pakruka aasa U3 Nel

Ipumep 1. IlpoBepuTh NPUHAIIECKHOCTh MOCIEAOBATCILHOCTH {X;,}

IIPOCTPAHCTBY X:
a) xn = (1,2,3,....n,0,...), X= L ;
2nt?
Ox=M=rrps L X=CI01];
B) xn = () = nte™ ¢ , X = L4[0,1].

0 a) O4eBHUIHO, YTO MOCICAOBATEIBHOCTh HE SABSCTCS (yHIAMEHTAIBHOM,
Tak Kak ( mpu m > n)
P(Xn, Xm) = sup {0,0,...,0,n+1,n+2,...m,0,...}=m >1

Vn,m, eN | a3HauYuT U HE CXOJIUTCH.
max
0) IIpoctpancreo C[0,1] ¢ metpukoit p(X,y)= ;. [0,1] | y( t)-x(t)| siBisiercst

nosiHeIM  [4, c1p.67]. ITlodTOMy, e€ciaum TOCIeNOBaTeNbHOCTh {Xp,} B HEM
(dbyHIIaMeHTaIbHa, TO OHA U CXOAUTCS U HA00OPOT.

[Mokaxkem, uto{xn} cxomurcsa B C[0,1] k xq (t)=0

max 2n 2n
= = —
te [0;1] tiz+n 1+n2

_ max | ane?
P(xn, 0) = ¢ ¢ 0,11 |

1402 2

opu N — oo,

B) IlpoctpanctBo L; [0,1] ¢ merpukoii p(x,y) = follx(t) —y(t)|dt
sBisieTcss moHbIM [ 4, ¢tp.67]. TlosTOMy, €ciu Mocae0BaTeIbHOCTh{X,} B HEM
dbyHIaMeHTanbHa, TO OHA ¥ CXOJAUTCS M HA00OPOT.

[IpoBogum pyHmamMeHTanbHOCTH {X,}B L3 [0,1]. 3aduxcupyem € > 0 u
JIoKaxkeM cymiectBoBanue Homepa N (¢) takoro, uto V. n, m. n >N, m > N
BBITIOJTHEHO P(X;, , Xm) < E.

ITycte N > m,

PG Xm) = [3 1% (8) = ()]t < [ [%a ()]t + [ % (0)] dt =

1 ) 1 —n2 1 —n2 1 —m?2
= J, nte™™tdt + [ mte "tdt=;(1—e "I+ —(l-eT™) =



1 1 1 1 )<1 < ¢
mem? 7 = 2n :

n m nen
1
W3 sTOro paBeHCTBa CIIEIyeT, YTO CymecTByeT N = [Z] s Beex te [0,1]

cpa3y. Takum oOpaszom, { x,} dyHmamentansHa B L3[0,1], a, cnegoBaTenbHO, U

cxXomAmadAca.m

Ipumep 2. Haiitn HOpMY d71€MeHTa

a)x(t) = 21t+cost B C[’T/Z’n]

1

0)y= (— =, . 3—n,...) B 4.

32’

Da)TaKKaKX'(t)=1/2—Sint=0 npu t=§n € E,n],

TO 1O onpeeaeHuo HopMbl B C [ 7T/2 |

1 1 5 5 5
||x|| = max |E t+cost|=z-—n+cos T = —n——te[”/z n]

0) Ilo onpeneneHuto HOpMBI B £,

/9

Iyll? = e G’ = =

1 .
8

Iyl = 2= m

Ipumep 3. Ilpu kakux A # 0 oroOpakeHue
1
x(t) = /'lj ts x(s)ds + 2t
0
ABJIAETCA CKUMAIOWMM B ([q 01 Tlpu A = 1/ o HAHTH PCHICHHE TOYHOCTHIO

10 1072
noJsiorast X, = f(t) u CpaBHUTH €70 C TOYHBIM.

0 Onpenenum otpaxenue f: Cq9) — Cpq,0] KAk

1
x(t) = Af ts x(s)ds + 2t
0

Torma wucxomnoe ypaBHenme wumeer Bua f(x) =x. Ilo Teopeme 2
CIKUMaroIee oToOpakeHue f B MOJHOM METPUYECKOM IPOCTPAHCTBE UMEET OJIHY

HE TIOJBUXHYIO TOYKY, KOTOpas MOXET ObITb HailieHa MEeTOoJIOM



TOCIIEI0BATENbHBIX NPUOMKeHHH. Tak Kak ([q o) IOJIHOE, OCTANOCh MPOBEPHUTH

410 [ —CHKUMAIOIIee.

BosbmeMm x, y € C[q,0) ¥ OLCHEM
1
p(foo f)) = max|foyey = fao| = t € [0,1] = max |2 ] ts(x(s) -

y())ds| <

1l A
<5 " ecoalltl s efoailx(s) =y ()l =7 p(x, ) = gp(x,y)
CrnenmoBarenbHo, 1O onpeaencHuro 4, otoOpaxenue f SBIISICTCS

CKMMaronum, ecim 1| < 2.

Tak KaK, II0 YCJIOBHIO A= 1/2, TO MblI MOXCM IIPHUMCHHTH MCTO/

o -2
ITOCICO0OBATCIIBHBIX HpI/I6JII/I}I(CHI/II/I JJI1 HAXOXKACHHA C TOYHOCTBIO 4O 10

Hcnonb3yeM O1leHKY MOTPEIIHOCTH (2)

n

9
< 1 _q'p(xllx")

p(a, x,)

BoseMeMm xo (t) = 2t,
t (! 1
x1(t) =—J s-2sds+2t=2-t
2 ), 3

Tak xak g = ’1/2 = 1/4 , TO

2t — 2

14_ 1 <1
T 9.4n-1 100

DTO BBIOJMHEHO MpU  N=3 , a 3HAYUT X3 OyAET PEIICHHEM HCXOJIHOTO

1 4
p(a; xn) S (Z)ng ) teﬁ?ﬁ

YPaBHEHUS C TOYHOCTBIO J10 1072, Haiinem ero

¢ 17 43
x,(t) = /z-fo s-§sds+2t=ﬁt,

43 43
x3(t) = /ZJ S - —sds+2t—mt



43
[Mpubnmkernoe pemenne x5 (t) = 2 o b

HaiineM TO4YHOe pelieHue, SBIAIOLIEECS  HENOABUKHOMN TOYKOU

oroOpaxenus f.

1
Tak xak 1/ 2 fo sx(s)ds = ¢ = const, 10 pemienne OyaeM UCKATh B BUIE

a(t) =ct+2t = (2 + o)t.
IMoxcraBum a(t) B Hallle ypaBHEHUE
t (! . 2
2+t = EJ s(2 + c¢)sds + 2t , HaugeM c = <
0
TouHee peleHne UMEET BUJL

(t)—22t
a = 5.

CpaBHUM €r0 ¢ MPUOITHKEHHBIM

2 43 1
p(a,x3) = ser[r(l)flﬁ th— th = %

Hy>1<Ha;1 TOYHOCTDb JOCTUTHYTA.W



