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© HelipoHHble ceTu;

© HeiipoHHasi ceTb NpsIMOro pacnpocTpaHeHUsi C OAHUM
BXOLOM 1 OGHVM BbIXOZOM;

© OpgHoBpemeHHOe NpubNKEHNE anredbpanyecknx
MHOFOYJIEHOB 1 UX MPOU3BOLAHbLIX HEVPOHHBIMU CETSIMM
MPsSIMOro PacrnpoCTpaHEHNs.



1. HelipoHHblie ceTn



ApXNTEKTypa MHOIOC/OHOW CeTU NPSAMOro
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Helipon — coctagHast yactb VIHC 3

HelipoH cocTONT U3 3/1EMEHTOB Tpex TUMOB:
@ cuHanchbl
@ cymmaTop

@ HeAuHelHbIR npeobpasoBaTens
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MaTemaTu4yeckasi Mogenb HelipoHa 4

y20<iwiwi+b>,

=1

rae
@ 71— YUC/IO BXOAOB
@ 1; —i-asi KOMMOHEHTA BXOAHOrO BEKTOPa (BXOZHOrO CUrHana)
@ w; — BEC cuHanca
@ b— 3HayeHue CMellleHUs
@ 0 — HenuHeliHoe npeobpasosaHue (pyHKLUNS akTMBaLMN)

@ Yy — BbIXOAHOI CUrHAN HENpPOHa



Buabl dyHkunii aktrnsaunii

B kauecTBe dhyHKUMUM aKTUBALMMN 0 HelipOHOB BepyT 0bbIYHO OAHY
N3 crefyroLnx:

1, s>0

@ noporoBasi hyHKUUS akTuBauuu, o(s) =
0, s<0
1

@ 3KCrOHeHUManbHas curmomnaa, o(s) = Tre—os

s
s|+a”

@ paumoHanbHas curmonga, o(s) = |



2. HelipoHHas ceTb npsimoro
PacnpoCTpaHeHNst C OAHUM BXOLOM U OAHUM
BbIXOA0M



Mycte 0 : R — R ecTb HekoTOpast doyHKLMS.
Mycts 7 € N.

PaccmoTpum HeiipoHHyto cetb F': R — R npsamoro
PacrnpoCTPaHEHUS] C OAHUM BXOAOM U O4HUM BbIXOLOM:

N
F(z)= Z cjo(wjz + bj),
j=1

roe cj,wj,b; € R, j=1,..., N, ectb napameTpsl ceTu.
Ob03Ha4YMM MHOXECTBO BCeX TaKux oTobpaxeHnii Fy (o).
MonnHomunansHast dyHkums f(z) : R — R cTenenn r umeet Bug:

f(z) = ag + a1x + asx® + azx® + ... + apz”,

raea; €R, 1 =0,1,...,r.




OcHoBHas nemma 1

MpounssogHas dyHKkuuu F' nopsinka S CyLecTBYeT B KaXk4ol TOUKe
x € R, npn aTOM cnpaBefnnBo paBeHCTBO

i ch 1Qu(0(6:)) (1)

Qs(a(85)) = (=1)"*'516;7°0°(6;) (1 — 0(6;) - sgn 6),
9]' = 9](1,‘) = w;T + bj.
[Mpeanonoxum, 4To

d*F(0) _ d°f(0)
dzs dzxs

= (sDas,s =0,1,2,...7,

[peobpa3syem B MaTpuyHOe paBeHCTBO 1 nosydaem ¢ = a, rae



OcHoBHas nemma 2

Jlemma 2

Myctb 6 >0wmw; = (i—1)0,i=1,...,N. Ecim ¢y,...,cn ecTb
pewerune cuctemsl (1), To cnpaBeaiMBbI HEPABEHCTBA

-
|Cj| < wmaXQmaxZ |i!ai‘5_z, j=1...,N,
=0

rAe Ymax ECTb NOJOXKUTENBHOE Yncao, 3aBucaiee ot N U 7, Gmax
€CTb MOJIOKUTENbHOE YNC/IO, 3aBUCSILLLEE OT NMOPOroBOro 3HAYeHUs B
CKPbITOM CJIOE.




OcHoBHOI1 pe3ynbTaT

Teopema

MycTb Tinaz > 0 — nponssonbHoe yncno. CeTb € OAHUM CKPbITbIM
cnoem, copepxatiem N y3710B, MOXKET annpoKCMMUpPOBaTh Ntoboli
anrebpanyeckunii mHorouneH ctenedn N — 1 COBMeCTHO C ero
NPON3BOAHLIMI C ODON CTeneHbio TOYHOCTM Ha OTpe3ke
[—Zmaz, Tmaz), T-€. Vf € Py_1, Ve >0, IF (x) € Fn(o) Takas,
4TO:

N-1

> IF)(z) — f9)(@)] < ,Y7 € [~Tmaz Tmas),
s=0

rOe € SIBNSeTCsl OWNOKOM paBHOMEPHOrO NpuMbvXeHns Ha

[_xma:cu JUmax]-




Jloka3aTenbCTBO TEOPEMBI

Mycts f € Pn_1 ecTb nponsBosibHbIA MHOro4NeH. Bosbmem € > 0 n nokaxem, 4To
s HekoTopoil F(z) € Fn (o) pnst Bcex T € [—Tmax; Tmaz] OyaeT

N-—-1
> IF) @) - fO) @) <
s=0

MoTpebyem
d°F 2
© _d f(o),s:0,1,2,...N71,
dxs dx$

Mycte 7 = N — 1. Tak kak F(S)(ac) MMeeT NPOU3BOAHYIO N1I0OOro Nopsifka B KaXkAoM
TOYKE BELLECTBEHHON OCU, TO hYHKLMIO F(S)(m) MOX>XHO PasfioXnTb B psg Teiinopa B
okpecTHocTh Toukn z = 0. Tak, gnsi s = 0 numeem

1 1
F(z) = F(0) + F'(0)z + 5F”(o)gg2 +... 4 7F<*>(o)z’“ + Ryo(z),
Y &

roe Ry o(x) ecTb ocTaTouHblil YneH dopme Jlarpana:

F(r+1) (¢o) L

Rro(@) = (r+1)!



Jloka3aTenbCTBO TEOPEMBI

Nmeem:

(1) l—s
FO (g ZF (O)x + Ry (),

l=s

rae Ry s(z) ectb octaTouHblii YneH B chopme JlarpaHixa,

F(r+1)(<s) grHi-s

Br,s(@) = (r+1-—23)!

Nmeem:
N— N—1
Z |FE) (@) — £ (@) = D |Rr,s ().
s=0 s=0
CornacHo nemme 1

r+l s

Rr—s(x) = ZC]U] I Qr+1(a(05(Cs))),

(r+1-y9)! =

roe —Tmax S C S Tmaxzx-



Jloka3aTenbCTBO TEOPEMBI

Bosbmem 0 < 0 < 1. Monoxum w; = (j —1)d, j =1,2,..., N. CornacHo nemme 1
onsa s > 1

Qs(0(85)) = (=1)*151077°0°(8;)(1 — (8;) - sgn ;)

n Qo(oj) = 0j, rae oj(x) = 0(0;(x)). Tak Kak ANs BCEX T UMEET MECTO
—1<0; <1, 70 |Qo(c;)| <1 ncywecrsyer MO Takoe, uto
|o%(0;)(1 — o (0;) - sgn 0;)| < MP. Nmeem, yuntsisas nemmy 2,

N-1 Zrtl=s N
max . r+1 .
[Rr,s(2)] < ‘ <(T+1_5)!;|c3|wj ||QT+1(UJ(QS))> <

N—1 1_ N
I:ntz s | p r4+1 ¢r+1 0
< YmaxGmax g E |p ap‘(s (’f‘ + 1) ) M
(r+1-s)! ==

(r+1) ~
< O s le'%l Z <+1) Crias *Zﬂﬁl)'



Jloka3aTenbCTBO TEOPEMBI

O603Ha4um

N

N-—1
o 0 z ! (7" + 1)! r4+1—s r1
M = w'maz(Imach Z ‘p-ap‘ Z Z Z] )

_ ' max
p=0 oo \(r+1=39) =1

T.e. M ecTb KOHe4YHoe 4ucno, He 3aBucsiwiee ot x. Vimeem

N-1

> |Rrs(z)] < 6M.

s=0

Bssg § < nosiy4aem Zi\;o |R,(z)| < €, rpe € ecTb owmnbka annpokcUMaLmu.

e
(M+1)’
Teopema fokasaHa.



BJTATOOAPHO 3A BHUMAHWE!



