Ananus, 1 kype 2 ceMmecTp, PYHKIIUN MHOIUX
[IePEMEHHBIX

Jlexmus 1. /Indpdepennupyemocts u aunddepen-
IAAJI.

OrnpejiesieHre YacTHBIX TPOU3BOIHBIX U TEOPEMA O IIEPECTAHOBOTHOCTU YaCT-
HBIX IIPOM3BOJIHBIX k-OT'0 IOpsiJIKa B CJIydae HEIPEePBIBHOCTHU IIPOU3BOIHBIX
(k+1)-oro mopsi/ika JaHbl Ha MpeIbLAyIIel Jekinun. [Ipemoaaraercs u3Bect-
HOIl TakxKe TeopeMa O JudPepeHIuPYEeMOCTH IPU HEIPEPBIBHOCTH TEPBHIX
IPOU3BO/IHBIX.

1. /IuddepennmupyemocTs n KacaTejibHOe OTOOpakeHue

Orobpazkenne ¢: R" — R™ ectb o(h) npu h — 0, tme h € R, ecin
©(h) h—o

5 — 0.
[171]

Onpenenenne. f: R" — R™ nazpiBaercs auddepeHupyeMbIM B TOUKE T,
ectn f(x + h) = f(z) + A(x)h + o(h) mpu h — 0, toe A(z): R* — R™ —
JIMHERHbIH orepaTop (MPOM3BOJIHAS, BapUallisl, KacaTeIbHOoe 0TOOparKeHue).

Jlemma 1.
of of
ory 7 Ozp afz
A)=| ... ... .. (:(a )) (1)
Ofm Ofm L
o0z Tt Oz
Jlokasameavcmeo. Tlpu h = (0,...,0,h;,0,...,0) nmeem

f(a:l,...,a:i —l—hl,,wn) — f(a:l,...,a:i,...,xn) = Al(.flf)hz—{—O(hl),
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. 0
riae A; — i-it cronber; marpuisl A(z). Ilo onpenenennto A;(x) = 8f .Yro n
€
TPebOBAJIOCH JT0KA3aTh. O
Onpenenenne. Marpuna ( fl) (Ipyrasi 3amuch H) HA3DI-
i/ (j=1,..m) o
BaeTcst mampuuets Axobu, a ee omnpeeuTelb IPU M = N — AKOOUAHOM

orobpaxkenus f. B gwactaom ciyaae m = 1, to ectb f : R™ — R, marpuma
Axobu nHazwpiBaeTcsa epaduenmom dyarmn f.

2. Ilennoe mpasuio (dopmyna auddepeHnmpoBanus
CJIOXKHO# DYyHKIINN)

Teopema 1. [lycmv dana uenouxa Juddepernyupyemvir omobpastcenuti
R” R R™ Y, RE, 2de ¢ duddepenyupyema 6 oxpecmmocmu © € R™, 1)
— 6 okpecmuocmu u = @(x) u f = ¥ o ¢ — ur xomnosuyua. Tozda
0 m  Of Ouj

al’i J ale 8:172

Zloxazameavcmeo.

f(x+h) = f(z) = Plp(z + h) = d(e(r)) =
= P(p(x) + Ag(2) - h + o(h)) — ¥(p(x)) =
h+o(h)) = (p(x) =
)

Tak Kak B Kaxk10il Touke A, — KOHEYHOMEPHBIIl, a CJIe10BaTeIbHO OrpaHH-
wennblit oneparop, 1o Ay (¢(x))o(h) = o(h). Ilo oupenenenuio u mo semme 1

Ap(e) = Ay(ple) Ay = (g—f)() (52). o)

DTO 10 CYIIECTBY U €CTh YTBEPKJICHUE TEOPEMBI. O

Pacemorpum muddepennupyemyto dyukimo f: R? — R. [lycrs x; = 7;(t)
dr:
—Ipou3BOJIbHAS KpHBasi, Takast 1aro v;(0) = z;, % — KacaTeJIbHBII
t=0

BeKTOp K Heit (i =1,...,n).
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i 0fi dv;
j=1 813]' dt
OHAA HA NPOCMPAHCMEE KACAMENDHVLT BEKMOPOS, UHBAPUAHMHVLT OMHOCU-
meavho 3amen koopdurnam x; = x;(uy, ..., u,) (i=1,...,n).

Jlemma 2. Buwipasicerue ( ) onpedeasem AuHetHT GYHKUU-
t=0

/loxazameavcmeo. Ilo memnomy npaBuity

d’yl Z ox; duy,

auk dt
3HaunuT
af; dv; - af ax] duy, " Of duy,
Z 895] dt kz_: (Z Oxj Ouy, dt pet Ouy dt (3)
[ToncraBmnss t = 0, moryaum TpedyeMoe. O]

Onpenenenne. Jluneitabiit HhyHKITMOHAT, OIPEIE/IAEMbIil JIEMMOH 2, HA3bI-
Baercs auddepennuaiom GyHKIUN f B TOUKe & 1 0603HaIaeTcs df .

B uwactaOM ciyuae dyHKInu x; = (T, ..., T,), COMOCTABIAIONEH HAOO-
py (Z1,...,2,) €ro i-f0 KOOPJUHATY, Mbl HMEEM:
" Oz dfy B dry; dry;
d.fCi ! t = 51—J = . 4

Jj=1 Jj=1

[Tosromy (cM. ompeseseHne, JaHHOE B JeMMe 2)

Teopema 2.

7j=1

daa nobotl 3amenv (sK6uUBAACHMNG AemMe 2).
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3. CsoiictBa nuddepennunaa

Teopema 3.

d(f1 + f2) = dfi + df>
dAf) = Mdf
d(fg) = (df)g+ f-dg (npasunro Jletubruua)
d([) _(df)g—[-dg
g g9?
Zloxazameavcmeo. Jlokaxkem, Hanpumep, npasuiio Jleiibaura.

o(fg) _ 9f 0
5T0 3HaeM). Takum o6pasomM,

e =y 29, xiz(z )+f2a )y + f(dg).  (6)

=1

(1St TPOMBBOHBIX (DYHKITHI OTHON TePEMEHHON MBI

O

4. IlpomsBoaHas 110 HAIIPaBJICHUIO
Onpepenenne. Ilycts n € R™, Torma

Of et fle+tn)—flz) d

— = lim = —f(z+1tn , 7

OF sty S0t 10 Glaem| ™)
e f— dyukus.

of .
Teopema 4. I =<df,n >= (grad f,n), ede < , > — snauenue sunet-

n
Ho20 Pynkyuonana na eexmope, () — ckaaaproe npouseederue 08y

6EKMOPOE.

Jloxazameavcmeo. Tlockonbky oneparop A(x) B onpeesernn nuddepenin-
pyeMoro orodOpazkeHus IpejcTaBisgeTcs JKoOueBoit MaTpurIieil, a moce Hss

i} of of
Jyig (OyHKIU paBHA ye o, — |, UMeeMm
o0x; 0xy

f(x +1tn)

(ZE) nz>t+0 t) .

N3 sToro oveBuiHbIM 06pa30M BBITEKAIOT 00a yTBEPXKJIEHUS TeOpeMbl. dTo
1 TpebOBAJIOCH JI0KA3aTh. O

8
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5. @Popmyia Teitiopa

[IycTte f mMmeeT HempepbIBHBIE YaCTHBIE IIPOU3BOJIHBIE 10 HOPsaKa N BKIIIO-
YUTEIHHO Ha OTKPBITOM BBIyKJI0M MHOKecTBe X um x € X. Obo3Hadenne:
[ eCN(X).

[Iycte h TakoBo, uro z 4+ h € X. Torna « + th € X Vt € [0, 1]. ITosoxum
o(t) = f(z +th),

Jlemma 3.

Zloxazameavcmeo. Ilo maaykmun.

o (t) = ; %::;th)hi (menHoe npasuiio), u ¢’ (0) = 2 agiaj) hi; 9)
" f(o+ th) " 9 f(a)
©"(t) = ”21 Ta%’hihj (nermoe npasuo), n ¢"(0) = ”Z 02,07, hih;.
(10)
OO6rmuit mar nHIYKIUA HIYeM He OTJIMIaCTCA. O
Teopema 5 (dbopmyna Teiiopa). ITycmo f € CNTH(X). Tozda
A N+1
=1+ 32 Gl b O,
11,0l =
(nod O(RN*Y) nonumaemea cymma moromos cmeneru N +1 om hy, ..., hy)

¢ Koapuyuenmamu, 6000we 2080pA 3a6uUcAUUMY OMm, h.

Jlokasamenvcmso. Ilo dopmyse Teittopa jyst dyukimm ¢ (o/HOMN HepeMen-
HOIT 1) umeem:

+ oM @), rre 0 < < 1.

Mz

1
k:
k=1

Beujy siemmbl 3 910 JlaeT TpebyeMblii pe3ysibTar (IpupalieHne apryMeHTa
paBHO 1, IO9TOMY €ro crerneHeil He BUJIHO B GOpMYJIE). O

— 5 —



