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[locTaHoBka 3aga4ym

MocTpoetune HenpepbiBHbIX npubavxernii uy € Cla; b] pewennii
JINHEHBIX NHTErpafibHbIX ypaBHEH U

b

u(x)—/\/U(x, Hu(t)dt = F(x), (ut) € [ab]: (1)

u(x) — A / Ul t) u(t)dt = £(x), (x.6) € [2.b]:  (2)

n rnagkux npubamxennii y; € C"[a; b] pewweHnii auHelHbIX
andbdepeHnanbHbIX ypaBHEHNT

n—1
YD)+ Ay (x) = F(x), x € [a; b], (3)
k=0

C NCNONbL30BaHMEM ChnaalH-BENBAETOB Ha ocHose B-cnnalina
nepBoOro nopsiaka.
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Cnnalin-BeiiBneTbl Ha OTpe3ke

B-cnnaiinel. Yyu K. Beegenue B Beiisnetsi/ K. Yyn.— Mockea:

Mup, 2001.
OnpegenerHue B-cnnaiina:

Np(x) = Np—1 % No, No(x) = {

MaclwTabHoe coOOTHOLLEHNE;
n+1

UOEDS St N, (2x — k), supplNy = [0 0+ 1].

1, ecnm x € [0;1);
0, ecm x & [0;1).

Mycte @(x) = Na(x) n pj(x) = 21/2@(2jx — k),
j=0,1,..., k=—n,...,2(n+1) — 1. O6o3Hauum

Vj =lin {@j,—m Pj—n+1s- - <Pj,2j(n+1)—1}
Torpa Vo C V4 C --- C L2[0;n+1].
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Cnnalin-BeiiBneTbl Ha OTpe3ke

Beiisner-npoctpanctea W,

W, opToroHansHoe aononHeHne K npocTpaHcTey V; B
npoctpaHcTee Vi1

Vj+1 = ‘/_/ S2) ijv VV_] = hn{¢j,07 ¢j,1, 200 7¢j,2j(n+1)71}

Baznc B VJ = V() &) Wo &) W1 bD...DH WJ_]_

J—1 _
{eoxtie_nU{tok}roU---U WJ—l,k}i:O("H) 1

Teopema

Mycts f € L2[0; n+ 1] w M, : L2[0; n 4+ 1] — V; - npoekTop. Toraa
N;f = &;C;, rae ®; = (@j,—ns Piy—n+1s- - s Pj2i(ns1)—1)s

* —1
Ci = [(®;, )] [(F, ®))]-
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CnnaiiH-BeiiBneTsl Ha ocHoBe B-cnnaiiHa HyneBoro nopsiaka
MacwTabupytowas dyHkuus

A=) ={y

<

Ons 1=0,...,2M, j=0,1,...,. k=0,1,....2 —1, M =2/

L xela(l) &)
A; B
ha(x) = {(1) i; {Ai B} Chi(x) =4 -1, xela): &), > 1
7 ' 0,  x¢l[a)&]
rae &1(1) = A+ 2kulx, &(1) = A+ (2k + 1)ulx,
M B-A
&) =A+2(k+1)ulAx, p= - Ax = TR




Cnnalin-BeiiBneTbl Ha ocHoBe B-cnnaiina nepgoro nopsiaka

Macwrabupytowas dyrkuus (x) = Nyi(x). BeiieneTs: 1

(\1/% (—12¢j41,-1 + 11pjp10 — 69411 + @jt12), k =0;

605 (Pirrak—2 = 6pj1 061 + 109j1.26—
Vik = —60j112641 + Pjr12k42), k=1,.., 2T —2;

3
% (@jr1,0+2—4 — 691023 + 111 piv2_o—
—12¢j 1912 1) , k=241 -1,

Beiienetr-basuce V, = Ve Wop W1 & ... & W,_4
hi(x) = wo,-2(x), 1€lL;3];
Y (%), I €(3;2M].
=2 4+k+2,j=0,1,..,J,k=0,1,...,2 — 1,
M = 2J+1 +1

Finkelstein A. Multiresolution Curves/ A. Finkelstein, David H. Salesin//
Proceedings ACM SIGGRAPH.-1994.— pp.261-268.

crapenTka Lanko E. [l., pykosogutens Butiokos HO.U. 15 nionsa 2017



TeopeTuyeckne pesynbTaThl, NOyYeHHbIE B paboTe
Teopema (06 ouerke norpewHocTn)

Mycts f € C[0; 2], Torpa

23|I 0;2
1F(¢) = Moy < (2+xf) V3 (,C’thz)+ 11l cozy

2j (2+\/§)N72’
rpe NeNNA, A={-1,0,1,.., 2" -1}, w(f,6) = max |f(x) — f(x .
’€[0;2]

X, X

|xfx |<6

Cnepcteune (0 paBHOMEPHON CXOANMOCTN)

Mycts f € C[0;2] n B KauecTBe MacwTabupytowein dyHKLnM BbIbpaH
B-cnnaiin nepsoro nopsigka, toraa lim ||f — M;f|| g, = 0.
J— 00 !

WHTerpansl oT cnnaiiH-seiiBneTos (Nony4eHsl KoHeYHble hOpMysbl, HE
Tpebyrowme nHTErpupoBaHns)

pu.i(x // /h/ t)dt” (V_l)l/(x—t)” Yhi(t)dt,
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O npoekuunoHHbix metogax. Kantoposuy J1.B., Aknnos I'.I1.

DyHkumoHanbHbli aHanns. M.: Hayka, 1977. — 744 c.

X — nonHoe HOPMMPOBAHHOE MPOCTPaHCTBO, V; — nonuoe
noanpocTpaHcTeo X

Ku=u— M Hu=f, Kiuj = uj — AHju; = I;f,

@ (Ycnosue 6ausoctn onepatopos H u H;). [ns nwboro u; € V;
eoinonusietcs ||MHu; — Hiujl| < pjl|ujl|.

@ (Ycnosue xopolueii annpokcumauun 31emeHToB suga Hu
anemenTamun u3 V;). [ns moboro u € X cywectsyet u; € V:
[[Hu — | < pyjllull.

© (Ycnosue xopolueii annpokcumaum CBODOAHOTO HIEHa TOYHOMO
ypaBHeHuns). CyllecTByeT anemeHT f; € V; Takoii, 4To
I = B < p2,llf]l.

Ecnun onepatop K umeeT HenpepbiBHBIA 0OpaTHbIiA, ypaBHenne Ku = f
nmveet pewenne n lim p; =0, lim p;;=0, lim py; =0, 10
j—+o0 j—+oo’ T j—+oo 7

im |lu— uj|| =0, rae uj — pewenne ypaeHenus Kju; = I1;f.
J—+0o0
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JInHeliHble HTerpanbHble ypaBHenns @pearonbma u

BonbTeppa

VpaeHenue: u(x) — )\f2 U(x,t)u(t)dt = f(x), (x,t) €]0,2];
0

2 2

Ku(-) = u(-) = X [ U(-, t)u(t)dt, Hu(-) = [ U(-, t)u(t)dt,
0 0

H = Mo H, pj =0, p1j = [|U = 1P Ullx, po = 15,

M
MpubnuxenHoe pewenne: uy(x) = > chi(x), roe
=1

C[[(HJ,HJ)]—)\GJ]:F, C:(Cl,...,CM)

[(Hy, H))] — maTpuua ckansipHbix npomssep,eHmVl BEBNETOB,

(/U t)h(t dth())] (fh())sl

Ona X = [2[0;2] u X = C[0;2] meen lim p1 =0, I|m p2j =0.
J—+0o0 —+00
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JNunelinbie O4AY

n—1
YD) + 3 Ax)y W (x) = F(x), x €[0:2], (4)
¥(0) = yo, ¥'(0) = v, .y D(0) = 5" V. (5)

CeoanTcs k ypaeHeHuto BonbTteppa. Mostomy npubnuxerHoe

2M
pelerne uwetcs B euge y(M = > crhi(x).
I=1

n—v—1

ZC/Pn v (x Z X7y, (6)

pr,i(x) = /Pk—lJ(t)dtv k=23,..
0

MoacTasnss (6) B (4) n ncnonbsys meton bybHosa-lanepknHa,
HaxoAATCA BeliBneT-ko3hhULNEHTLI C).
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JInHeliHble nHTerpanbHble ypaBHennsa Ppearonbma. [lprnmep

7r/2
u(x) — /sin(x) cos(t)u(t)dt = sin(x), 0 < x <
0
J=2
25
+ Towioe pewenie
2
1.5

0.5

Puc.: Tounoe pewwenne: u*(x) = 2sin x,
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JInHeliHble nHTerpanbHble ypaBHenns BonbTeppa. [lprnmep

u(x) — % / (et — e u(t)dt = x, x € [0;2].

0

J=1

T "
8 + Tounoe pelwene

0 02 04 06 08 1 12 14 16 18 2
33
Puc.: Tounoe pewenne: U(x) = x — =
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Nunerinbie OAY. Mpumep

y'—xy=0
y(0) =0; y'(0) = —1.

J=1

e MeTon cnnaiik-Befieneros
*se % Metop Pynre-Kyrra

Puc.: Pewenune ypaBHeHus Diipy METOZOM CNJiaiiH-BEBIETOB I METOAOM
PyHre-KytTta 4-ro nopsigka.
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[locTpoeHue cxembl apMpoOBaHUs ANl BbIKJAAKY

BEHTUNATOpHOI nonaTtkn camoneta MC-21

[Jano: Vknagka komnosuta (J1eHTbI WNPUHbLI d) NO reoAe3nyecKum
KPUBbIM 7q : Fg(S) = {ug(s), vq(s)), obpasytowmm 3aaauHblii yron
C HEKOTOPbIM (PUKCMPOBAHHbLIM HaMNpPaBIEHNEM.

Haiitu: Takyto cxemy yknagku, koTopas obecneymsana 6ol
OTCYTCTBUE 3a30POB MEXAY IEHTaMn U MUHUMN3NPOBaANa bbl
Hax/ecTbl JIEHT

Puc.: ABTomaTusnpoBaHHasi BbiKJiafKa

crapenTka Lanko E. [I., pykosogutens Butiokos HO.U. 15 nionsa 2017



KpaeBasi 3afia4a Ans HaxXOXXAEHUS reofe3nyeckoit

[eope3smnueckas:
d?u dug dug dv, dvg )\ 2
dszq'i'r%l((i;) +2r%2dqdq+r22<dq> =0
QRug o, (dug\® ., dugdvy  , [dyg
a2 T <ds> AL g Tl <d> =0

Kpaesbie ycnoeus:
ug(0) = Ugo, vq(0) = Vgo, ug(Sq) = Uq1, vq(Sq) = Var.

MpubnumxeHne:
Vq(s) = Vgo + s% + Z Vgi <P2,i($) - 5P2,i(5q)> .
q i1 q
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Onpepnenexne KpUBbIX apMypoBaHUS

g = Ei(s,0) 2

,V) = yKIagKa JICHTBl = OTOOpaXKCHHE

CIIOBHE OTCYTCTBHS
3a30pa

Puc.: HaxoxpeHne KpuBbIX apMUpOBaHUs
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Puc.: Bbiknafika HECKONbKUX NEHT Ha OnpaBky?.

2Buriokos HO. ., Oenucknn FO. U., Uanko E. . Mpumenenne seiiBneros
Xaapa B OJ14 N3roTOBJIEHNSA KOHCprKLWIﬁ N3 KOMNOO3ULUUNOHHbIX MaTepnanos
MeTOfOM aBTOMAaTU3UpOBaHHON Bbiknagku. // MpuknagHas maTtemaTnka u
dyHpaamenTanbHas uugopmatnka. — 2017. — T. 4, #-1. —C. 21-30.
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