MaremaTnaeckuit anaains
Moaynb 4. Oyuxiun
HECKOJIbKIX TTepeMeHHBIX
Jlekiing 4.1

AnHoTarua

[Tonstue pyHKIMN HECKOJILKUX ITepeMeHHbIX. [Ipeest u HenmpepbIBHOCTD.
YacTHble TPON3BOIHBIE TTIEePBOTO TopsiKa. IuddepenupyemMmocTs.

1 @PyHKIHUs HECKOJIbKIX IIepeMeHHBIX

Onpedeserue

MHO)KGCTBO BCEBO3MO2KHBIX YIIOPAJTOYCHHBIX HOCﬂeﬂOBaTeﬂbHOCTeﬁ
n JefiCTBUTEIbHBIX 4ducesn (Tq,Xs, ..., T,) HA3bIBAETCS N-MEPHBIM TO-
YedHBIM apudMeTndecKnM npocTpaHcTBoM R".

Onpedenerue
Enementsr MuOKecTBa R Ha3bIBAIOTCS TOYKAMU N-MEPHOIO MPOo-
CTPAHCTBA 1 0003HAYAIOTCA: T = (T1, X3, ..., Tp).

Onpedenerue
Yucso x; HAa3BIBaeTCsl i-0if KOOPAMHATOM TOUKH .

Paccrosiine Mexk 1y JABYMst TOUKAME T = (L1, X, ..., Tp) UY = (Y1, Y2, -, Yn)
olpejiesisieTcs 1o (popmyJie:
pla,y) = /(1 = y1)? + (22 = 12)? + . + (20 — yn)?

Onpedenerue
[Iycrs 3agano muokecTBO E C R"™. Ecin kax1o0it Touke x = (21, T2,
., &) € E mocraBieHo B cOOTBETCTBHE 4nCyo u € R, To Ha MHOXKECTBE
F samana dyHknus n nepeMmeHHbix u = f(x) = f(x1,29,...,2,).
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Ilepemennsie x1, Ta, ..., T, HA3BIBAIOTCA HE3aBUCHUMbBIMU IIePEMEHHBIMI, U
- 3aBHUCHMOI1, a MHOXKeCTBO F - 0bJiacTbio onpejiesienns pyHKImn f.

Onpedeaerue
MHO)KeCTBO TOUEK (Z1, X2, ..., Tp), YAOBIETBOPSIONINX YPABHEHUIO

f(xl, Ly vuny xn) = C,

rjae C - HeKOTopas IOCTOsIHHAsI, HA3bIBACTCS MHOYKECTBOM YPOBHS
dbyuxun f(x) = f(x1, 29, ..., x,), coorBercTBYIONIMM 3HaUeHNO C.

Yacruble caydan:
[Ipn n = 2 MHOXKECTBO ypOBHS HA3bIBAETC JIMHUENH YPOBHSI.
[Ipu n = 3 MHOXKECTBO yPOBHSA HA3BIBAETCS IMOBEPXHOCTHIO YPOBHS.

2 lIlpenen m HenpepbIBHOCTD

[Iycts E - obnacts onpepesenust dbysximn f(x).
Onpedenenue
Yucsio b HasbiBaeTcst ipeaesioM GyHkiun f(x) B TOUKe a, ecin

Ve >03(e) >0Ver € E,0 < p(x,a) <d(e):|f(z) —b] <e.

Oboznavenmne:
lim f(z) =bwm lim f(z1,29,...,2,) = 0.
r—a T — ap

To — A2

Ty — G

B onpesenennn mpeenta npeoiaraeTces, 9To £ CTPEMUTCSA K @ IPO-
U3BOJILHBIM 00Pa30M.
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Onpedenerue
Oyukius f(z) Ha3bIBaeTCs HEMPEPBIBHOM B TOUKE @, €CJIN

lim f(z) = f(a).

Tr—a

Onpedenerue
Oyuknust f(r) HempepbIiBHA Ha MHOXKecTBe X C F, ecim oHa
HeIlpepbIBHA B KayKJI0H TOYKE 13 MHOXKecTBa, X .

Csoticmea HenpepuieHuT HyHKUUT:

1. Cymma, mnpousBejieHne, YaCTHOE U CYIEePIO3UIUs HeIPePhIBHBIX
dyHKIMI ecTh PYHKIMST HEIIPEPhIBHAS.

2. DyeMeHTapHble (DYHKINKI HECKOJIbKUX ITE€PEMEHHBIX HEIPEPbIBHbI
BCIOJTY, IJIC OHU OIPEJIC/ICHBbI.

Onpedenenue
Oynkis f(x) HaspiBaeTcss OE@CKOHEYHO OOJIBIION 1pH & — a,
ecJin

lim f(z) = oo.

Onpedenerue
Oynukius f(z) HazpiBaeTCss OECKOHEYHO MAJION 1P & — a, ecJin

lim f(z) = 0.

r—a

3 YacTtHble npou3BOoAHbIE 1-0ro MOPsJIKa

Pacemorpum dyHKIO 2-X iepeMenbix u = f(x1, x9), KOTOpas orpe-
JleJieHa B HEKOTOPOI £-OKPECTHOCTH TOUKE a = (a1, as).
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Onpedenerue
YacTHoit npousBognoit Gbyukunu f(x1,x2) B Touke a = (ai, az)
110 IIEPEMEHHOI T1 Ha3bLIBAETCA IPEJIe

flar + Az, a2) — f(a, az).

!
A:cllrgo Az
df(ai,a
Oboznauenue: f(a—;lﬁ, v (a1,a9), 1 (a).
Onpedenenue

YacrtHoit npousBoanoit Gbyukunu f(x1,x2) B Touke a = (ai, az)
110 IEPEMEHHOI Ty HA3LIBACTCS MPEIeI

flay,as + Azy) — f(aq, az)

li :
AaggO Az
0
Oboznavenne: M, (a1, a2), fr.(a).
o)

Teomempuueckas uHmepnpemayus
df (a1, as)
81’1
carefbHON K Tpaduky dysximn f(r1,x9) B TOUKe a, MPOBEJIECHHON B

HarpasjieHun ocu Oxy.
df (a1, as)
8332

BeJIeHHOI B Harpasjennn ocu Oxs.

YacrHas ITPOU3BO/HaA — 9TO TaHI'€HC YIJIa HaKJIOHa Ka-

AHnaJjiornaso: — TaHIeHC yTJla HAKJIOHA KacaTe/IbHOIl, 1TPo-

Oowuti cayvat:
Pacemorpum dyHKImMo n nepeMeHabix U = f(x1, To, ..., Tp).
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Onpedenerue
YacrtHoit npousBoguoit dbyukunu f(r1,Zs,...,T,) B TOUKEe 4 =
(a1, a9, ..., ay) MO EPEMEHHON X; HA3BIBAETCS MPEJIET

f(ah ey Qj—1, @ Awia Qjt1y ey an) - f(alv ceey Uiy ey an)

lim
Axz;—0 Al‘l
df(ay,as,....,a
O6o3nauenue: /( 1’82’ ’ "), fr(ay, a9, ...;a,), fi(a). Jannas gacr-
xi 3 K3

Has MPOM3BOJIHAs TaKrKe Ha3blBaeTCsd YaCTHOU IPOM3BOHOIT 1-oro 1o-
psIKA.

4 uddepennupyemocts @HII

Onpedenenue
Oyukiusa u = f(xq, ..., x,) HaspiBeTCs AU hpepeHITMPYeEMOii B TOU-
ke a = (aq, ..., a,), ecau cymectBytor dncia Ay, ..., A, Takue, 910

Au = A1Azy + ... + A, Az, +0(p), p — 0,

riep = /A2 + ...+ Az2 u Au = f(a+Axy, ..., a,+Ax,)—f(ay, ..., a,)
— IIOJIHOE ITpupallienne pyHKITIN.

Teopema (neobzodumoe yeaosue dugddepenyupyemocmu,)
Ecm dyukius f(xq, ..., ¢,) muddepenimupyema B TOUKe @, TO B 9TO
TOYKE CYIIECTBYIOT BCE YACTHBIE IIPOU3BOIHEIE IIEPBOTO MTOPAJIKA, IIPUIEM
0 0
Ay / A, = /

axl,..., agjn

Teopema (docmamounoe ycaosue duddeperyupyemocmu)
[TycTh B HEKOTOPOI OKPECTHOCTH TOYKI ¢ CYIIECTBYIOT YacTHBIE IIPO-
M3BOJIHBIE 1-0I0 MOPsI/IKa, KOTOPbIE HEIIPEPLIBHLI B caMoil Touke a. Torma

by u = f(xq, ..., x,) muddepeHnupyema B TOUKe a.
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Teopema (o HenpepvisHocmu,)

Ecmn dynknnsa v = f(zq,...,x,) muddepennupyema B TOUKE @, TO
OHa HeIpepLIBHA B HEil.

Onpedeserue

DyHKIMS Ha3bIBaeTCsI HEITPEePbIBHO JuddepeHnTnpyeMoii B TOU-
Ke @, €CJIN OHa NMeeT B 9TOI TOUKe HelpPepPbIBHbIE YACTHBIE TTPOM3BOJIHBIE
1-oro nops;ixa.

Cemaxuu A.H., 2017 6
© ;



