioesuro ; =
y4

CJIEACTBUE. Ecau ¢ynxyusa snemenmapuas, mo 0as Hee YCI08Us
Kowwu — Pumana evinonaunsromcs u npou3so0Has HAxXooumcs no
0ObIUHBIM NPABUTLAM.



2. AHanmuTH4YeCcKrEe DYHKIINHU

Oonacmupro Ha KOMNIEKCHOU NIOCKOCMU HA3bI8AIOM OMKPLIMOE U
CBAZHOE MHOMNCECMEBO.

(T.. MHOXECTBO, KaxJas TOYKAa KOTOPOrO — BHYTPCHHSSA H
TI00BIE IB€ TOYKH KOTOPOI'0 MOKHO COCAUHUTD JTUHUEH, [ISTUKOM
JeKallel B ’TOM MHOXECTBE).

OIIPEAEJIEHUE. ®yuxuyua f(z) nazvieaemcsa anaiumuyueckoul 6
moukKe 7, eciu oHa oughepenyupyema 6 3mou mouke u 60 6cex
MOUKAX HEKOMOPOU OKPECMHOCMU MOYKU Z,,.

Ananmutndyeckue (YHKUMH  HA3bIBAIOT TaKXKE  pe2yaspHbIMU,
20JIOMOPPHBIMU, MOHO2EHHBIMU, NPABUTbHBIMU



CBOUCTBA AHAJIUTUYECKUX ®VHKINU

1) Ecau @pynkyua f(z) anarumuueckas 8 OKpecmHocmu moyku z,, mo
z) HenpepwvigHa 8 omoti OKpecmHoCmu.

2) Ecau pynkuuu f(z) u o©(z) amarumuywuol 6 obnacmu D , mo
2)X0(z) u f(z) - ©(z) moowce ananumuunsl 8 3mou odaacmu.
Kpome moeo, ux wacmnoe
/(2)
o(z)

aHanumuyHo ecrooy 8 oonacmu D , 20e ¢(z) # 0.

3) Ecau pyuxkyusa f(z): D—E — ananumuuna 6 ooracmu D,
¢(2): E—G — anarumuuna 6 obnacmu E,
mo ¢yuxyus O(f(z)) — ananumuuna 6 D .



4) Ecnu 6 okpecmHocmu mouku z, ONpeoeNleHa aHAIUMUYecKasl
¢ynkyus f(z) maxasa, umo [ '(z,)#0, mo 6 nexomopoi oxpecm-
Hocmu mouku wy= f(z,) onpedenena eouncmeennas obopamuas
Qyuxyua  z = O(w), Kkomopas 0yoem QHAIUMUYECKOU 8 3MOU
OKpecmHoCmu U OJis1 KOMOPOU Cnpaseodiu6o PAaBeHCmME0

1

/

W)= ——
@' (Wp) 7'(zo)
5) Ilycmov f(z) — anarumuueckas 6 oonacmu D . Toeoa:

a) ectu f(z) #conste D, mo | (z)| ne docmuecaem ¢ D ceoezo

HAuMeHbUle20 3HAUEeHUS,

0) ectru f(z) # 06 D, mo | f(z)| He docmucaem ¢ D ceoezo
HaubO0IbULe20 3HAYUEHUSL,

B) eciu f(z) #06 D u f(z) nHenpepvisna Ha eparuye obaacmu
D, mo | f(z)] Odocmucaem ceoezo naubonvuieco u HaUMeHb-
uie2o 3Ha4eHus Ha epanuye oonacmu D .

(OpUHLIMII MAKCUMyMa MOIYJIS)



6) Eciu f(z):C—C u f(z) — oepanuuennasn u anarumuuecxkas Ha 6cel
KOMNJIeKCHOU niockocmu, mo f(z)=const .

(Teopema JInyBuIs)

7) Ecau f(z)=u(x,y)tiv(x,y) — anarumuuecxas 6 ooanacmu D , mo
Qyuxyuu u(x,y) u v(x,y) A6IA0OMCA 2APMOHUUECKUMU

OyHkusa  @(x,y) Ha3bIBACTCA 2APMOHUUECKOU, €CIW OHa
yJIOBJIETBOpSET ypaBHEeHUIO Jlamnacca

O’p 0
> +—5=0.
ox°~ Oy
JIBe rapMonuueckue QyHKOUH u(x,y) W V(X,y) , YHOBIIET-
Bopstone ycioBusiM Komu — PumaHa HasbIBawTCsa conpsi-

HCEHHOU napou 2apmonuyeckux Qynkyuii (MopsiaoK GyHKIUN B
rape CyIeCTBEHEH!)

8) Ecnu f(z) — ananumuueckas 6 oonacmu D, mo OeuicmeumenvHas
(MHUMAs) uacmob onpeodensem ee ¢ MOUHOCMbIO 00 KOHCIAHMUL.



9) llycmo f(z) — anarumuueckas 6 oonacmu D , zyeD u f'(z,)#0.
Toz0a ece beckoneuno manvie oyeu, 8blxooAuue U3 MOUKU Z, NPu
omoopaxcenuu f(z) nosopauusaromcs Ha 0OUH U MOm Jice Yo,
pasuvii argf'(z,), U noayyarom 0OHO U MO dJce pacmsdiceHue,
pasnoe | [(z,)|.

(TCOMETPUYECKUI  CMBICI  OPOU3BOJHOM  aHAJIMTHYECKOM
(O YHKIIHUH)
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