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1-§. T9nAAMAAP HA3APIliICl1Hl1Hf 3AEMEHTAAPl1 

1. ACOCHH 'l'}'DIYH"IaJ\.ap 

"rap ,\ 11<1 B T~'II~IUM :'~II'MI~IIT:Ulpll npll(~It}U.l ~i:U)pn 6up 

1~lIlil\U1T:1II :\101':1IH< )ipIIUTII~ll'all 6y:wa, A na B TYII~IUMJU1p aKBHI\8.

JlCIIT ;wiill;lIIltI1 i;1\1I TCH!' IQ'BBaTJIH ·ISlImlM.lUp ;It'iill:IU;lll. 

;)lmlllla.:wIIT,iHlI\ N ;w6 6 ... -.rI1~lml<l)UI, 1I1.IIU ANR. 

~ha:UTa '1('''.111 A Ra 1\ TYn.1aM.1apnan1 :l.lCMt'IJT.1ap ('01111 OIlP 
XII.:I (jY~lI'a, 6YII]laii .\ 1111 B TYII:IIII\1:WI' :)l\lmnll.;II'II'I' i;"u '1'1'111' 

1':~·UIUlT.Ul ()~;;UlJlII. 

11 I ylIJlilii 1..,11.1116 T~;II.:U:lMJUl')JIlIlu" Tt~1I1' I..,YURUT.i1l1 (Gllp XII:I 

1~'nIUlT.:II1,jlltl.:) TylllyllllUl'll 'It'~11t 'I'5·11.1U"":IUI' :)JlI'MI~IIT:IUp eOlIlI-

1111111' 6l1p XII.iI:llm 'I'ylllyll'lul'ltllIlIIr iilifllllnUI·J1,f1.HII 11 60 pllT. 

\t1xnli'pllii A TYII~IHI\1I1UIII' 1,.YIJllaTUlIlI A i;I\H 1\1 (A) )l..o 6.-.it

l'I1.wiiMIt:I. llel,:1Il TSiWIUM l\,yUU~lTlI 'I'YIIJUlIIIIUl TUllll\lLl :.rryu'Ilt J.W

MI'IIT:tap I~OIlItJUIII 116opa'l'. 

MueH;U:III: A = {ai, a2, ... , a3}, A = 23, m(A) 23. 
Arnp .\ TSill:IIIM N = {I, :l, :1, ... } IUl'I'YI~I~1 (~CUl:Ulp TS'II.IIIM.1lnl 

:'l\mm~lJII'IIT 6y:wu, A e8110~J111 TVII:18M Jldlll';18JlIJ. , . 
CUIIO~III TSII:luMIIIJllr ~nouTlllllI No >\ape') 611.iIHII 6eJlru:lUii· 

M 11:1: 

m (N) = No i;"I1 N == No 

IluTypu:1 ('011,:181' '..yIl;I.llMlI!'ll :)JmJtRa.:II~IIT o~i;IMarun lWI,(:JI:1 T~ill

JUJM C811OK,CH3 TYII;U11\1 ;lC'iill.l8Jllf. 

TeopeM&. lO, I J 1\('C:MH]tHI'II 1I)'I(I'U.iIHP ryll:IHMII t:lUl()~e~Ha;lllp. 

Ta'bH<p. l (), I J I\I~eMullm'H lIyl~'m:Ulp T):II;WMllrH :l\iUlma.WIIT 

6)\ilrull T)'Il.'IHM KOHTBHYYM ~BaTJIH TYtl.ilHM nCiiH.iUlJllt. 

1\()IITltIlYYM TynJUIM ~yn"uTHlm (' ,,"apel' OH.i11l1l ()(~.lJ1l:WliMH:'. 

1I lO,IJ, m(U) = e ';KH U := (' 
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2. ACOCHB TeOpeMaAdp 

I.I-TeOpeM8. (l(wrrnp-I>C'J)JIIII1'l'iill) arup :\ T~;"mtMllllllr \1 

I~.I"'''' T~·'II.iUlMI1 A 1 NB 0)":1110 B TYII.UlMIIHllr B 1 I~H(~1\1 T~'II.WMII 

I ~ I "'.\ O~:.Wil, y x,n:IJl<l AN B oY.ilit;lIl. 

1.2-TeOpeM8. lleli.illl (;1..:11 CHIIOI,';I11 MIIIVlOPUUI'II 'WI,:III i"w nl

IIUI".III ~:lIjlal\t.ilapllllllr OIlP:IUIIII\IW·II. HlIlI 'IPI..:.illl (;nll ea 11(11 ... ' 11 I TY"

.WM'tall 1I0UpHT. 

1.3-TeOpeM8. Anlp AT)" 1.ilaMllltllr ;).;WMfAIIT:1lI pu 'lfA!..:.:1II 11<1 P<I
Mlvrp:wp 01t.i1H1I lIIHtl>,:Hlllnlll 6)'.1110, x.up OltpU 6np-6l1pltra 6()rJIlu~ 
O~;:IMIWatl X,OjlHlI ('all~II"JIII '1'~;lIjlaM';lIIp 1,,11 ii MlI'I':UI I HII 11 I "',1I0Y:1 1\11.:11:<1. 

y x,0:IHa oYII)tl:lii A = {a'l' ,:' ... , ,J TYII.ilaMllllllr I\YIUUlTII 

III ( :\ ) = ~ 0 oy.ilitnlt. 

fly T('()I"'MalII1 1l,)'iht;tal'l1"W X.II.., ne.iITHpllll1 MyMI..:I1I1. 

1.3A-TeOpeM8. ,\rup A T)"I.IlIMlIIlIIr :l.WI\II'IIT:1lIIJII 11 lIapu,\1(Vrp 

Oil.; .... " allll~.illllll'all 0)i';1II0. 0Y:lapllllllr X,up OHPH OUIIII,lWIII'lI 

OO!'.'IIII' oj::II\WI'I11I X.n:lllll l~lJlI()Ivlll 'I'YII.IIIM I\,Ui1MII'I':IlIPIIIIII I,aoy:} 

I":II~"'II, 1.,.1111 

A;.::{a }, 
X" X~ • ...• x. 

X - {xl x2 \. 
k- Jr.' k· .. · J ' 

O~;"I·lI. Y X.U:l}tll III (A) = X 0 0Y.ilil,lUI. 

k=1.2, .... n 

1.4-TeOpeM8. lll'I..:.1H ""11 (~aIlOlvIH MII ...... l()pJlal·1I IWII'I'IIII))'I\I '1)'11-

~IiIM.illlpllllllr (UtP';UIIIIMlII'lI mill IWIITllllyyl\l T~;lIjUlM;lIll1 HOOP",!,. 

1.4A-TCOpeMa. X,HP .... all!luii la, b J (~f'rMf'IIT:larJl lIyl~Ta:Utp TYII

JWMII IWII1'IIII)')'M .... ynnu1':m 1'yll:WI\I:lIlp. 

1.5-TeOpeM8. Arllp A TS'II.iIllMlIllIIr :.J.iJeMeIlT~wv" A-=o{a", ,,. ... } 

ealllll".:IH IIltpaMf~rpJwp OHJIUII alUlIvlltllrUII oy:ulo ",ap ollflu 0111'

ollpuru (,m'JUI .... O~;.~MlJ(~JlUIl HKKJ11'll X,llP XHJI .... ui1Mtl'l';lllpml I,UOY:I 

1~"I.iII·a. y x.1l:IJla OYIIJlllii A 1'~illJlaM ~IIIUtTH 01 (A ) =<~ oY:lltlll1. 

1.6-TeOpeMa. Arap A 1'Yn.18MHJ1Hr :M~MeHT.rrapli A = {a, • , , ... } . , 
'WI.:III i'KH (~IIIlI""1H IIl1pUI'ttI1'p.;IHp THIIJIUIII (,H;1l111 UIIHI .... ulllrllll oy

JIIIO, x.ap 0111'" 6c,Ill .... U(·lIru Out·JIII .... ('Y:IMlll'ltll x.u.l:llt KlllITltllyyM 

I .... lIiiMU1'1I1I I>,UoyJ1 ~/I.1(~, Y X.OJIIlU 0YHJ\8ii A TYII:lllM 1'.)'Ulut1'1I 

III ( A ) =<~ (,y.1ll!lll. 
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1.7-TeOpeM8. )!:t.aYKCI1:l CI.YIIKI~lII1JlUp 'l'yn;IUMIJ IWIITl1l1yYM 

III (qu, h)) =- c' 
1.8-TeopeMll. Q>UpU3 101:IllH;IHK, M H:X:l'lll;pltii TYWIUMH Uy.l-

1~1I1J. Arllp :>.iWMC~IJTjIHlm MIIHIII' )(,UI\tMH I,IIC~M TYII:IHM;IIIIH1lllllJ 11(),,· 

pUT ()YJlJ'1I1J TYIJ:IIIM m ()Y:Jr.U, y )(,0';11ll1 11!Jlllllr t\YnJIUTIJ ()C'lm~11'1lJ1 

M TS"IJ:m M JIIIJ 11' IiSIIJUIT1111Ul I 1iIl'''''U ()Y:IIIJll1, JJ1.1J H 

m(m) > m(M). 

;lc~Ma K, ()1f:1 (wpl1.1rm I M 11 XTlli'PII ii TYII:UI MllllJI K,)'Jl8UTH )'";l<lll 

1~1I'''1'1I 6~!JlI'UII m ...yIlJIUlIlIl11 ry:IIIIIIIIMII:1 MyMI· .... 1J 1111 ()YIIJlUII tJllll 

I,YJlJUtTI1 mlJl1KI1JlUII KU1"I'U ()y.;WIIII ()UIJI,",1I TY"';1I11111111 TY:IHIJIUMJf:1 

MYMliI1lJ. IllyllJluii ,",11.1116 ()II:I I-\yJlJUlT;luluIIUJr IO .... UpIlJlllll '""rHI'II
.iIUlIMarUII J111i,ljJlIC~11J1II x.C)(:I1JI 1,1I';1J1J1U1MII:1 MYIl1KI1IJ. 

Arill' Mllllllr 1i,)'IIJUlTI1I1I1 a ;lC~:UJ" )' x.o';lill.! mJlltJJr I,Y8lUl"l'11 2u 

6S' ..... 6, I. H-TC'''J)c~MaHII 
a<2U 

T""n~II:l.imK KYJlIUJII1II1la lIel.olla.ilallJ MYMKI1IJ. I)), "1' .. 1 liT 11:1.: 11 11, M 
'iCI,~1l1 'I'yIlJUlM uY.ilrUlUla l,ypmlHu 'l·ypttuj.U1. 

Arap a = ~ 0 ()j'.lc:a, y X.O:IJlU ~ 0 < 2 It" H1.1111 JliIT)'p~UI 1:011-

;!HP TyllJlUMIIJUlII T)':IHJlI'UII .... IH:III T)'IIJUlM:IUJI TYJI.iUlll1lJ1l11r .... ymUlTII. 

HUTYIIIL"1 eOIl:IlII. TY.IJluIIUJl1l1r 1-\yIIRHTIJJUlII 1i1l'I"rll. 

I. 9-TOOpeM8. IluTYIUloIl C'OIl:llIp TYII:IlIMlllJlmr X.llMMU .... III'M 

TYII:JnM~UlpI1JlUII '1'Y:m:tnllJ TYII';UIMIII1I1J' .... yIUUlT11 IWIITI1II)')'II1;ll1 I' , 
H1.11I1 

2N
I) = c 

I.IO-TOOpeM8. ll"":JI1 j;lm C·UIIO .... JIIJ Mlm.lloPllum 1~1lJ10I~.i1l1 '1')'11-
.aaM.iJUpJlllllr ]l""1I1rr 1~)-ilaiiTMllC~~1 C·UIJOI.,:m T)ilJ.iUl MJlllp. 

1. I I-TeOpeM8. Arnv A DU II T);UjIUMJIUV tWllTHHYYM l\,yooHTru 

:H'U (,);~J("U, Y X.0JIJlil YJIUlml1J1r ,'leKUJrr I'YJluiiTMUC'.1 AxR X.UM IWII

TllllyyM I\)'HIUITrll ara ('S;:laJll1. 

Arap a = C IiOHTIIH)')'II1 6y.lc.a, y )(,0:111,8 21
' - mncp"oHTIJUY)'M 

IlI'iiH.laJ(H . 

I. 1 2-TeOpeM8, 10,1) eC'rIIU'lITJlll (,el'lJ:lrulI >1,0 .... 11 .... 11" CI)yJlKI~UJI
JlUIl TYlljWMl1JlIJllr ~'UUUTl1 'l! I'll TC'lIr, JI1.IIH I'HIU'IHWIITJIIlyyM 

I\..VJIIUn'l1:l~1\I l1f)opaT. 

1.13-TeGpeMa. TSirpli .. 11:111 .... 11 11111' 611 p'ill .... IU:M:III(utllllll Ty:mJl

rllll Tyn;UIM:IIlP TIJ:lIIMIIIUml' ~ynRlITII ~~ rll Tt~Jlr. 
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3, MacaAMap ellHW 

I.I-MaCBJUl, la.hl !->('C'M 8JUlrlI uyt\TO.laJWIII ry:IIIJ11'UII X.lIMMII 

W''TM8-KM_llfK.lap TYnJ18MIf KOImlllYYM K,yI1BaTra :lr8 :lK8I1J1lfrH Uf'

(H IT: UII Wit 11. 

£.nun, lu,hl IW(:MHJlUrU lIyt\THJlupJlall Ty:lIf:II"HII X,UMMH K(~TMH

l~c"r.1HK:lllp TYIIJlHMHIII1 A 6u;ulII ("~lrHjIH"mll\. Y X,U.'l/llI X,81' 6ul' a 

:),I('M('II'I' (aE A) G = G; , I , I • ,.. C~1II101V1H IIUpM(~rl'mll) TIlIlJUIUI 
I l I 

"":UUI 1IIU1K,.:181IrHII 6Y;1I16, x.up l\llii(~1I (M)lIIl\lH'ltru (N).·';IIII\ 6YJIMlI

nail x,O.iI,la In, hi UYI\f811HrH lIyK,TU:WP TYII;IHMIt 1\1I11JlUH IQ'''"U'I'I'II 

;)1'8 O)\'I(~, lIIyU'tH 'S1I~iM8T';Ulp"H 1\86Y:1 I\HJl8JlH, H101111 'WIITHllyyM 

I\II"!\UIT I\UOYJ) K,lunJUI. Y x,u:IJla I.(;-'I'C'C'JH·MUI"H 8C~(N~1I III(A)::-~' 
6~:';UI;1I1. 

1.2-MaCaJla. Arup 

.\={x(I)E qO.II: x(())~::O} 
6~:.lC.a, .\ 'r)ilJlRMHIIHr K,yRRaTlI HI/Mara TCHr'! 

E'IBlD. Q)oJ.m3 I-\lt.iUlHJllIK, 

A,={x(I)EqO,I): x(l)=al. (K~I} 

6f;I(·HII. Y X,U.iIJUI A,cA 88 III(Ad=4'5m(A) 6Y':IHIIUf KYIHU • .ru TY

pltOIlIt. HKKHH'm TOMUHJlWf AcqO.1 J Ha m(C)=4' OY.1I'8HHJUtH 

m(:\)$I1I(C) 

A:::>A)1"-" rn(A)~JII(.\, )=4~. :l~M8K, m(A)=4~ 
1.3-1t1aCUL 

A = { X(/) E C[O.I]; IX(/)dr = o} 
1)'11.1HM ~VBBII'T1I IIHM8J'H rellr? 

»000. (I)opaa I\ft,:laiiJ1JIK, 

~ = (x(t)E qO,l]: .1(/) = 0, 0 $ t:s ~; 
.1(/) = a(t -1 ~ 1 < I :S .. 0 $ a :s I} 

f)y.iM"JIH. Y ~o..l" ,\leA Ba DI(A"~I(.\) =*-KJIHfIf pelN".". 
HKh"lIH'I" 1UIIOHUI. AICt:(O, I) _ III(A)SoI(C)=4~. 



1.4-MBC8JIB. lir!'yll Iw:'cl'cl'llIlI1l'1I'I':1I1 Jlapmtim'lI " ;lnll u"l,,;wii 

;U"'illl a","'dipUlIK liSiIlX<l;l.ilap TS"II.iWMI"UIIII' .... ynlUlTlI II11MurH '1'1'''1''' 

E1UfIIl, <I)apaa li,1I.iUIHJUIK, P MIWa.iIH IIUlIYI'II;UII'1I 1I.ilrl'61'1I11K 

liYIlx,UJ\."lap TYIl.iIHMlI 6Y.1('11II. Amp P(l)EP oS;;wa. y x,umlH 

~ k' P{t) = ~a,J 
k=O 

liS:11 X,lIll (11+ I ) -TU kkfo "S'PIII 11 11 111lH"" IInlulMI~p 611:11111 

alllll..,:IHIII'HII 6)'.i1l10. oY.ilaplUlIIr x,ap 611PII 6(11111~anlra ('411'';1111\ 6~:.1" 
'UU'lIlI x,O.ilnU 6yrYII COII:18,.)l1II 1,1I6Y;1 1\It.ilU.lJ.Il. 1I'b1l1l 

m{ak} = a. k=O.I.:l. " 
IIIYIIIIIII' Y'lyll 1.;1-Tt'Opl'Mllrll CJ(~(K~all III (P )=a. 

1.5-MBCWIB. 1:>)'1')'11 liU:)(I)(I)lIIllU~IIT.m X,HMMH u.ilrdipmlK "5:"
X,lI!l.iIHI' TYII:li:lMI11111111' 1\yI\I\lITII IIIIMllr<l Tt'IIr'! 

EqHlD. PI! op .... n.1II 1.4-Tl'opeMil).l.u1'II 1I:1I'l'6pnHK liS'"X,lI;IAap 

T~ill;U1MII 1111 nI:l P UpIi,ll:III X,llMM'll 6rrYII liO:KI1(llIIllII('IIT.111 "'S:" XI:I)l

.1Up T"II.l<IMltllI1 OI~.ill'IIjUliLII1h. 'Y x,U,·I;lU. , . 

P=uP 
n=() n 

: )IIJUI I. 2-Tf'ClI~MHra Ut'U(~HU III ( P ) =a :lIoWlIIlIIH IiYPUMI1:I. 

1.6-MIlC8Jl8. U IUI .... llI\Ut I,HTIIHIIIMaitllllntlt )'11:111 KIWI' 011.1<111 

1II11CliUJ:ulllyn'III 10.1 J 1,('eMll]l<l1'll 11)'1,,'1'<1';1<11' T)T1I.iJa!\lltlllllll' li,ynnaTII 

IlIlMHrn TI'IIr'! 

E'IImn, Mac.n.11:1 1IU1IYfJl;:tnm 10 .1 J KI'(:MllJl.nru H)'1\Tamlp TS:rL1a

MI11111 A Ilc,6 IllI 10.1 J liC'('Mll!llll'll ('OIl:IUP"" '1');1,,1\11:\.:111 IWI'!' ... I 

i;iilljIMm~'1 TYIl.iIHMI1 B 6);; Il' 11 11 , 

liy A na B TY"jIUM OPIICl1lla y:wpu O~IP li,H~iMHTJUI Mm;:lIlI, 5'1" 
IUITlIlII M)'MliHII. l.iymlllr )lIIyll ;\ TYWlllMJlll\'ll x,up 6HI' "<WPJlH 

n PUIi,UMIIH O.iITIIII'm ypHllnl (~:m.MI1:I. Y x,()m~8 A IUI B Tyll~UlM :1: .. '

M('IIT.imp" 0PU(~1IJl.8r11 MOC'.jIllK 6HI' XIi.i1 Ty..,Ii,J1:1 p81,IIM.111 H\II~II\W 
0":1811 T8'bMIIII:JaIll'all 6Y-'811.11. 

HeMali.III(A)=c. 

3CJIBTM8. Arap XE lO.1 J 0~;JI(:8, y X.O.II11.11 X={). at, 0.2, a::. 
6YIIJlll X,<lI~ 0111' ak 601lll'\I:H'Hra 601-'.1111'\ 0YJIMUraH x.u:lllU yllJUI 

i·iil1.iIMUjlll MyMKHII 6YJlrtlH 
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o , I, 2, ;{ , 4, 5, f;, 7, X, !) 

I,Ui'lMllT;UipJl8H K,HflY:1 K,I1JUl/llf n8 ryK,Ii,113 INtli,lIMJllf ti HI1!IMH;lll M)'M-
,,- .. 

IWII oy:lrml 

0, ),2,3, t, 5, H, 7, X 
I,U ii MIITjJllpJlHII K,86yJl K,lf.illlJlH. 

1.7 -M8caJ18. 

A{ (X,y)E H2: /xl +X= b~ +y, x2+y2-:;1} 
TYlI.iIUMJlIIHr "YRR8TI1 .. I1M8r8 'r(~Hr'! 

E'IHIII. M 1I1)K1I311 KOOPJlltll8T 6011JlIJlH IUI P8JlJfy(~1I 611 pnl Tt~1I r 
6)'.lruH nmtpaHHHr HYl'T8JJ8P rynJJ8MHHH AI !le6 6c;mt.JlaH.lI1K. T~
KUC' .. HHKliHllr y'lI1H'I1I '101)HKllllrU lIyl\,TlI.IlUp Tyn:U1MUlIIt ('1('r8 Pll(~I1-

]l<ll'l10111lIt fll1.18~f 6111U'aiIl1KJl8) KU y=x. x~() HypJ.l,lI ih-yn'll1 lIy1\,TiW8p 

TYII:IUMUIIII A2 J.l,l.-U 6c.arlt~18ii.iIllK. Y X,O.lJ.1,U, 

A=AlnA2 

A I={ (x, y)E H2: x2+y2-:;)} 
:\2={(X, Y)ER2: xI+x=b~+y} 

>6YJlllJllI (lU8KJlr8 K,spa"r): 

y 

AcR2 69JII'aH.I{8 ru(A)~IlI(R2)=c. 
=~ttJUt 

8={(X.y )e Jt2: Y=x. x~, x2+y2sI} 
11jJCItit. 

x 

y ~"JI~ BeA Ba m(B)=c 3K8HJIHm KgplHllti T)'J)IIf)JUI. 



lIIYHJVIH I\I1:ut6, 

<:=111 (B )~III (A) 
;)IIJI,H C~~11I (.\) no III (A ) $(. T('lIrC~l1aJlI1Ii:IIlPJ'lIl1 

III (A) =t: 

""'J1I16 lJI1"i1HI1. 

1.8-MBC8JIB. A=IO.II. B=QnIO.I] "6)\Jlca. Y x,OJln8 I>=AxB 
'l'yll:IIIM "YUlUlTI1IHI THlIIlHr. liYIIHu Q P8IU10HU;1 eOIl;utp TyJIJUlMl1. 

EqUID. A 1nl B T~;II:laMJIU'"l11l1r ;'el .. H.p1' 1i);ruiliTMac~u (x. y) 

iliy(lrr:wp TYII.1UMHJlUII H60pBT oy:ut6 XE A. yE B ;IUpnUII H6opUT

;1l1p. 11IYJlllllr y'lyn D TY.1J18M JoOriiHJlllrn'la ml)()1l1l.10JU1JlH. 

D={ (x. y)E H:l: ()~~I. y=a. UE H} 

:hIAH l)cH2 O);;lnlIUIAaJl 1lI(l)~ll(H:l)=l' 

H t-;t-;UlIlJH TClMOIIJl.HII 10,1] cD 0Y;lrHlutHuH 

III ( [(). I ] ) =t '~III ( n ) 
,1eMa .... I1I([)=t: 

1.9-M8.C8J1B .• Arap A ('allo"mt TY.loI1UM oy:\(:a, y x,n.i11l8 A TYII

:UiM x,aM C·Hun".lll. "c-6 TOC·JlU ....... lalll MY1\l ... IIIIMII'! A :tea AlIIlIIl' Ty
TH III Mac~1 J. 

EqUID, (I>apua "J1:18fi.rut .... Q palluoua;1 eOIl:lUp TYII:18MII 0Y:I

(:1111, 111.11 .. 

QCH=(_oo,oo) 

Y X,OjlllU 

m(Q) = ~o 
: )1I:lll Q=H ()~\';II'HIIIIJlHII IUt III (H )=t. O);JI I'll IIIf Hall 

III ( Q )=c~ 

X,OCIIJl oY,,18)].II. IleM8 ... M8(,.8.18)l,8rn T8enll", yPIIHml :lMac. 

1.IO-MBcaJJ.a. I\OMIIJleKe 1'C'lm(~l"K/'U sill z (I>YIIKllHJI (\)U"UT 

MHnx,yM li,I1HMHTra :)ra 0YJI8JUlroll IIYIi,TU;IOP T)TnJlHMlllutllr 

"ynIJUTlllut TOII"Hr. 

Eqmn. H:U1au8i:"rau TYrIJlUMIIII A ]le6 oenm;laiL1HK 
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sin z = sin(x + iy) = sin xchy + i cos xshy 

shy = e'Y + e-
IY 

2 
chy = e'" - e-

IY 

2i 

O)··.II'HHIIJlHII A TYnJUtMJlH (~HI\8T SillA1:hy=O 

O):;UIHIInll1 If.! (1)8:JOmlllr 1f)~TlI.Hapll K~fPllJlII. :1('1-\1111 chy.eO, yE H. 

IIIYllllllr ~YII A={(X,y)ER::!: sillx=(), b~ <co} AcH::! OY:lnillU

;lUII III (A )~~. 
HKIWII"1l1 TUMOlIlVlII 

B={ (x, y)E Jl::!: x=O, b~ <co} 
TYtI':IHM A T)inJIUM H'fJ1HU muiiJl8lllrllll. 1101111 BcA. 

;)uJ).u m(H)=(' l)K8I1J1HrHHH 1\8H]\ 1,IMellK n8 ilcA MYIHH:U08T-

1111 ;),LTII6uprH UJU:HK. 

e=m ( B ):5111 ( A ) 
I hfx.01l'r III (A ):5e IhI IH (A )~c TeHrCH3.iIHKJ).3J1 III (A )=t' I\I!.:IMO 

'UlI\i.Iilll, '11.1111 Maea.;UI 1118PTu,U8m T)\I1~JUM 1,)'UIUITU K()IIT"J1~'yMJ'i.1 

'1'1'11". 

I.Il-MaC8JIa. 10. I ] Ra 10. I J ,{!} TyJl.i18 M :)JI~MeHT.;1lI pll ()P~-

(~Illl.a y:J8pO Oup I\HHM8TJ1H MOCJIHK YlUfaTHHr. 

E1UIIII. A U8 B TYIIJWM :)JJ~MellT:18pH Op8(~UJla y:wpo Gnp 

KUHM8TJlJI M()(~JJl1KJlH l\yiiJlllHrHI18 YPll8TUIfI MYMrmll. 

(1)8p8:1 I\HJI8ii.1JtK: 

A, =~E[O,l]: x=l], nENl A = [0,1] 

B,={xE[O,l]: x=;,nEN}, B=[O,l]\{;} 

;)HJlH 

C, = A, uB, = (I J2 1 J2 1 ) , 2 ' 2' 4 ' 3'''' 
ll.ro oc"lnfJIaii.l",~. 

RI 1I1I Cl ryn.rruM;I8P ClIH()JV,". IIlyllHllr y'lyll yllHllr O:JC'MeHT

JJap" "(>lU:1I1l8 Sl:wl)() Gllp I\HHMllTJ1II M()('.JIIIKIHI 1)ll1\8MJJOLU I\OHJ.l8eJ1 

6j'HIt'l1l yPHllTHIII MYMt-lHH. 

AlCl=B/AI 
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6)'';II'UIIH Y'f)11 6y 1'Y.1J18M ~)JICMCII1'J\upH OPOCH.110 Y38PO 6np 

1,IIWM81':1I1 MO(:JIHKHH (o)'3I1HH ~lIf8. ",UII.llHel' 6H.lltH SVII81'HIlI MyM

KHH. 

liy :)(~ll A 88 B TYllJl8M ;mCMCHT.1Up" ()P8(~IIJl8 y:UlP() 61111 

I~HHMUT.i1H MO(~HK )1H18THUI MyMKHH aKlllljlHfHHH K)ipCIlTOJJ.I1. 

4. MyCTaK,IIA eqmn yqyB M8.CaAAJ\a.P 

I. A={x(l)EC10,I): xG»O} TYlIJI8M I\YB081'II ~H;l.8.ii 6y,;u:I

]lit '! 
2. q>apll:' K,HJlHW.illlli. A ryrjm 'm:U\t\Jlu e8110K,ml Tyn.luM 6Y:I

eml. By A Tyn.1HMIIH a MH1'JlOpfH (aE H) (~H;DtmUl]lOIl x.nell:1 ()Y:I

rail Aa 6U';lall "c~:IIII1MaWJ\m'HII h;J1m,6 eHmtmnl1ll M)"MI"IIIIMII? 

:~. A 1'YtI:IOM y:m ()Hj1811 yerMH-y(:1' T)'1I1MOiiJlHrulI ",H(:M 1'YII

JI8Mfa :'''''HlUl.a('IIT UYJlrollllorHII8 'U',,("U3 1')'n.18M 6ymllllllllll 111"

{M rr;ulII I' . 

4. la,b) l .. eC:MH1l8 6ePH.ll'OU 8H ()y "~:MHHUllf x,eo .. ()Y.iIMaC'a 

UlIT1'U Hyl~UCH.llH Y3H.1111wr8 :.ml uy;mlH <PYI .... J.UlH"'18V TYn.18Mlllll1l1r 

..... ynllHTII K,HIIIlUii ()y.10llH '! 
.,. X.UMMU M()1I0TOII (I'Yl1KLlUIIJlUP 'r)in.1l1MHIIHllf K,yIJHHTII 

",811J\8" TonU.l01lH? 

n. <1>HP83 K,H.18WJmK, lH, uJ Kt'(:MHllH 6epHJlfOH x( I) (l'ytIK. 

IlHII.lap ",ap 6H,' I" (toE la, h)) HYI~aJla JlOKUJI MHltIlMYMl'a :,...1 
())' ;WUlI. 

liYIIJlni-i x( I) (I'YII"llHRmlp la, hlaa ",ap XHJI K,HHMU1'JIUPIlI1 

(:OlUt ('8I1Utl,JllljlHII 0lYl'Hh; UYJlM8(~Utl'H IIdKYI'",lHH(:HH. 

7. 10,1) IJU 10,l]1Q T)IIlJl8M ;)m'MCIITJl8PH opa(~It.llu y:wpu unp 

K,1Ii1MHTJIII M(W . .'lHK YJ'1I0TItJWIIII. llyullH Q pall,nullo:1 (:OI1J10P TYII

JI8MH. 

~. 1-1. lJ KecM8.llant pwutOlIWI H~TWI8p TYn~I8MH A IJH 

B={(X,y)E R2, x2+y2~1) 6Y.'I("-8, y X.OJl.llU D=AxH TYIIJIOM I-\YIUUlT .. 

K,slIAsii 6YJl81lU '! . 
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2-§. "9 A QOB.IU1 T9rIJ\AM..J\Ap 

1. MaCaMAapBH e1lBIIl yqys 3apypaH 1')'lllYlJlIaAap 

(i>ap8:l f\J1Jlaif.1HIi a=(aJ. a) .. .... a,J 8a b=(b,. b} . .... b,J .lap H 
CIUl:JOllllllf lIIiKHTa lIy .... racu GyJluG a,Sb, (i=l. 2 ....• n) UYJICHIf. YlIJoy 

G={XE Rnl x= (XII x2, "'1 xn). a;<x;<b;} 
TYflJl8M I{.. <t)830l\8 11 YJI'I08JIH O'fH" 118pWmeJICIIHIICJ\ .u.ci-iHJlll,lU1 

Ill! 

F={XE Rnl x= (XII X2" ... xn). ai~i~i} 
TYWI8M R .. (paaoa8 11 YJI'IODJlH enHf\ 118pWWeJJeJlllnc.u. .u.ctiu:la-

llll. 

(;cDeF 1J18rrrHU ,,8HOaTJIBHTHPYH'I1I D TYIIJ18M Y'lH 11 Ka b 
"YI\T8JlapIl8 UYJlfOH II-Y;I'I08J1H lIap8~1J"!.JWIIHIWJt .u.eiiH;I8JlH. 

Arap Aell .. T}llJl8MIIH Y3apO Kf~;HIUMHifI1HfHII {Dk} JIllJjaJIJle-

JJellllllC.llJIUPJlllllf Ullp.laillMHCII KYPIIIIIIWJJ.H IJ(j>O.a8JIBW MYMIiHII 

uY.iwa (A=uDk). Y XOJmU A ~)"lf~Me.ITHp ryfl:UIM J\eiill:18,lI.H. 

Ym6y 

j../ A= inf LmDk 
AOJD" "-

" eo.. A (AeR.. ) ryn..l8.MHHllf TaIUl,H YJl'f08Jt J\(~jhl.18,l1.1I, 6YIIJ\H 

n 
mD=n(b.-a.) 

;=1 I I 

('.011 11 YJI'fOBJIH napanJlcJlcmme.ll. eKH F(G - O'flll\ rKH F -~II"f\)
IIHllf ~u)KMH J\CiiHJl8AH. 

T~. Arap \tOO Y'fYII IUY1mOH :l.leMeHTap BeR .. rynJl8M 

:M811mYll 6ymID, AeH .. 6YJlGJll.ll.8 

* j.J (AAB)<E 

5);JI(:I1. Y ~WI.lI.8 A ...ynnBM Jle()er 6YHH'f8 YJI'IORJIII .lI.CHHJJ8.u.H. 
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:1 .. fi .. 1 fi)illl'Ul 1,,<1 l'il.llIi;'TlII 1 S;.I'I()IJ~1I1 T)'":UiM;wpllunl A 'I'Sill

:I<IMIIIIIII' TUIII~II ~;:I'WIJII lily TSill:UlM"Hllr :1.-01'1' Y;I40IJII :lI'HII.UI

~II UH ~ ;wo l':JH.ilU;J.H. TllWI"'1I )';140U olunll 6IIp UHt\,TUU It41'" 

S':I'IOUIIU X.ilM t\,uii)l 1"'1I.:ulii:mli. 

YIIIOY p,A =/11 /)-1-/ (('A J) ) , ACI)=U /)/i 
k 

(~()1I A Tyn.i18MIIHllr 114KII Y.iIIWUII UCiill.iUUlII. 

: )lIllII A T~ill;U1MIH1l1r .TJc-oer y."I'IIt1111lHt ~yitl1"llrll'18 TlIl,p"(I.jIllllI 

MYMlmu. 

T8'LPH4». Arap T81Ut\,1t Ra It'lIm Y:I'InIlJ18I' TI~lIr oy.1C~, Y x.n.ilJll:l 

;\ rjn.nBM !JPlOBJIlI UdhlJIllUlI UU 6y eOIl YlUtllr :lc6('r YJ140DII !leu 
llTiI.lllllH 81) 

p,. A=,u..A=,uA 
:ll'O i':II1JUI"H. 

Arup 6y '!'eHrmtK 6a*apHJIMUe8 TfunBM !JPl0BCH3 Jl~"HJIallH. 
Arilp n=1 oyJI(~a, y x.0,i]lla AcH, TY";IllMIIHUr Y:I40lUllllt 4H

:11-11........ (OHI' YJI'IO(J.;IH), 11=2 oYJlC:u AcH2 Ty".18MJlHflr YJI'JOlnt"'l 

111'1'11 (TCKU(' HKI-\" YJI'tOIlJIH) J).e6 UTUHMU3. Hxnli'pH" k )'JI 'tOIl;1I I 

( l~k~lI) AcR II TS;IW8M Y'IYII S YJI'Inn.;", Y.T"IORIII' (k<s~n) Tylllyll

't8('II"H tmpllTI1IU MYMKH". 

TYII,ililMlUlllr S',iI'IIIHU 't('"eH:1 ~lIliMilTml X.ilM ~lt6Y:I t\,~IJllIIIIU 

MYMIWII. I>)' X.lll\J1.iI K.yl1l1Jlllrlllllt l"'Ul1Jl :)TlIMlla. Cmwl ... .;11I 

MIII\'!loJlll8ru 'tcI~:m )i:I'IOIU'8 ;)ra O);Jlrall T);IW811t.18Jl 6ltJl,imIllM~H'II-

1111111' Y.il'tOIlIl 'Wt·a:H:l t\,~IHMllTIIIt t\,llOY:1 t"'II.iIlUlUl MYMI"'". 

2. ACOCBCB TeOpeMMllP 

2.I-TeOpeM8. ~';I'IOR.iUt TYllmlMHHHr Ty.ilHHPYK'tHC:1I RHll Y.il'tOK

JIH T~;II:II:IMJlUlI HOOpUT. 

2.2-TeOpeM8. 9J''Ioo.im TYII.iIOMJluplUlHr OHpJUIIJlMOelt. IiC~~IIMH, 
O"HI'Mac:H. eHMMt''I'(~HI\ U"HPMllI:H IIIIll Y.iI'tOJJJIH TYnJI8MJ'ltp. 

2 .. 1-Tl~olwMa. Y,iI'lOWIH Tj'nmlMll1t YJI'tOIUl UCl."lro 1't~1t1' 6Y.11'01l 

Tyn.loMro y:II'0PTIIPlIlll YJllmr 9.il'tORltrO TO'bl:IlP 1\1I.'IMOii}ul. 

2.4-TeOpeM8. ~op t\,iUlJloli 11ll1l8:IJI(',JWlUmC/l S'.l'IOR.:IHJ).ltP IUI 

ylllllll' YJIlII)IJ1I II-Y.iI'IOD.llJt x.8JKMrO T(~Hr. 

2.5-TeOpeM8. x,ttp K.8HH8~i 3JWMI'IITllP TYnJlliM YJ1'tODJIII IUI 

YlUtllr YJI'I0811 yHH TOUlKHJI I\IIJlrOU 118Jl8lIJ1(~'1emll1e}""18p YJI'tOB.o18-

IHllumr iillt'IIIIIU1(:nro Tellr. 

14 



2.6-TeOpeM8. CUI!()~1If "t11tJ'.'lo(l!lllm )':' .. IIILII1 'r)'II.:'llM:WP ('111'

:UtlIIMW'1I 1nl ..... C~III11Mli("1I y,HClI\.ilU T~"1I.1HM;Ullf 1I(,0PflT. 

2.7 -TeOpeM8. H XTUt'Pllii ('1111" (CI'''IK.) T~:, ... ,al\1 ~;:"IOB';III;lIlP, 
2.8-TeOpeMa. Arap y.1'108;1II AI, A2, ... ryll:UJMoilIJp ,,('11r8In"lfll 

.\., CA2C.\:{C... .; ... 11 I\lIcl\apYB'1If A I =>'\.2=>'\:{=>'" "('TMO-"'C"I'.7111"'"1t 

TlllU"'lf.l :lTHO MOC p8BHIIIIl8 

00 

A= u A 
K=l K 

(>1,11 

(,)·'.wa, Y XO;lJlU ".ap u ...... 1t X,oJU1T1\a 

00 

A= n A 
K=I K 

Iim (flA )=}lA n 
n~oo 

6);~U1:UI. 

2.9-TOOpeM8. Arop A = u A" 0):.:1110, Ak (k = I, 2, :~, ... ) ,,=, 
'I'Y'lJlaM:lap Y;I'I01'-111 ('y.1<'.8, Y X,U.iIJl.8 

}lA $. I.}IA k 
k 

2.IO-TeOpeM8. Arap Ak (k = I, 2, :-l",.) Y.illfOlLiIH '1'}:II:uIM~,ap 

(,\,;'llt6 A = u A· l\·nA·=0· 
.J' " ' I J ' «=1 

ii=j 6S','wa, y X.OJI,1U )lA = L A. 

" 
°Y'>1iI1lU, 

;h'llH Y.illfOlWIt3 -rYIW8M x,a"ItIlil TYxTaJlIIO YraMlt3, 

1.lerapa.lullrulI Y.1'f08CII3 TYU;U1Mllllllf MUU~Yll~III1'1I l,yiillllUI'II 

M IWO.1A8 "'YJN~l1'HJUlJ\H, 

AHJlO.iIU, [_~.~] (:(~rMeIlTllllllr IIY"TamIJUI C1pa(~II:l8 ;'''1111118-

JIeIfT.1HK TytllY"118CH KHpJfTUil8J\H, Arap X RH Y mmr u.iHpMll(~H X

y ('C111 J)8llll0llWI 0YJl(:a, Y.iIUp 8ICBJIBIIJIfJHI JlI'iiH.laJlIt rUI x-y )l(!O 

('38MIt3, J>y a",mUaJlf'IIT.'IIU' K.YH1I,TJ,OrJf XCK~JJapra ar8: 

I) CIIMM(~J)IIKJIII"': araJ) x-y 0YJrca, y-x, 
2) Tpall:mTHrIJlHK: arap x-y, y-z 6YJ((~I, x-z. 
:~) PC~I)JJc'KrllBJIIIK: ~ap ..,8"11.8fi X :)JICMellT Y'lYH x-x, 

liy epIlu, IU:()(:UIf [_! !] C'el'MellT, y:JllPO aKIUJlUI;1I'11T 6Y~II'nll a.: .... -
2' 2 

Mf>IIT;ruJ',TJ,llll HoopaT ()Y.1ru11 K( x) ('ltJIClwllpra U~INlTIt;IUJlll 



(XE[-i,l])' [>)' epJlII IU,KIITU X.Up XIIJI K(x) (~IHI'i) S~:JUpU lit'

('IIIIIMUii'U1. IIIYIIHllii 1\11:1110, [_! !] (:(~rMCIIT Y:WllO K(~(~llIIIMIIHIlII-
2' 2 

1'011 nllHI'J10prn 6y:ulIUlJV1. 

:1I1HH 6y I:HII(I'.iIaIHlHllr x.op 6HPHlluII 6H'rtunulI ;,.l('M(,HT 1'011-

JJa6 uJm6, 6y TUII:UI6 n:lll11rUII :,.leMeHTJIUp TynmlMHltH .\ 6H;IUII 

6('..lr1iJlllIUIJlH. IlYIIHaii A TynJUtMIIHHr Y;I'fOO(:":I ;)KOH.1Hnt, 1I1.IIH 

p.·A*p..A 
MYHnea6aT [I J ItHHr 22- § ]l0 OHT8(P<:1IJ1 6ai'II I\WIHtlrUH. 

M UCBJIUJlOPI 1 c'mUl Y"'YU liyi1H.llarn_1aptlH :)(11TH6 y-rOMII:t. 

I. TyFpJt QIUlfI\J1.0n1 ~ HyIfTIUIHHI' InJ1Ot/HI ]leo lily 11 yt\T8111 I 

y:t ",III1'H UJJrHII 0INlmll\I\a (ImTl~PIJUJlru llHTII;18111l). 

2. Tyrpl1 'fH:tHI\]lIt 6HI)()P ~ lIy",ru IUt E TS1JJ1C1M ()(~pHJlrall 

6ym:lIl1. Arup ~ "Y1\T8111111r X.op I\OH]loit 81'J"Kim]l8 .: rynJI8Mllllllr 

~ Il811 (IU.lPIVIH KllMII)l8 o~I'J'nl HYl\I'utH OY:1e8, Y x.Ojllla ~ IIYI\TU t: 
TYlIJluMIIHHr JIBMlIT II]'I(7'tJCII ]ldiHJIAJlH. 

;I. .~ TYn.iIIlMHHllr (NlP'fU :IHMHT 'HyJ\1'UJlUpHJlBH HOOpll,. 6YJJruII 

rynJlBM F. TY"JJOMHHllr J(OCIIJIB TjrunuDt H~iiH:IH,llH IJH ym1 t:' 611-

JJaH 6eJJrH.;lllibIll3. 

4. E = E u E' TYn.l0M F, ,.y.1JJOMHJtHr i'IIHJlMIlCII llcifH:I8Jll1. 

3. Maca.J\Map e1UDIl HaMylIaAapB 

I-MaeaJl8. A={(X,y)E R2, )=2x, )=2-2\ r-;4} rynJ10MHIIHr y.,
'fOlIHIIH TlmHJlr? 

E1IIIIII: MocH-nu UIOIYfIl.llWI 2x=4, 2·2x=4 6Y:lrllllJlo xl=2. x:,!=-I 
TOJl8MH3. A 1jnJJ8M I\yiill,ll,Oflt 'fJ.l3MO.ll1l ( I-lfH3Mo) TCKHCJUlKHHHr 

IUTpHXJJatlrll1l KH(:MH]lSH H60pHT. 

Y 
y=2-2x 

x 
-I 2 

l~rtIDMII. 



I)y TynJl8M i~IIH~ 00 2.7 -Tf'OIK'MSrll IIC("~II j iil(IUH.;IH, ylllfllr" 

Y;ltlOIJII J.lA :>C~8 IJITI)HX:IEUII'8H 10381"8 MU(: t\f>.Jlanll. IIIYIIIUlr y'lyll 
o 2 

j.JA = J(4-r2
.
f )dx+ J(4-2~)dx = 

-I 0 

o 2-h 
0 2 2"'. 9 

=4x/ +-/ +4x/ --/-=12--
-I 21n 2 -I 0 21n 2 0 2 In 2 

2-MaC8Jla, <lJuPIl3 ~HJUlHJIHt\, A TywUlMm",,' t'lUt.'IMUCU A 

6Y;I«:IIH. (oArsp J.LA=O GYJleu, y x,OJlna p,A ==0 6Yj1l1il,ll+ }le6 TlU"-

JlH~l8lU MYMKI1HMII? 

TYnJWM TYTIlUJMlI(~IIIIH :)(:'lUTII6 YrSMlt3. 

A TYl1JllIMIIJlllr X,'K:H.lnnHii TyllJlIlMH A' 6y;wltII. Y X.O.iIH3 

A U A'= A ryllJlSM A TYrI:lsMHllIlr TYTOIIIMU(:II ;l('HII;rsHlI. (A' -
6y AllHllr JU1MHT "Yl\'rwmp TyUJ18MH). 

E'IIIIII, Q>lIPH3 ~"",laiLUlN, X,UMMH X,HI~"~tii j'".!.WI"H PSU,HOIUI'-1 

eUII;IHp TyllJllIMIf Q 6Y;I(:IIII. Q ryllJllIM ':lIUUlvlll GY'-Irullll Y'IY" 

ylllmr Uy~T8:IlIP"HIt pS~OMJ1116 (1HIM('pJlu6) (1II~8Mlla: 

Y X.U.11\1l 

T
" 

"(2' i." '" 
00 

Q = U {T
k

} 
k = I 

;)II;'1.H {1-.}n{1',}=0 (k~s) 6YJlrolll1Jlau. 

TCOPCMll!l 1"0 llecK'all 

'If": 1', ; A~/LA--Tl 
00 f"'" "f '.;J~, • • ..... 'f 

pQ= L p{Tk }= UNIVERSITETI 
k=1 

'Iymnt )J{' k } =0 Ahborot-r .. urs marWI 

HKt\IIII'IH TOM'M/AWI Q = R, 6yJU16 yllllllr 'IJI:tIlK,J1I1 Y;I(I(lnH 

p,Q=)iR=oo 

LJ.eM8K, (0 pA =0 6YJ1(:o, 

JJ.H~IUW 1I0000PHJl.tlp. 

~ 

v X,U:IJJ( p""r~ ~i'1tIr~'!IfHfi"l 
J "J Or .- i" ~I t. 

,. '·~I 
I] - t ,'. 

, ' I 

17. I-! V'''' '; •• ; '101 . 
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3-масuла. Л Т)'ШI11М l О,] J IIУI,I'lЫ<lIНIIIИ )111.'11 l-:пер еОIl
лар 1{)'РIlТIIIIIlIIДН Iнl)(ща.тШI'шща 1 ва 4 рш.;ам;шр l-.;аТШIIIIмаii

ЩII'ШI IIУI\'I'нлар Т)ll;НIМIЩШI IIБОРёП б)"I(·IIII. Бу"наii Л T)'":IIIM-

1111111' YJ/LJOBII IIIIMtll'1:I 1'('111''1 

Ечиш. lO,lJ J\(~('М11IIИ 10 та 1'1'111' БУ.;ШКТЩРГII БS'Л<1МI1:1 
ШJ х,ар бllР буmНШII уеунчн 0,1,2, ... ,!J РШ-';<lмлар Оlща:II1 бе:l
ПШ<liiмиз. Л т)'н.;ШМЦ<l БЩНtl1'1И )'II,Ш р11l-';<1МII ] В<I 4 БУ:1I'ёII1 
НУI~Т<I.iШР IЩТIШШl\шiiДII (2-ЧВ:3!\1НI'Н Щ1РUIIl'). 

о 2 :-l 4 ;) 7 !) 

I 
2-Чlfама. 

Г>У ;)(~a биаПJ lO, 1 J кеемаЦШI на 1111-

теРI\аJI:ШРНII ЧIЩ<1Рllб ТШIШШJШII БIlJIДII(J,ЩI1, яыII б 111 >111 1'1 11 

l-';ёЩDМДD [О, I] l{е(~маДШI уаУ"ШII'11 2 БУ:IГШI IIIШИТ<I IIIITep-

10 
НaJlIIИ 'IИЩJРl1б ПIllI:lёIl1I ю~ршс ",о.;1 I'Ш1 еНЮШ:Пёl 

Д<lii мух,OIшмш 111 ТОрIIТ<lМIIЭ: х,<lР бllРIIIIII 1 О 1'<1 
Ю~"~МёlДН III~'II

T(~IIl' БУ:ШIШ<l 

BaJJНlI 

2 
IlIШИТ1ЩШI JIII'J'(~P-

ТШШШЙМИЭ, 111,1111 ИЮШIIЧИ 1-';<liI<ll\lДёI lO, 1] 1,(~('маДШI 

8.2 БУЛI'НII Т);IIШIМIIИ '"щнриб таш:шймна на х,OIШ-
102 

:юлНр. r-Iих,оят lO, 1 J l{eeMaj(HII У.ТJ'ЮШI 

2 2 1 00 2·8n- I 
flG=-+8·-+8 '-+ ... = L ~--

10 102 103 n=1 10n 

1 00 (4Jn L - -1 
4 n=1 5 

БS'ШШJ G ОLJИI-'; тS'нлнм ЧllЩlриб ТaJIIЛШI<lДИ. ;)НДИ А=[О,] J\(~ 
булиб 

,uA=,u[O,l]-,uG=l-l=О 

18 



4-MBC8J1B. ~';llJn"lI IIn:ll'n '1't'III' oSbnlll XilP ~aIlJlu~i 0YIII~UIC' IU! 

;;11111, 1'YII~IUM X.ell 1,III'pJlU JII'I :JMuc'.lIIr11 ~W6(Y1';IHIII'11I1. 

\1H('JI';IUIIII 1''111111:1811 mma':l 1'Y",TUIM 11 III 11' :Ul't.:IUIi 'I'Hl)p~1(~)lIIUI 

:11~taiiMII:i. Al'ap TY".iUI M III 11 II' OllpOIYfax .... M if.nFHa (:uw,",pI"r) 

"YI,nWI1 O)~';IMHI'H, 0YIIJluii TS;n:UlMIIII Si:JI1Jlll :111 11 TYII;UlM !ll'iiu:IIIJIH. 

:\rop AIIIIIII' TyTallIMlI(~1I 0Y;II'au A:::>B 6ym~lI, Y x.o:IJ.ta ,\ TYII

"aM B ryll.illlMJl<1 :nlll Jldill.ilaJlll. Arup A 1'YII:I<IM x.ell "UIIJluii 

WHpall :nJ'f 0YjlMUcn. Y X,OJ.I,ll8 A TYII:18M x,e'f N,uepaa 311'1 :)MW' 

Jll·iiH':UlI1l1. "'bIlH x,ap OHP B c RI mUI'Ha "OUII,... B' c B IIIHp 

MHR)I,YJl 6y.im6 A 1'S'II:IUM 6HJUlII YMYMI1H IIY"TlIro ara 6Y.IMlII:a. 

A X,1~11 .... aepHo :1II'II\10C HeiiHJIHJU1. 

B'nA=0 
M8.C8JIB e'IIIMH. <i.>llPua I\II.iwi1.i1l1li, FeRn TYII:I3M Y:I'luml 

110:11'1.1 Will' OSl;1fl1l1 6yWM8t' i;lIltK. 1'YII.1HM Oy.7IClllI. B(e,r) c Rn 

:)l'a 8( e".) n F:.c:0 6S';JntJI HX1'Ili.;Pllii OlJlI" wap 6)\·IClIIl. 

Arap B(e.r) c F 0S;;wu,)' x,n"IJlH 

0< j.JlJ(., r) '5. pE 
:If'lmll 6YIIJlnii 6Y';IIIII'" M)'MI"'" :IM1.II', 'Iylllm 

pF=O 
'l('MHI>, lII)llJlllH XE B( .,r) Mam"Y:l 6)~.1II6 xe F Y XU.iI:lU 

xE CF :lel"lII CF 0'f1lN, T)~JIJHlM. WYIIHllr )''fyH XllIlIIr 1.ITpo-

(1"1 6Y:1n1ll A ( x) 

A(x)nF=0 
III arYflII1 I,HI 1001' .iIllIITI IPY"'I 11 

A(x)c CF 
6)';1 I'll 11 A(x) T)1I.rlOM MlIIn"'YJlllllp. :"I'llt B(e, r) - 0'111" TS;II;IlIM 

6)iJlnllUt Y"'YII 

U(x)cB(e, r) 
6S';II'OH LI (x) TYlIJlllMHII OJlaHJlHli. ct>opo:J ~HJlaHJUI"', 

V(x)=A(x)nU(x) 
(iY.iWIIII. Y)(,o"l1\O V(x) ryn.10M 

V(x)cA(x), 
6YJlraHHJlaH 

X IIY1\"I'a UTI)()(IHtllll p R8 

A(x)nF=0 

V(x)nF=0 

19. 



liy M)'X.OI<llMtLilllpra OCOC811 

B(-, r')nF=eJ 
6);Jm6 

B(-, r')c V(x)cU(x)c B(-, r) 

6);;II'8H H ( •• r') o'm" IIIllr) MallmYJl. 
;(eMOK F TYaJ:IIlM x, •• 'I K,8epnO 3WI :)MOr.. 

5-MaC8JIa. Amp -1$ x $ 0 UY.lraJIJI.O f(x)=-x2 88. 0< X $ I 

6)i.1rm1llil f(x)=1 6Y.l(~a. y X,()':1}l1l UXTHepH" uERI (~Oll Y'lyll 
t:(I>u) TYII.10M yn'lowm 6ymIWIMH'? 

E .. HID. Ar8p a ~ 1 6ync8 t:(f > a )=0 Arap () $ a< 1 6y.1-

I:U, E(f > o)=(O,IJ .. \rop -I $ a< 0 6Y;I(:0. E(f>o)=(-F-a IJ. 

I1I1)(,OIl'r arllp it < -I 6Y;lco, y X,0.1./l,0 E(f> Il)=[ -I, IJ. :)IILlIl 

0, (O,IJ, (-J-a I)' [-I, I] TYII.iIOMJIOp Y.1'1olm 6Y.ilraJIIIHUII 

VilE HI y'lyH E(f>Il) TYU.1IlM y~l't08.iUf GYml.IU1. 

4. MycraIt,BA e1lJDIl yqy:a MaCilAilMp 

I. Arop 

A={lE [0, 1]: x'(l)=O, X'(l)EqO. IJ} 

6YJ1(,8 '! x,o.'1]J.a 

~=O 
6ymlUIHIJH HI:601'JIO11 r. 

2. Amp [0, I] Kt'CMIlHUllf IQ-ICM T}iIUIIlMH 6YJII'IlH Ak 
(k=1,2 •...• Il) TYWUlM }''t)'1I 

11 L J.J.Ak > n - I OY·1I(:1l, Y X,UJI./l,U 
1=1 

#(:; Ak) > 0 
/r~1 

6YJ11f11HUlH 1f(~Yrjlallr. 

3. [0, I] K(~MOIIIIHr X,IlMMO YJ1'10RJIH I\I1CM TyaMOMJ10p TYIIJIIl

Ml1lUlltr K,yH8IlTH KOHTHIIYYM I\YBIUITJtoll KaTI'll ::mllunHll1 Hc(KYr
naltcltl-l. 

4. ·TN'lU·:IIIKIIIUlr Ol1p.lllK KD6J\lNl1'Jtanl Isinaj<t 88 cos(x+ y) 

"Jlpal{1I0H8Jl COH 6Yila,nnraH (x. y)E U2 HfK;T8.1aJl T)in.laMIIHIIHr 
I,Hr.M TynmlM YJI'IOIIHIIH TOIlI1Hr. 

20 



5.COIIIUI YII.1H eOllul( TH3HMH,l(O t;'3fOIfJ\U. 2 PIlI\,OM 3 J)81\oM.1olf 

aRnll';l y"plliiJUII1I11 If), 1 J 1i(~MaIfHllf K,JWM 1'y1lJIlIM ~; .... unHIIH 1'0-

/U/IIf. 

6. (1)IlI)83 1(1I.illlii:IIIIC. C oiL10UaJIIIHI' yaYH.illlnt I rn Tell!' f)Y.l

ell" RO a OHPOp IIJ~OII8J1 (:011 f)Y.l(~HIf. C 8H.rU:IIIOHII /I·a7t (/1-
oyryll COli) 6yp'.8IiK8 6ypnnma 6npop 1I)'h,'T8 8H.18H8IUmf 601H1\8 

")'h,"TlU"UfO ~~'n"H IIYl\Ta:UlpIUl 6up (~HII(l»"O IiHP"TaMI/:I. fly (~Jtlf(I'
JJapllllllf '(IlP ()HP" 1I)'h':1'WIHIUI"Uf C8HO .... llt TYTl.iIBMlIltllll Jlf)UJ)8T 

G~;.lO,l(n. x.ap 6"p Clfll(l)J~1l 6I1TT8,i..l.WI H)'h.'TH T8.1f.10iiMIt3. IiYJl,laii 
Hyt.,"Ta.,lOP ryn;)8MHHIJ (1)0 ,'lro 6c-.1fHJ18iiMH3. (1)0 1in.18MHIfHf y.1-

"0IJ(~lt3 ;)IiOJl.illffHIIH 1i5'JlC8ntlff (IiYPCU'rM8 (4 J 2U4-2fi5 (JeTI'I1 

I\,HpaHr) 



3-§. "9A1l0BA11 <l>YHKl.U1AAAP 

1. 3apypd -rynryH1l8M.p 

~·;I'Inll."nt t: 'r):n:IUMHu oeplI:Jnlll r( x) qlYIIKIUIJI .,a UXTlti'Pllii 

tiE It I {~nll )"Iyll 

t:(f>U)={XEt: f(x»u} 

1)in:II-tM y.:I'Innml 6y:1I'8, y x.n:lnn f ( x) t: TS;II:UIMIl11 y:I'IOIJJII1 cl'yt 1..,

ItllJl ndll1;UJHII. 

Amp 

f.i {XE t~, I f( x) I =oo}=() 

O);jIC~U. Y x.n:11l3 I': ryn;13M]lH ()('I)JIJlrUII f(x) q'YIIKltIlJl ;l(~J1p.i1l1 

~IMMU itWHUU '1C'I"'1Il uciill:WLUI. 

Anlp 

lim f.i{xEE:f (x)+f(x)}=O 
n----4oo n 

oY.l(~a, y x.0:lJta {rlt (x)} (I'YIII,I,unaap K(VI'MU-KC"";IHrH E Ty".;WMJVl 

f( x) ("),111-\1 UUII'8 H(~JlIl.:1H X.UMMU )Koiiua IIt\HH:IllUlY8'111 UdiwlU,'lll. 

Amp I1X'I'U('PUti £>0 Y"'Y" 

lim ,u{XEE:lfn(x)-f(X~>E}=O 
n----4 oo 

6Y.acn, Y X,O:I]lU {/;,(x)} CJ-YHK1J,lIH:IIlP Kc'TMlI-KCTmlfH E TYnJUlM]lt 

()CplI.lrall f(x) (")'I1Kll,lUlra YJI'IOH 6}WlII'IO 1I~lIIlJ1W118,lUI1l.~iiIlJlaJUI. 

Arap f( x) na <p( x) ("YIII(llHIIJlOP E YJI'tOMII TYtt.laM]J,a 6eplI':l 

rail (,YJIH(, 

J.L{xEE: r(x)~(x)}:;:O 

6yjlc~, Y J\mlna f(x) 8a <p(x) ("YIIKLlHIIJ1UJl I~ TY".'taM]\U :'..,IUiRa 

JIC'HT ]\('iiu.10Il11 "a f( x) N<p(X) nd) (,(~lntJlallanH. 
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2. ACOCH:A Te-OpeMaAap 

3.1-TCOpeM8. Arup f(x) (I'YIII,'llUl I': TYIl:WMHlI Yjl·WB. 11 1 

o~;'l("a, 'Y xnmlf1 6y ~'~ln..:llHII E ~~,laMllllllr Y.ll'OR..11I ~IWM T~;n
.:WMII"U YJ11wn';lII O};:Ill!V1. 

3.2-TeOpCM8. .\nl(l 1'( x) IIU g( x) (1')'III"lIIH.iW(I E TYII~UlMJUI 
~;:I'IOR.llf OS;.-WfI, Y X.U~I:UI 

/(x) 
flx)±g(x),/(x)· g(x), -----(g(x);tO) 

g(x) 

(i'YII"IIII,..IH(I I': T~·II.-UlM;lil ~"'·Illon.ll/ OY:1HlIII. 

3.3-TeOpeM8. Arup Y.JI'I(IIL:III IJU !t~lIp.l" X,8MMU *,Oii.'l8 'Ieti.illl 

{I' .. (x)} <Vyma.uu1jI8P 1"<""TMil-l,C'f.iIlIl'U E TYII~U1MlUlIlJ' .lCIlp.iut 
","MMa ilWiiJ1llH f( x) (\'Y"I(llJHlrU JII,J111.iIClJII('lI, 'j "'UJI;J,U oy 1'( x) 

IIIYIII-:IllIIl I': T~;II.:raM;lil );,"'0 11:111 O);,IHJIII. 

3.4-TeOpeM8. ArHp Y.iI'lUII.:1I1 (1IyJlKIlIIJI~lap (fll ( x)) IWTM(t-

1,(V",II1f11 t: TynjWMIIHIII' lll'IJPjlll XilMMII *,uitHJla /,(x) (PYIII;JUUU'U 

JI~"". UlIIJ(~a. y x.(maa 6y ti'':"I'MlI-IWJ'JlJII( IlIY I'( x) (P),H1"lllllra Y~I-
'IOU 6S;ii,,'Iu II"UJlJWIIlU)IU. • 

3.5-reopeM8. (Cl). Pu .... ). YJl l'OB o~1ilJ<UI f (x) ru ntilfHJllIJllyRl l11 

X,ilP "a I/HiIii {f .. (x)} ~'Y"til~HIIJUlp 1"(VI·Mil-"I':"I'~IIII'ItWHJ lily f(x)/'ll 

:W"JI.iU1 x.aMMII *,oii}lu 1II,IIII.JUlllYlf'l" 1,III'Mlfii 

{In (x)} 
k 

" .... ·MU-ti( ... ',"1t-:.lUpllU (x,up XJ1.i, oy.i"""1I M)'Mt-:"") iDt-:"lI"'''''' l\I)'M

J\J 11 J. 

3.6-TeOpeM8. (,'{. <P. ~:r()I'(lu. BB I iiJl~I). Arap )::I~.IU.;1I1 tJ'YJlI(
I ~Hll:lUp {fll (x)} 1( ... ·M8-Ke'rJ1HI'J1 E '..yfl.l11MlfHJlr Jtf'Hp.;J/1 X.iIMMi) 

moifHJ1.8 f(x) <t>~'Htil{"lIra ~JfHJJanf('8. y x,O.ln8 \is>c) )"IYH IIrYH
/lail I':s (I':sc E) Y.'I'IOIIJJIJ I,JlCMllii -ryJl.'18M Manm),ll oy:1JJ6 li,yilllllu
I'II:JlIP (NUKUpU.18JlIf: 

I) /J.Es>/J.E-S 
2) 1':" 1i;WIHMJlU {fll(x)} ... CTMU-I<CTmll .. r(x) <l>YII"'IJ,Hllra -re ... JI'· 

1I'\lm.1UfJla11.11 . 

3.7-TeOpeM8. (lI.tl.:IS'3J111,1!t13 it). la, hI t-:f'(:MUJl" ()(~PJl.lrall 

f( x) ("Y"l(llHII Y:'IfOIIJIJ1 6),.'IHIII ylfY" \if>" Y"yu [a, h J .... '(~MlI!\l1 
IIIYIIJlllii <p(x) y".JJJyt<CH:t <1')'l-ll<llHII MUO*,YJ1. 6Y.1H6. 

,u{xe[a, b]:f(x);l:9J(X)}<E 
6S'';'' 111111 ;I8PYP na ... ml'()R. 
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3.Mwa_ .. ~ 

I MS ... rcs, ~ t: l'j'll.l8JII.:III (EcKd y .......... . 
, .. plCs,=4!f •• +Ytt1Cl8UI~" [Tjn.18M» y ........ 6y;ua:Dn,"? 
........ Nap a9J f~'" ~. Y X;WI!IJI ",,",fa)>a) -rjR.-- .: ,.y.1-

MM ( .... 18 .. y..."...-yn .".1118"". I). ~MA8 Hs) 4'YHKIDUI .. ..,na ).1-
......... 'H;tHp. 

Ar." .>41 (,yiW..a. )' ~tJlAIt 

rql"l(ll'>o)=f.(f( x) >Ina) 

(If; ... ti, t~" " »In. J 9 JIIIOIL'IIf TjrUIBM 6y;IraHH"H. T'8'IofJIN1Jr'a om .. 
c~.. (( X J 4JyJtMIUUI t: TYtLl.MlIS yJl"lORJ1If 6YJUllUf. 6y ~ .... 1:J.8 ~aM 
c,",' ,fJyItN1t.H" .:J.... fn .. uMH. Jlr.MaK, I"n ll) cflYIIKu,HJI E ~~I
i".M/Ut ,)';'·..,H.:ltt (,y;IO;UI. 2-....... 10, 1 J K~~aIUl y .. l'1fM ... 'H (,y;lntll F(x) ,t'YII .. llHJI 

CP81(8T tlmTa Hyt(T8Wl Y-L1YKCH:1 DyJlHflIH MYMKHHMII'! 

FAIIUI. (Ila,. .. :. ~11;luit;IHK. f(~)=x·f)(x) 6y.1116. 6YIIJlll U(x) 

;~lpIlX.W CI'YIIKIO"IC~ItJUlII u('O,HIT 6Y;U;JIII, Jl"bHII xE (0,1 J ]~ 
I 

{

I, X-II8IUIOII&:1 1t~8;l8 
n(X)== 

0, X-HJIJUIIUIOItU.i1 HYJ\"TOllU 

. 
)' "CJJIJIJt f( x) fl'YlIKI~H" (n,1 J "JmM IItm~JIOa.mIHllr "iap 6HP 

"Yl\TItC:HJlH Y:'II.'IHlllrH :lrH, "YIIK" X P81lHOlIa:1 IIY".,.U 6y:\t'a, 

I'(x)4'I4'; X IIP'JI.II~IIUIta..l .. Y ... .,.O 6yJll:ll, r(~)=o. ~)II11l\ XII-)O, 

(11-')-) HxmC'pHtt {x .. }c( 0,1 J K.'!TMIl-I"~mIKlIH OJIUH:IHK. Y ~.)';IJ\a 

xlI ....... O JUt I'(XII)~I'(O)=O 6yJl8JlII, 'Iymm "(xlI)=xlI·n(XIJ)~Jl,ll. :le

MHI(, f( x) cl'Y"KltHII I','.hw TII1.tpHfllHrH H(~()f:HH x=o lIy~TU.LI.H )'3-

JIYK'~lIaHllp. 

IIIYIIJtllH ~wlH6 <t)u~UT 6M'1"1'II WJ;lb tlY~tlJtU r(X) cj'YIl .. IUlll 

y:UIYHt:Ha. :)lIllH r(x)=x·I>(x) tl'YlIKI~lIHIIHlIr YJlIIOWIll a .. 8JI.illlflUm 

KYI"=HTHltI HHfIM,". 

1'. (X )=X "')'IIK""I" y:tJIYKf:.I:t (')YHH~IJI 6yJlrallHJ~1I YJI'IO"JIH-

I,Hp. Illl'IHXJI~ (I'YIIKIl,Hltt:H U (x) ~:8 '1t~1'8pll.jIHHrHIl q)),IIKllIIH J 
R'1t"H 'yJ1ltOR.:Ut tilYItHllHIt. :leMIU\, 3 .2"·rec,,W-MtlrH 8(~()nltl 
r(x)=x·l)(x) "l)'lIKIUIH S'-''10BJIII]\Hp. IIIY"/~R" I(HJI"6, 1,:;,11 YJI'IOU. 



:IH UYJlruH ct)ylll~J~HIJ (I>U"U'l' 6H'1"ru IfYh."TH y:liJyJ~(~H:1 6ji.·mllm IIIYM

am 11 , "um'nIl 6aplfa 1IYh."TlL"Japlta Y:JII.UUllfH al'a 6ymrnlf. 

3-M8C8J18. (I'upat "U:IHi1JIH~, f( x) (I)YIII"I~HII [0, I] l"I~~MHJllt 
y;a I I08.i1ll 6Y;ICIHI. Y X,()JIJ(H IIXTlJi'Pllii Olflll, (; TY"·1UM Y'lyll 

« ~c I (), I J) ylllfIIf 8C~1JI f-I «;) YJllfUnjJl1 TjlllJl01\1 :)~UII""Jruml H('

()()1'Jl8JJf. 

E'IHIII. G T)1IJ1HMIIII y:t.apu ~C~'IIIIIMHi1)lJtrHII f'UHUI,,:m IIIIT('jI

IJlL'IJ10p"Hllf 6I1p.18I11MO(~1I ~YPJmHIJIIIJlU TlWRUfMUilMII:I, JI1,1 11 I 

G=u(ak ,/3k) 
k 

_ 0 i;ej (a.,/3.)n(a .,/3 .)-
I 1 }} 

;hIJlH (Uk' f3k) HIITCpnUJIIIH 

(Uk, f3k)=(_oo, f3k)n(ak, 00) 

1i51pHmllllJlB "OPUHMH:J. Bep".lI'UH f( x) CJ>yaIKIlIlIf ((), 1 jJ(O Y:llfOIL1H 

65\;1f8.IH]{U 

-I ) E(f(x»ak)=f «ak,oo 

E(f(x)<p
k

)= [-I «-co,Pk » 
Ty"n8M.l0p y.1'10D.iIlf1UtP. Y x,u.J1)(U 

I-I«a
lc

, Plc» = I-I «a
lc 

, 00»("'1/-1«-.0, Plc» 

6Y.i11'81JHARH 2.2-TeOpeMura OCOC81J cono,,"m 6ynfllll 

f-I«ak, Plc) 
TYII:U1MJ1opHHllr ".up 6HPH Yn'lOB.:IH ryJlJJ8MJIOPJlUIf 1I()OPOTll.Hp. 

~~IIJUt 

f-I(G)=url«alc , Plc» 
le 

TeUrmlKHII 3'L11I60pra 0..1.16 2. 6-'reOIM~8J'8 8COC8H, r-I (G) Tjn
JlaMHHllr yJl'lOBJIII 3KaJL'THntIlH "'CJtH~aAMH3. 



.1.111 \nll' (fll(x)} IUt (gll(X)} (I'Y"KllHH:UlP KI"J·MO· 

loWL:IIII,.liI" MU(' lummllJlo r(X) 118 g(X) <1'~'1IIiJlHIJJutprn f: ,.Y"
:wMl111 ~·.I·If)U OS,"HIfH ""HII;IHIII(,O, y X,U:JllH Y.il81J1I111J1" ihJrnllllJWII 

(fll(x)+gll(X)} ,,"UM t: Tyn:J8M:~H r(X)+g(X) (1')1mHltll .. 1HI' iiumu;ut
c:llru 5 ... ·I'I"n OYiill'IU flJ"'HIlJU:lJlllflIIHIIII HC<NTI':Umr. 

E'DIm. (f .. (x)} R8 {gll(X)} KCTM8-1i(~JJH""1arIJHlJr Y.1'101111 

6~·'iilt'l<t f(x)nu g(x) H .... ltllJlHJIllJUIJIOII...,yiiHf(OI'JUUp J(".Tllth IfIll"'H1VI. 

X,HP .... .alllll.lii £>0 Y'lyu lI~oo Jl.1I 

,uE~/n (x)- I(x ~~~ )--)0 

,uEqg n (x)-g(X~~~ )~O 

; hJ]{1t 

Eqfn (x)+ g n (x)J-[f(x)+ g(x)~ ~ E) c (.) 

E \l E 
cEQfn(x)-f(x~~-)uEQg.n(x)-g(x'1~-)=A 2 . 2 

:l1\8H.iUtnmlt KyPcllT8MH3. 

X.n .... III ... HT811. orop x~ A, y X,O.lJlO 

nu 

.lE E(lln(x)-f(x~~~) 

xEEqgn(X)-g(X~~~ 

t-ly ar.a '1xr[. A ~rq)'H 

Vn(X)-f(x~<~ 
E 

IKn(x)-g(x~<-
2 

"C'IIJ'(~II:I:IIII\JJ8I)J1I1111' hO>KaplIJ1JtlJllllllt l\ypc~8T81lJt. lly OXIIPI'II Tellr-

eH3JIIIKJmpnmJ 

~fn(x)+ gn(x)]-[f(x)+g(x)~ < E 

... t>JIIIO 'Ilt"8JlH, 
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;kMIIK. 

xE E(<lfn(x)+gn(x)]-[f(x)+g(x)l~o-) 

IIIYIIJlUH t.;Hjm() (.) MYIU)(,BOOT Hc()()'f;10 1I1UI IJH 6YJlJlOii VE>O 

Y"Y" n~Jlu 

J.lE~!n(x)+ g n(x)]-[!(X)+ g(x)~?-(J"}-)O 

MY"UC:UOUT .... ..into "IHI\OllH. tu)' 6H.i11l1l MUC:H';IU T):.iUl ""IIIJI;(l1. 

5-MaC8Jla. ~op "utlJloii 

xn 
f (x)",---

n Hxn 

I\C"rMU-KC"r.1H" y"l)'I1 JI"HH.lI1IJ1HIII TYPJllIpllllH "YI)(~U'rIlIlJ'. 

E,{HID. Aru" x=O 0Y.iWII. y x,umul V liE N Y'IYIl ,. ( X ) -=0 IUt X --,0 
IIY"TU:UI II~OOJlll I'll (x )~(). AntI' O<x< I 0Y.1C:1I. y X,U.i'llU "0--)00 

;lU x"~(). IIIY""l1r Y"yt, II-~OQ Ill1 f .. (x)-)(L AniI' x=1 U}l:W';l. y 
I 

XU.iI!lll VnEN y..,yu f.,,(x)=-. IIl.1I1t x=1 IIyt.;TllJllI II--)OOllll 

f .. (x)-)! .., ... 

. 2 

(1)I1I'U:1 "II~Ulii;utli. O~< 1 "Y.-II·UIIJtIl fo( x )=0 1111 x= I "Y.iIl'ilIIJUI 

I ",.. U 

!o(x) ="2 °Y:WIIII. ," X.U.iIJlll ICH,Op"]lanr MYX.UKHMII;'III"'1I lII'CN'lI" 

,,~oo Ha I'll (x )~fo( X) "C'..iIllU ""t.;IIH11. RC~I'MU-'''C'T.111''"1111r 
UY"TlIRlfii ",,'fH.18J1J11rnH.'l8H ~aMM8 "'Uii.'l8 .'(<".lIp.'1I ""UH.181I1ltlllJ1 

lilt Y;'''Ion 6YHI1'IU 11 1\" II:UII 11 " III 11 (:i.4-'J'(~OJU·MU) Iw:1lt6 '1U1,"llI'~IMI'11 
Y"Y" (wpUJlrlllr "C~I'MH-"C"r;ut" ro( x) <I)Y""'(llI'l'lI ""lIIiJ1HIIIIIll" 1111 

X..aMMII )fWHItIl ;l("IIP_111 1II,1f1l.i'II111UIlII X.HMJlH YJ,..,.,n 6j;iiJIIIll X.IIM 

1I"III'.i'8111l1IHI. :1 ..... 111 6y "t~U-"C'T;III" 1',,( x) (I)YIII":llmll'lI Te .. JlC: 
",,"".111111 MuitHII. '1YIU," II"C~ X.0J1Hll 1'0 (x) (')}'Iml (1111 ya';l~e":1 

CI')''''''tJtllllUII II(NlpaT 6Y.iliflllJl "(~"II" :)J{II. 
6-Ma.caJIa, (:Iawr TP.0JWMucura HU"p. Ifbll" 3.4-T"UJ~Muru 

;tU"p) 

(iJUPII:I ,,1I:raiimm, 
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{

1+_5 

j,,(X) = :~l' 
_1_ < x :5 I 6Y1lraHJUl; 
n+ 1 

1 
x=--

n + 1 
6Y1lraHJUl 

(I'YIIKIUIRJUlP KCTMlI-KCT.'1l1rIJ 6eplI.'1rOIl 6Y.ilclUl. liy K''TMU-

1~'''I·.lUl':IIHllr 

y 

4 

3 

2 

1 

o 

f(x) = { 

I I 

I I 
I I 
I I 

___ L I 
1-1--

_____ 1 I 
1- -, - --

I 
I 

1 1 

4 3 

0:5x<1 

3 

1 
2 

li('pH:lrUII {In (x)} (l>YHKllHll.10p K(~rMU-KeTJI"I'HHHIII' E=[O, 1] 
;.tom I(x) <VYIlKlJ)lnro 1ll\lIlUl8WM8HAllrWI 1I)1\1'a.r18p TYU.18MIUUt 13 
,TJ,e6 ()C.lI'HJIUH.1HK, 

B = E(f" ...p, f)· 

HUll I\.yihl"urn 6f·_lmJllllll.18pIIH O.111H;rJIK 

A = E~fl = 00 ~ } 

A.. = E~f,,1 = 00 ~ 
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Q= AUC~,A,,)UB 
6y (,C'..1I1'H:UUII."apnl H(~(":.IIH 

A=={l}, An=={~~l}' B=={O,I}, 

Q == {I, ~ '~"'" 0 }. 
liYIIJlHII 

IJQ = 0 (3) 
:'K811111111 KyP8Mf13. ;{eM8K. 

Iimfn = f 
n~oo 

MYII()C~(,HT t: ryn:18MWmr Jl,e1lJmH X;UMMH HY,,"lI:lHpIfJllt (,ru!iHPII:llt

JUI. 

~IlJl,lt 

Ek(U)=E~h - fl~u), (4) 

RII(u) u Ek(u), 
k= 

M == u R,,(u) 
_I 

(,);m~HII. Arltp 0=3 Jlec'aK, y X;OJ1Jl,lI 

~(3)=={~'1}. Ez(3)==H.l}. En(3)=={-I_, I}. 
n+l 

1I1.HU 

paT Ra 

En(3) TYII~18M UKI\UTH X == _1_, 
n+1 

x == 1 "Yli.Tu"lapJlltH II(,H-

R..(3)={ I, n' n+I' 
,o}. M={ 0,1 }6YJIH6, .Ek, Rk • M 

ryl1J18M.'18J' Y.'1'10BJUtJlHP 88 YJllf08JJ8PU IHUlr8 Tl'IIr. 

R,(d) ::::> Rz(U) ::::> ~(lT) ::::> 

6ym'HIfJl8U 11-+00 JlH (YJI'IOHJIH TYWlltM.fJUP KC~I'MH-I\C-I':lHnmUIII' 
X(K'(~CHr8 8t~CK:IIII) 

pR,,(U) -+ pM (5) 

29 
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:hlJlIt MU'~ll.:IUHM ..... MIII Y"'YII 

McQ (6) 
MYII.,..HOHTIII1 I~YrK~H1'mll l-aUI)OII, "YlfliH ( 6 ) IiY')(~H'rJI:"'H, (:"~) rH 

H"')(~HII J.LM=O HH (5) JlSJI n~oo)tu 

J..lRn (0') = 0 .(7) 
:)"'HII.lltnl K.~ .. allo "III\HjlH. CyllrpH 

£,,(0') c R,,(a) 

o~:.lrllIlHJll.IlI 

En (0') ~ 0 
(,);;111(, .. MH.'H.iIH "'HI;lrH" oymlJlM. 

IIIYlIllUH I\U.im(, (6 )IIM "yrK:I.ITI.IMua. "rHp Xoi!Q (,y;u:u, y 

X.O.iUlH 

limfk(xO ) = f(xo) 
t ..... -

M311a.YJl (,Y.illl(" (~p"3 

,f; (Xo), 1; (Xo), 

".·,....111 (~OllmlPJlMp IIl1 y.iJUpllltlll' .iIHMHTII I(xo) X.UM ' ...... ;11-1 eOIl (,y
.1HJlll. illlYIIIUJr Y"YlI ~ O~;JJrUIIJlll 

/h(Xo) - f(Xo>i < a 
(,):.Ul.'lI II'HI I 11 eOll'lInJ '1'01111111 MYMIWII. f)YIIJlHII (4 ) rH I.I(~("'UII 

AO <E Et(a), k ~ n 

;)/iall.iJl1r11 lil~.:1II0 "I'I\HJV1. IlIylll'u lI(~()('.H1I 

AO e R,,(O'), AO eM 
'1('MlI'" I·' , 

McQ 

7 -M8CBJUl. (Pucc 'J't,'OPCMHCltrll Llollp) X,up uup IIllTyparl k uu 

5=1. 2, "" k ('OIlJUlP Y'I)ll [0,1) UIm:IHKJll.I HIIHtl,.iIUJ/I'UII (k = 1. 2",,) 

{I [,f-I s\ 
(k) x = ,XE T'"i" 

J: () 0 d [,,-I .!.. \ 
,x~ k ,*J. 

(1)Y1mLJ,Hll:ulP IiCTM8-KCTJUlfHHHUr )::1'108 6YHH'fl.l IlI\HItJUIWHWIl 

1i);p(~aTII:WIIII IlU OYlIJlBlI Jlellp;1I1 1I1\1111;IHlllyn'lII 1,1I('Ml1ii 1i('TM8-

li("rJIHK aa.pllTII.WIIII, 
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Jtc~ T811JllHII MyMKHII. 

I)y {q7". (x)} (~YIIKL~IIII.'181) KM'MU-Kt'!'r.1l1nlllllHr ~:=[().I) Tyll-

JI8MllU llelll)JIlI 1U,IIIIJl8I11ynlfll ;)K811.'lllrIllUl K~~pC:DT8MII3. 

R", = ~ E{lrpn I ~ _1 }, 
k=m t k + 1 

Q = (l R", 
m=1 

T)ilL"UlM:18PIIII TY38ii.;UIK. By epAu 

HI:JH2::::>H:i :J··. 
6~;.lr8HII y'lyH y.l~lo8.l1n ryn.18MJl8P KCTM8-KCT .. ll1nIHIIHr XOCC8(:ltril 

8(:0(:811 lII~oollU 

JJ.( Rill )~JJ.Q. 

I1KK~III'1H TOMUII}l811, (B) Telll'CH:J..1HK.:18Iml KYJl8 

- 1 1 
p(R", ) < ~ 2J+' = 2' •. 

l~(!MO'" I1I~OO !lU 

JJ. ( Rill ) ~O. 
liylllluu 

JJ.(Q)=O 
TCur:UtK KeJIH6 'i"~UJJ.H. 

:)IIUH E/Q Ty.lmlMIIHHr x.np onp lIyh,"TfU:HJ1.8 {qJ". (x)} (i')"HK-

I~HIIJI8p KCTMll-"'I~;ntrHHHllr I1I-\HH1IIIlIIyll'lH aKOI-IJIHrHIIH KYP':81'lI

MH: •. 

HXTllc'pllii x"E t:/Q Y'I)'11 Xc)~ Rm 0YJISaUrSH m=m(J lilt TOIUIIII 

M)'MKHH. Ar8,' k~l(J oynea, Y x.o .. '1na Xo E Rm. nOH 

:to " E{I9' •• 1 ~ k ~ I} KeJJH6 ""I(8J11I. iteMar<. k~",. 6ynraHI\II 



1 Ill' n, (Xo)1 < k + 1 

1 
w1PI>1I11 k~oo ;,8 -- ---+ 0 oy.'tnlltH )''I)'H 

k + 1 

({In (xo) ~ 0, (k ~ 00), 
t 

• 

111.1111 {({Jilt (X)} ""'TM8-""'T.11U\ ~: Ty".1811t;1,1I n"1IpJIII 11 0: II"U 

1I1,11I1.1UIJUlIlI1. 

8-M8C8JIa (ErupOR TeOpeM8(:HrH HOHp). q>al)a:1 K.u:laii.;IH.... E 
'It'rlll.U1:UUII'UII T~;[J.lllM.LI.U I(x) H1I1U-;":lIllIrUH UlI Y:I'I~U.iUl (I)YIII>Ultn 

(iy.;wltll. F~l~ OYJ18J).lIr811 F TYnJl8MJ.l8 Y:I.:Iy...CH:1 lIB f(x) (1')'II ... llHllru 

'1"1· ... 111· 111\1I11JIllIJUt;Vlr811 {fn(x}} 'I'YIIJ,llHJlJlUP I>('TMU-""'Toimnnm "yp
eHTHIIJ'. 

Ewuun. IIIHIYfrH HeO(:UII f(x) (1)),II"'lll1l1 F: :l" all m-;'JUtll I'al I , lJPn

JII1 IIn y.;llJOILlli (iY.lrUlIH y'IYII 

{I f(x) I < 1 h;;; {I f(x) I <2}~... Bd u{ I f(x) I <N}=E 

il'.(i ('3D oJlUMU:I. 

~: x.o~IAn 

lim ,u~f(x)1 < N}= ,liE < 00 

IUt IIXTlIf>PHH E M),'.(lUT eUII Y'lYH 

,u~f(x)1 < N}> ,uE - ~ 
2 

M YlICl(:a(iaT (iamu lit IJU1Jl.H . 

JlIllH t-N. N J KL'CMlIIHt III TU Tellr OpUJlHl\l\ll 6ymtMU:J: 

-N=Yo<YI<Y2< ... <YIII=N 

un n-Yk-I=V Jlt~ 6 .. ...JJrlt:IHHMlI:I. 

311111t 

~k={Yk-l~(X)<Yk} 

ryn.1HMHII K.HpaHJIH .... IlJsliJI l\YIillJ,8m'lu 

33 
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!lA 

+N / \ 
I \ 

I \. 
\ 

/ \ 
1 V \11 I-V 
L .........-- \.I L/ 

--- "--'" 

-N 

f:k TYIIJ18MJl8P yM'MB-y(:,), rylllM8iiJlII Its 

EJU":2U ... uEIII;;;;2d f(x)1 <N} 

"ap 6HP ":k T)iJW8MJlH YJl1IOBH 

E 
JlFA:>J.iEA:- 4m 

6YJli1.ll.urall rk TY.I_'18MIIII (),jlaiimfK, 'f)'IIKII 

,f U F,»pE-E 
,u\k~1 

~.HJ(H uFk=rEV T}~jJaM]l8 fEV(x) <llytfKLl.H"HII 

fEV(x)=Yk, XE Fk 

/ 3:
x 

]lc6 OC' ... lnt.18HMH:l. 1)~1IJl8H fEY (x) (1))'IIIU1H"_lap x.8p OHp Fk ]l8 Y:l

JIYKeU:l (Y:1rOI)MH(·). __ leMIIK, fEY (X) (1)YIII(llHlI FEv Itll y:JJIYK«:lt:l IIlI 

lily OH .. lI1H OHpra 

I fEv(x)-f(x) I <v 

T('IIJ'(:lt:lJIHK rEV HUHr X.llMMO lIy~ll_l11I)U)lU 6W1illPll:IUJ.lH. 

:hiJJ.H 

EJ+E2+···<E 

6YJlnlH Ek (k=l, 2, ... ) MY(06I1T (:OIlJ1apIIH Wl 11-+00 )la vlI-+O 6y:ul

)1111'1111 VII My(~8T (:OIl,jIIlPIIH 0J18":UII~. X.ap OHP (E,V)=(En,VII ) 

*y(lmmK Y'lY" XYMII IOI\OJlH]larHJleH 

F .. =F£v' f .. (x)=f£v(x) 

34 



~lal)J1It Ty:utHJIHI-\. Y X,OJl}lU {In (x)} KC'rM8-I-\CT:Utlmap F=nFu WI 

X,llMMO In (X) (I)YIIKI~HHJlOp 8111t~IUHrall, y3Jlyt\f:H:J 6yJlH6 I(x) 
<J)YIII-\LUIHrU T<~I-\UC HI\IIII.J18U18JlII, (1)'111-\11 

/ru(x)-f(x) I<vu 

TC~III'(~H:cml-\ UXTHf'IUlii XE FCFu Y'IY" GtOK8pn:IU!l.Jf. IIIYIIJlHii ,,1I.:mu 

F T);IIJIHMJlU I(x) <j»),UKllHH y:t."yK(~11:t Gy.iIllG, TC'I-\II(' ,."HlIJlalllyn1Ilf 

y:l:lyl-\ell:t {In (X)} II'YIIKLlHH:IUP I-\I~rMlI-l-\c"r~lIInftlHIII' .1HMHTUllHII 

II(H,,'8TJlHP Itn my UH.iIHII uHprn FeE, 

J..l{ElF)=J..l{uElEn)<Et+E2+ .. ·<E. 

4. MyCTal{,lIA eqHIII yqyu MdCaA.aJ\B.P 

I. Ar8p f(x) YJllIOII.JUI <~ylllillHn uym·.a. y X,O:IJlil 111/ f(x) I 
ya11U8.iUl 4»Y1IKUHlI UY;IH,l.UIMH'! 

~. Al'ap r( x) cl,)'m-:I VUI [_ ~. ~] lil'C'MilJlll 5'JllIUUJIIl uy.WH IIlI 

iJ<x)1 ::; 1 US\:IC'H, y XnJIJlU urc'sillf(x) <j')'IIKllJtIl Y:llIOILiII1 OJ:'iK1JUI' 

MII'! 

:i. Arap E TS;II:IHMJlH I f{x) I (")'III"IlHlI Y.i111U1l:UI UY':lI'll, y 
X,O.iIJlll r(x) (,)ytIKlllUl E TS'lIjlUMJlU filllOU:1If oy.1U;VIMII'! 

4. 10, I J I-\t'C~MHJl8 Y:I I IOlLiIl1 oy:wu. C')<lI\<lT OIlTIiI "YI\T<I/l.1 y:ut· 
mtlllru :.ra uy.iIl'UII, X,l'lI I\UIIll8H y3.ilyl-\C~~I:J (1,)'"1-\llIIJlrU :lKIIIIUU':WIIT 

uS:':IMm'lIl1 c\'YUI-\llHlI uy.iIlfIlJH M)'MlmIIMI1'! 

5. Arap f( x) (\»)'HK1lllH "-HP "uHllaii 

YJlllUU.;1I1 6YJwn, Y X,IMJlil f (x) (")'1 11,1 lllll 

YJlllOlJ.i1l1 uyJlllUlI1l1lt HeuOTJllmr. 

I a, 13 J c ( 11, h) I-\(,C'M8,,{8 

In, h J "C'('M/lHU X.UM 

n. (1)upa:1 1,lIjIUii:lI1li, {/' .. (x) } C'»)lll-\llIIH.ilUp I-\I~MU- 1-\1 'T.illl fH 

f (x) If'YII lilllUlru y;11wn uYiill'IU II"UIJjIUIIWHII RU HXTHC'PI1H 11 

IIi1T)'PlLil I~OIl ylIYII f .. (x) $a, xE 10, I J oy JleJlII. Y X,C).lWI 10. I J I-\C~~

MalUmr JlNIJlml x,aMI\Ul mOHHH8 f(x)~ TC'III'C~H:J.,iUll-\lIl1l1r (,aml:lpH

JIIIWltIIH HC(HYI':laHr. 

7. Arap f(x) (')Yllli1llUl la, hJ Ii'~:Mallllllr x,up OHP lIyh, .... 81~IIJtu 
X,CH:J1J111ra af8 oyJlCa. Y X,Wllt" I a, b J """C:M8J1,lI Gy ,,-'H:.1;18 j\JllIOD.iIH 

1\»)'HK1tHIIJUUI H60pwrJlHrH H(:OoTJl8HCHJI. 
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4-§. AE5Er HHTErPAAM. HHTEI»AA OCTIfAA 
J\MMHIT A YrillII. 

PHMAH BA AE5Er HHTErPMAAPHHI1 
COAHlllTHPHlll 

1. 3apypHB: TfIIIYlI1IaAap 

Arl.lp f( x) II'YII"'I~lUlJlllIlr ~~ TYII~UIM]~uru X,up XII:I "lIiiMUT.:WP 

1'01111 Ca/IOIVIH TYII:UlMnilll O"TI1I~ (,)~"Mcl(:<I, Y X,O.ilil<l (,YIIJUIi1 f(x) 
(I'YIII,IUI1I f: TYIIJllIMllU I~O}JJlU II'YIII\IU111 nei111:la;uf. 

Arllp El( T~'IJ;llIM ~··.il'mu:HI J.1t:1( uu 

0);:1110 

E k ={XE E:f(x)=C k} 

LICkfEk 
k 

1~IlTOp lII'.III1:U1WyU'I1l OS;JJ(~~u. y X,O:IAU E TYlI:U1M!lU oepll:Inlll ua S":I

'1OU:1I1 Oy.iJl"1l11 1'( x) l'O]l,1l11 ~)YlIl\llJtll t: TYII:WM 6yi1I1'111 :11'61'1' 

MHl.IIlWlIlla 11I1T(~rpa:I.illlllyn'lll lwihl.ila;lll, 

Arap E TYn.18M1l8ru f( x) cO:IJla II)YHI\IlHII HIIT<'rpamJ8I1yn'Tl1 
6);:tell. Y xo.l]ll.l 

LICk~k 
k 

"UTOP ':1,,6er IIIITl'q)aiIH lleiiH:lll,IU1 IIlI 

;l(~ 6e.antJI8I1a,ll.H. 

J f(x)dx 
E 

Amp E Ty.,lnuM J(f~IIJ)JUt X.lIMMU itwihf,'l8 f(x) fPyuK1luRra Tl'1\11I" 

III\HII:ICllII YU'1J1 11IIT(~l'p8JIJtlllly81U1 COll,l{U {I'" ( x )} ft'YII"'llIIH:1H P IWI'

M8-1\M'.:JITnI M88myn 6)tJl(,s, Y x,o.11ta 9.11108.111 88 }l<"JlPJlJI x.8MMa 

moi111ll '11''''.1H 6Y.ilnlU f( x) (1)YtlK1lHlI f: TYnmlM 6yiiH'IO ,;II.(H'" 
MU'hIlIH'II}lU IIIITeqm':IJIlIHYIJ'IU lll·iiH.1l1llH, 
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AI'ap ['(х) ФУIIIЩIНI Е 'I')irrЛ<lМ)НI ИII'('(~I'РН:I:ШIIУНЧИ б5':lеа, у 
.ХОJЩU 

liт f f (х)ш n 
n~OOE 

1'; ТУП:ШМ буйичн Лебеl' Iштеграли деi1и.iШПИ па 

f.f(x)dx 
Е 

2. Асосий теоремалар 

4.I-теорема. Фараз 1~1I:lаiIЛЮ;, f(x) (~OдJ(CI фушщия 

тS'II:ШМi\CI б('РШIГШI БS'леlНl. ArClp Ek ТУШIaМ/IIII/Г )(,ар бирн ул

'10ВШ\ БУJ/СCl, У Х,OJЩl1 Г(х) фУ"IЩИЯ Е ТУШIНМДU У.тrЧОIШИ БУШ1-
.111 • 

4.2-теорема. УJlЧОВН НО:! бу:!гш! ТУII';1<1М буi1ичн ихтиёрий 
Цх) фУIII~ЦlIЯ:(ан О.llll/гаll 11I1'1'('I'p<l.'1 IЮI'Н тевг. 

4.3-теорема. 9:IЧОВИ но:! б5iЛГШI т5;1I.iIНМДClГ/I IштеграJIJНI
"увчи фУ"I~ЦШII-lИJlГ уагариши, унrшг ИllТегра:1 1~lIiiMaT11II11 5;:1-
гартирмаЙДII. 

4.4-теорема (ЩIДИТlIв:rrщ xoceaerr). Фнра:~ ЮI:шii:/lШ, Е 

ТУII.:Iам Ak TYIlJlaMJlaplIlIlII' бllРЛ8шмаеll еllфаТllДCI уаСВЩ)JICI 1 II'ШI 
US'Jlllб Аk.iШрНННГ ихтнi~рнii бир жуфТI1 кееlllllмаЙJ(III'l1В БS'JlСИН 
ШI {Лk} ТУ":ШМ сопи еШJ(Н';~111 'гSi"лаМДШI орти~ БS·JlI\fШ~IШ. Лгар 
t'( х) фУIIIЩШI Е T)'II:laM)\<I ШIТ(~I'Р<ЫJ!Ш IУВЧИ БУJI(~а, у )(,00'1)(<1 1'( х) 
х.ар бllР Ak т5'шraмда I1нтеграjJ.iШIIУВЧII БУ.тraди 'НI 

f j(x)dJl='L f j(x)dJl 
Е kAk 

шу бll:ШН бирга 
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•. 5-TeOpeMa. <I>lIPll!t "H:UlH;IHK, E 1'Y.I~U1M Ak 'I'Y"JIUM.iUlIUlHlr 

OllpmIlIlMlI('U (~II(I)lI1'II;VI nU:nHp.iIHllrHII 6y:m6, Ak~llIpllllllr IIX1'Hi~

PI1" 611p ~Y(IYfU 1i(~:UIIIMHi1IlHrUII 6YilCHH IUI {Ak} TynJIUM eHllu".i1ll 

1'Y;UIMJlUII ()JYfIl" 6Y;IMaeml. Arap f( x) (J))'1IK11IIJI x,ap 611p Ak 1'YII

JII1MJlUpJlII HIITt'rpllJl:umYULfU Gym:u tul 

L I If ( x ) Id ,u < :,., 
k A k 

G)i.lI:ll, Y ",o:tlla r( x) (J'Ylllilll UI E TYtI:IlIMJla 1IIITt'rpa:I.iUHlYIJ'1II oy

JUlJlH. 

4.6-TeOpeM8 (HOCOJmYf y:L1)'1iCI13..1Jlli X()(THell ). AntI' r (x) 

4'ytI KIlIUI E ryn.laMJlu 11I1Tt~rp8Jl.18I1yn'lII 6yJlCll, y X,OJIHH \'E>O, 

3~(E)>O 6y.1U6, HX1'ltepUH ('cE (~l'<O) y'Iyu 

Ilf(x~d,u<E 
e 

6)iJUI/lII. 

4.7-reopeM8 (A.:I.,iIe()('r). (1)8.}8.1 "u.18iimlli, {f .. (x)} (I)YHIi

'{IIII:IHP 1i('TMH-Ii('T.lllrtl t: 1'YtI:IHMJl8 r( x) (I'YlllillIulra y .... wn 6yiill

'IH ",\llII.iIC:IIII(:1II1 IJB ~~ ryll:18MJl8 III1Tt'q18JIJI8nYIJ'1II 6Y:lrHII q> (x) 

yLfyll 

lin (x~:$~(x), 'dnE N 

Tl'lIn:lI3Jlllh:1II1 E T)1I.iUIMjlU llt'JIP:IH 6H~aplI:lcHII. ~ X,OJIjlU f( x) 

(1))'lllillHU E TYllJU1MllU HII'rcrpu:IJIIIIIYULfH 6)1.'lIJlH nu 

lim I f (x)d,u= I (Iimf (x»d,u n n 
nEE n 

Tt'm'.'HIi ypUII.i1ll 6Y;laJUI. 

4.8-reopeM8 (1).Jlelnt). (I.>Hpa.1 1,IIJIHiiJlJ1K, (fll(x)} (J')'111"lHJI

JlUp K('1'Mu-tWr.;IIIrt1 "yi1111lurll mDJyrJ,upHH "UIIOll1':UlH1'HJWllII: 

CUH; 

I) (f .. (x)} IWTMU-KeT.1HK K8MBiiMUJlHJ'U1I (y(:MUHJlHrml) 6Y:I-

2) F. 1'ylwHMJlH I'll (x) (I'Y"1i11lUIJloP 111I1'('rJ)8:1.10H)11'1II ()Y:IIIO 

I fn(x)dx~K, 'tinE N = {t, 2, 3, ... } 
-E 



6~;,leHII. )1 X,OJlHlI 

lim fn(x)= I(x) 
n~oo 

M811)KYJI na f( x) ~YJlKIUln I': ,lO III1TC'Q)8 .. 1:I8I1YU't1l (,Y.18,1111 HU lily 
6J1JI8H 611pra 

lirn f f (x)d)i= f lirn f (x)d)i= J f(x)dx n n 
n~oo E E n~oo E 

HaTWK8.. ArHJ. M8mlmH (,Y:JM8rHII {f .. (x)} (!)Y"K1lIIJWHP KC~
MH-Kc"T.ilHnt Y'I)'11 E Tj;II .. 1HMAH 

00 

L J fn(x)d)i 
n=IE 

n 
"HTC)P H"HlJJlHlllyn'tU 6YJlCII, Y X,O .. lJlR 

00 

L fn(x) 
n=l 

"HTOP E T);II:UIMJlH )lCJlJ).Tnt X,II.MMH )l\OHJlII 1II\ltII.ilHlllyn'tu 6Y';III"H IUI - -J Lf (x)d;U= L J f (x)dp 
1:"n=1 n n=ll:. n 

TC~lIrmlK OOmapHJ18JlII. 

4.9-TeOpeM8 (II.(IJHTY). Arop MHtUI)H" 6YJ1MorUII {f .. (x)} 
CI)YIIKLlHHJlHp KM'Mil-IWTJIHrH F, ryWIHMHH f (x) (I)YJIKllHH )lC~HP';," 

H"IIH:IHIII)'B'tH 6YJlH6, E TYIIJI8MJlH fu(x) (I.YHKllIUI.iIHP HHTC'rpa.;l

JUIH)'B'IH 6YJICO 08 HXTU(:J)HH 11 118TYPH.i1 (~()II Y'IYJI 

ffn(x)dJ..l$;K, k=const 
E 

6);.i1(~, Y X.0JlJlU f(x) (I>YlIKLlUH t: 'rYIIJlHMJlU HH'r<'rpu.TfJlluaYJIlflf 6y-
JIMH RH 

6ymlJlU. 

f f(x)dJ..l$;K 
E 
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4.10-TeOpeM8. la. hJ "et'MUlIlI (wpH.ilr8H f(x) (i»11"llHH 1>11-

MHII nyiill~o 11IITt'rpll;I:UlllylJ~H n~~.llllllll Y"'Yll r( x) (l'yH 1-: III IJI '!PI'/I

plImHlrHII 'RH [H, 11 I 1"('(~MHJlH ;l('llp:m X,IlMMU )liCliiJ\a y:t.;ly"(~II:t U~;

:11111111 :t8PYP R8 KIUI)()ll]lllp. 

3. MacaAMap ellHIll 

4.1-M8CBJ1B. [-I.tl "p(:MaIlR IIIITt'rpu:IJlattMuiiJlllnlll ('()Jl:l<l 

CllyllKllll1l1111 1)':JHllr. 

E'IHlD. r( x) <!1)'HKIV1111111 I\yiiltJlunI'la TY:lUMII:I. Al'up 

XE([-!, l],[ __ 1 , _I ]} n=l, 2,3, ... 
n n n+l n+l 

U);;1I'8. f(x)=1I aeu ()JI8MII:t Illl x=O 6y:u:a. r(x)=o Hen IIJUlMII:l. ~' 

"lIj I !l.U f( x) (:())JJlU DU y:I~()Il,;1II (I'YIII,IUUI.:WPJlUII I1UOPUT (iY:WlIlI. 

Ar8Jl 

E·=H· ;N-~~i' ~~ll 
6ym·H. y X,IIJ1Jl3 Ell YjllfORII 

;)IIJlIl 

2 _ 
pEn = n(n+I) 

00 00 1 
L n(jJE )=2 L -=00 

n=1 n n=l n+l 

6YJI1'81111 Y'lyH f{x) (~YHKllHH l-I.ll l-:t'eM8]l8 IIIITerp8JIJ18I1YUlJlt 

:lM8t:. 

4.2-M8C8JI8. Amp P nu QII.I rylUUlM KUJlTt)p TYI1J1UMjlHI'H 

6yJlH6 

XE AII= 2n - 1 
U (akll'~Il) E (; 

k = 1 

6YJlr8UJ\D 
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4.3-MIlaIJUl. (1)8INL'J "H.jJ8HJlHIi, J.lA<- GYJlltfl, A ryn.18MIIHllr 

x.aMMa 'lwiilln8 nellpJIII f( x) >0 6Y;ICIIH. Ar8J) 

ff(x)dx=O 
A 

6yjl(~a, y X,OJlJJ.8 J.LA=() :lK8l1JlHrH Hc6oTJU1HCHH; 

E"IIIIII. B TYn .. 18Mlllt ~lt]\Rr",f8 8I1H~8"MH3 

B={xeA; f(x)~O} 
" 

Y x,n.ilnR ",B=O al(8UJlllnt M8f~JIU lIIUIYlllJlRH Kt'JlHfl 'IH K8]lI I , 

4.3-Te()pt~M8111t :l'bTHfloJml n:WRK, A Tj;IIJIUM/l8 f(x»() ]\efi 
t\,8paIllHl'~'1"'l.M'YI'1"J.1fI1 ':'11", I 

;)IIHII IqwJNIa'''lJIaii;IIIK~''~~ 6yJJeItlt. Y X,Owl)l8 IJ.F~() 6yJU:a 
FeA •. 6.'1)1-;. I(If(:MII"'~"'I"II'" MIlBJttY11..IJ.HP 88 F rynJlHM]\8 f( X) fflYHl~
IlHlI ya:lyt:eIl3 6Y.1H,UU UIY:"'1I TeopeM8eHra t\,upwlr). F TYIIJI8M

InlllI' HXT.tI'I~~ ~ .~l\Ta~(-m. f(x»() 6y .. lraHHHUlI DU f(x) 
(l)yUJ~llHlI F Ty.JJ18MnH Y:J:Iyt:f·1t3 flY;lr8HII]\01l f(x)~C Telll'f~lt:JJIHK 
YJ)lUMH 6Y:IlI)1I1J'lHl C>() enll MIlII)KY]\. 

:hUtH 0 = (?t~);d;'~:'ti(x)d,u ~ C '(,u F) > 0 

A F f' 

Ey t\,8J)UMH-t\,HPUlltJIIIK (:UlIJJlItIlT) 611:11111111' ~'HPH:IIIMH:J 
Ty..pI .... hIM\oi.ntiY11thll~lttaAH~ .;" 

,.l('MaK, ",A=(). 
4 A-M8C8JUl. 

1\)("1 -\\)( '1- "I 
·r 
JxP-lln(l-f'q)dx,p > l,q > 0 
o 

IIIITt'rpUJlltH X,H f:O()JIUII I' . 

Uf)-

E1IHIII. Mal •. ily~,~~! In( I-xq, !~)YlIKI\1I111111 10, I) op~nKJtu ylll-
6y "',', 

- x/cq 
-L-

t=1 k 
)tUP8)K8J11I t\,8ToprR eHHJl8WI. J>y t\,RTOJ) to, 1)1\11. Tt"KH(' 

11 t\,llII:lUlllyn'l IlJI.Hp. ;(eMItK, ~8T()I) III( I-xII) (J')1IK1lHnnl 10, I) x,aM

MU )KOiill/(8 ]\(,lIp...ll1 1It\,1II1;IUIII8/lll. 
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X.a~H~8T8I1 X.lIM. 8mp If(x)·g(x)jJurrerpailJlftHYU'I1I Gym'., y 
X,U..iIJtU sill:lxS sillx I ('v'XE Il) rn rw()C8H 

f(x)sin 2 x=.!.. f(x)-.!..f(x)cos2x 
2 2 

(sin 2 X=~(I-cos2x») 

<1'YHK1tHII X.UM HII ..... fp8J1"'8I1YU .. U 6Y.18J1,H. 

,leM8K, [0, 00)]l8 f(x) Ra f(x)ros2x CI>YHKD.IIIIJl8p HHTerpa.11-

JlUllyn .. H. 

:leKulI 

00 dt 
f-
0/2 +a2 

n 
-a 
2 

6j'Jlf81U1 )"IYJI 

1f(x)dx= I x dx= - =21 2 1 dl= I dt-lOJr=oo 00 oo.rx ~_t2 ~ 00 2 -

o 0 x+l00 =2td 01 +100 0 

6l' (JXHJWII ~8JNlM8-~8pIUHJlUK (3HMHHT) I f(x)·g(x) I <1'YIIKL~HII
IUlllf [n,oo) Jt8 HIIT<~'1Nl.'1J1aHYO"H :'MftC :lKftHJUlfHIIH KyPc~THJt.H. 

J~eMUK. 6y <1'l'llKI,HIIIIHHr JIt~r HllTCrpajlH M8B)Ky}t aMftr. 

4.6-M8C8JUl. f( x) <lJYJffilJ,llJlHIUlr UX11lepwi [a, ~ JJJ.a 

(la,~]c(a,h» PUM8H HHTefpa.'1U M8U2Kl'.ll.. lil' li'YHKIJ,tlIIIIH .. r 

1 ft, hI K<'CM8,!J.8 HllrerpwlII MI:I.8)Ky.tI.MH'! 

Eqmg. K)~OPHJtlU'U 4 .1O-Tf~opeM8fft ftCOC'..I:I.1I f( x) (1')'HK1tHH '1C

I'OpaJIIlllrUII IIa la, h J IIHlIr JJ.Cllp1IH X.UMMft )KoHHJ{8 y:t..'ytCCH3 6y
JlHUIII KCpaK. 

I1XTIIi'puj.j [a, ~]C(8. h) KCCM8]la f(x) ("l'HKII,IIII HIIWfJNl.'IJlU

IIl'U'IU 6j'.'lrHHJlUntJ{HH f( x) 4JYHHIJ.HII (a, b) HUrepRI:I.JI}ta ]lC~IIp.,'1t 
X,ftMM8 2KOH}lft yaJl)'Kc:.t3JmrH Kc~tr6 '1H~.I1H. Y x.0JIJ{8 [a, hJ K(~:
MHHJlllf X.ftMMft )fiOMHJ{8 }J,CIlPJUI )'3JI)'KCH3. lIf!KHH UX'M1rIJlfil 

[a, ~]C(8, h) KP-C:M8J{ft f(x)HHllr .. erapanftlfralt..'Hnt]l8H 18, hI 
Kt'.CM8J{a 'I('rftp8JlaHraHJlHnl KCJm6 "H~. ~~8H x.aM, 81'ap 

I 
(( = 6S'JlC8, l' x.0JIJ{8 f (x) ("YHKI.I,IIII La, b J Kf'.CMHAft 'IC-

x-a 



f"'dpa.ilaH .. arUH, .'1eIiHII HX'nlepnH [a, P]C (a, h ).Ila (I')'IIKIJ.HJI '1erap-

JUUIrHH. 

)J.e .. aK, f(x) <i'YHKlI,HRIIHHf la. b) Kt..'C"lIAft P ..... aJl Htn'erpaJIH 

M88>KY.Il 6YJI .. oCJII.nI "}'MKIIH. 

4.7 -MaCaJla. Arap 

f(x)=nxe-~ 
6ym~ 

I I 
Hm If (x)dx=Ilim f (x)t:a, n=I,2, ... 
"n "n o 0 

'reHrJlHK YinUt':IH 6YmIJ).H"H'! 

»mm. {fu (x) } <i'YUIiU,HRJI3p K(~ .. a-K(~;nlru l ().I J K(~:MaU8 

Ho.rlra 1I1\,H.lJlaIlUIJ).H. JtC"BK. {f .. (x)} "t'!T .. a-"('TJlH" II~ YJl'lOB 

6YHH'f8 HOJlra H~tHJlam8Jl.H. By ;)(:8 .. 1e6c~r 'J'(~OJ)(~Ma(:HIIHllr (4.7-
1'eopc· .. a) 6HpHIIIIIH map1'H 6a"mpH.llHIUHIIH KyPca'rImH. 

3H,II,H 

1 , I I -nt I 1 Jnxe-- ~=-nle dt=-(1-e-n)-+-,n-+ oo 

o 2 0 2 2 
6YJlraHH )''1yu. .. 1e6er reopc .. acHHuHr U"KHH'IH utapTH 6wKatnl.il

"8CJIHntIlH liyPo .. H:t. 

I UYIIJlaH ~IIJIH6 {f .. (x)} cj'YlIKU,HlLlap Kt'TMa-"t'!TJlUrH Y'fYII HU

TCrp8JI.l8Hy&'1H "o2K8pOHTa (T8~~()(' ... 18lIYO'lH ) cj>yrlKI{HII "8R)Kyn 

:JMH(:J1HrHHH Ta(~Nll\,.I1aAMII!J. 

,.le .. 8Ii, 6epHJlrBll tfJyu."IJ,HJI Y'fYH 

1 I 
lirnJ f,,(x)dx~J(limf,,(x)~ 

n 0 0 

".8-1118CUa. Arap 

f n(x) =,.a x(l- x)" 

6yJlC8, Y x.(),jlJUl <XHHHr ~1 I\HAM8TJlapMAB 

I I 

limI f,,(x)dx=I(limf,,(x»)t:a 
o 0 

TeHrJUIK yPulWl 6yJJaJJ.H'! 
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E'IIIID. I1xTHepllii liE N={I, 2, ... } ~''tyll 

/n(O)=/n(lI:O 

liy ;)c~a II~ Ha x=O, x=1 n~"'i·I.I.1uPJla fu(x)~O :u .. wt:lllrllllll 

liypc.:HT8J(H. Arap O<x<1 6yJU:It, y x.0:11l8 O<J -x=8 OH 

naO-O)lJn =naOn _naOn+l 

11xTlli;pllii ae Re (_00, 00) Y'IY" II~OO HH llaall~O "~;JlraIUIJlHII 

II~OO.ItU [0,1] K(,,(~Ma1l8 fll(x)~O, a.eR. 
IJIYlUmr y'tY" a.e R 6Y.'1116 II~OO ,,11 

I 

J (limfn(x»)dx~O 
o 

I-hmllll'tll TOMOHllHII 

1 I !,,(x)dx=n
U I x(l-x)" dx=n

U 
!(l-x)xndx (n+lXn+2) 

o 0 

nU 

Gy OXIIJ»nt TC~lIrJIIIK 0.<2 "YJlrHlIJl8 

I 

lim Jfn(x)dx=O,n~oo 
n 0 

'I'C'Ur~lHKIIH Kl'JlTHPH" 'tH~llpn.ItH. 

JtCM8K, 6cplI.lr8H <I)YHK'."II )"TYH K)1K'JiTHJTr8H TCHrJIIIK 0.<2 
X,IIMMIl ~HiiMaT.rmp Y'IYU 6UmUpHJlllllH. 

4.9-MaC8JlB. lO, I] Hf'(:M81l8 ~yi1I1JlHnt lIIapTIIH ~nH"UT.iUJII

THpyll'tH {fll (x)} HIITcqUUI.iJllUyll'tH (I)YIIKL(UlIJIUP o.·TMII-I'."".-IHrHIIH 

TY31111r: 

I) Il~OO)la 1" .. (x) ~ f( x) Jl.~J1p:Ut X.8MMII m.,iina; 

2) f(x) (1))'I""llIl1l [0, I) !la mm~rp8JI;18I1YIJ'III; 

:i»). JII J....I- O' Im /,,(x)-l(.f~UA* 

" 0 
E1fHIII. {fll(x)} (llym .. I\HlI..l11P KL"TM8-Iie'r .. 'HrHIIH l\YiiHJl:lI'H'I1I 

TY:JaMH:J: 
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f .. ( x)= 

112 , 
I 

OSx<-
n 

1 
0, -~x~1 

n 

lO,I) ~1't~MHJla ne1Jp:lIt, J1~oolllt r .. (X)~ 0 !l~ltll.1Hm ~YPItlIH() 
Tyr)JI()HH DU lily ()nnRII ()lIpra 

1 

J(limf,,(x»)dx=O 
o 

t;y a<'.8 I) Ba 2) mopT 68m~pnJJJIUIJIHH KYJw.8TMn. :lcKHH 
1 

1- ;; 

lim Jlf,.(x~dx= lim n2 J dx=oo#O 
n--+>oo n~ 0 

fly :i) IJUtPT Gamapu.1HIlUUUJ ~YIM·nT8J~H. 

4.IO-MIlC8JI8. Arlfp 

IIJlX I , 

f .. (x)= 

cos2x 

I 
OSx~-

n 

1 
-Sx~1 
n 

());.l(~lf, Y X,(t:IHlf (0, I) K('t~MHJf.lf {f .. (x)} 1"yU~IVUIJIHP I(I'TMH' 

~(~;lItfll"HHr .1HMltT (')YII~llHIICH HIlTerpWlJJHllyR'1H ())~JlaJf.RMIt'! 

E"IHIII. )\np I\811H8" X>() y'fy" _I < x fiy.lllJllfrulI 1I0=1l()(X) 
no 

eOIl TOil HmlJf.H . 6y at~ n~JlII 6ynnul/lu .X'I'HCpHH x>O y'fyll 

f .. (x )=I'OS2X, 111."" JI~OO' IlH HX'l'I1epUH x>O y'fyll f .. ( x )~c~us2x 
MYlloeafiaTlII1 ()IlJJJ~lIp~lI. Arap x=O ()y.'1(~, Y x,o;11l8 IIXTII.'Pllit 

11 (liE N) y'f)'H f,r(x)~. ~MBK, Il~QD.Q8 ',!{e'IIJ"m Je,OMMR 'lioH.Il8 

fll (x) ~(:os2x Ra ()y, JUIMHT(t>YHKUIIK .[0; 1)1(0 .' aH'ff'irpa;IJJ8HYO .. II· 

Illtp, 
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;"lIlAH '1eruplIjlallMOraH fIlYIIKI,HIIUHHr ~1~~r HIfTC'rpaiIHrD HOHP 

Mllf~8jIH;UtPIlH KYpailJ1HK. 

ARB8J1U, '1eraINtJIHHM8r811 l(lyHKllHIIHllllr J1~r HIITf~rpa:1H 

TYlllytl'la(~mlll :)CJ1aitm ..... 

(1)81N13 I\HJl8J1HJlIIK, f(x)~ fj)YlfKIUIII 6YJICIIH Ba (f(x)JII :le8 

IQ'MHJ181'H"18 8HJI~8HCHH. 

r .r L {f(X)' f(x) ~ n 
u(x) = 

n, f(x»n 
tiy {f( X)}II q,YtlKllltll '1erlllNlJl8lir811 Ba YJI'fOWIH. IleMIIK, Y 1111-

'Wrpru1J11H1YU'lH. 

;)H]1I1 f( x) (IlYIIKllUIIJ1811 f: ryn.18M ('YHH'I8 ()"lHHrall HHrefJNtoll

Hit l f( x) J n 'i)YHK1lHII IIHrerplL'uttlHtlr mlMHTH (:1I4»8THJ111 aHHI\

Jl8M.1HK (:IHMHT MRR>KYJ1 6YJlroll ~nJlJ1o), lI'bIlH 

Jf(x)cb: = !~ .f[J(x)Lth 
E E 

4.1I-lIIaana. YUlGy 
1 

JX-aax 
o 

IIIrrerpU.i1 Q-IIHllr I(QIIJluii I\HHM8TJI81)HH8 MWUKY/l'! 

E"lIIIII. IlHa,'UI a('1)=--_a (~!:::~H':~J~~~:;f ~YH 

{f(X)}n = 

n, XE~n-!) 
~ (..,. ... ID. 

:lfW' :I.m 6ytill'Ul tltm'lrpBJI ~IAanl'l. 

{ 

-! } 1 ." I 

Ix-a dx = lint lha-+ Jr-a dx = _1_, n__ I I-a o ._ 
" .. 

~, O<a< I; ....., a= 1 6f1lCa HIt'I'eI'palI MaIDKYl! .. _. 
i\etuIc, 6epHJII1IIt ~ O<a<1 ..... ..,.A. 



4. MyCTaJ(,HA e1Ullll yqya MdCc1AaAAP 

I. jdx UlITf>l1NUIHII x.H(~()6mllll·, 6YliJlll (xJ a«:CI Xllllllr 6yrYII 
o l.r) 

"Hf~MII. . 
2. <iJal)U;. "Jt..laiiilHK, J,.lA< 00 6.9.iltl6, r( x) fl)~'1IKIUUl A 1)lIJ1BM-

:111 HII~rpILIJUlllyH"tH OIl JlC'Rp.i1ll Alllm!' ;IC"IP.iIH X.UMMH aWHIIJlu 

I g( x) I ~II\ 6Y:lf:III1.:\ ry.IJJaMllH r( x )g( x) fl))'1I1~IUIIIIIHIIr Hlm~r
pll.iLIlIUYU'U1 :.>KHII;mru IU£>OT:UUICIUI. 

:i. [0,00) ilH 

f(x)= x
P 

sin x 

I+xq 

1'>-2, P<cl~P-t-1 

CI)YIIKllIllI PIIMIlII lla :Ic-(M-r 6yiill"tH IIIITt'q>u'UHllyBllII 6Y~I8JUIMII'! 
4. 

1 sinx dx 

! l+x2 
IIIITt~rJ NWH It X. It (·o6.'111H r . 

• '). ,\rap 

I 
f (x)=- -2---; 

n I+n x 
6j'.wu. Y XU.l)ll.l 

I I 

lim ffl7(x)dx=f(lim f 17 (x»dx 
"-+-o 0 ,,--

~Hr.1HK yPtlH..1IIMH'! 

n. AniI' 

rll(X)= 

fij'. .... a. )' x.n.ma 

I 
clgx, (~-

-I. 

n 

I 
-~~I 
n 
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5-§. METPHK Cl>A30.I\AP. 
KElMA-KETJ\HKHHIff METPHK Cl>A30AA HK,HHAAllIHIlIH 

1. Acocmi TYJIIYIf1IMdp 

(I>Upa:1 I\lwuiL11I", X IIXTllf;Pllii 6YIII (i~:.iIMarllll TYTljW~1 ()~\:WIII' 

I;y 'T)1ln8MJl.8 M Rmlnrii 0YJ1Mar811 HI,,1i1l 5'3raPYOlfll;1II p( x, ~. )?Cl 
(llYIII-:llllll I\yihIJl~lru IIWJYf;WplIlI (U"('HIIMlI':Ulp"H) I,UI ""1'1':1111 ITIII'-

1:<1. ()YIIJl.nii p(X, y) (1)),11 lil 1.1111 X TYU;UIMJlU M(~rpH"a U;IW M,J("u

~)H) i-ldill.iIU;J.It: 

I) P (x, y)=(lH x-=y 

2) P (x, y)= p (Y, x) 

.1) P (x, y) $ P (x, z) + P (z, y), V x, y, zE X 
I)IIP )t-:Y1Iyl' (X. p) MI'TI)l1t-: (IIlI:'u ;lI'lill.UI:lll. :\1'111' "1l13111',.,1I1 

lllU:tllnJ Mt'TPII"U TYIIIYII4H(:li'''"PII'I'I.iIl:H, Y "lll:mlVlII Mf"I'PII" (IW

;10 adiIIJUl.!J.lI. 

Arup II---+ooilll p (XII' X )---+0 ()y.:WU. {XII}cX IWI'MCI-IWT:IIII\ \: 

IIYI\TUru nl\llll.iUIIIIYfJ"1II H('ihw"lIJl.lf. I)YIIII lI---+oo11ll XII - >X j;I-:II 

lim X = X Jll'6 &'..ilrliJllInMII:1. 
n 

n .... -

H(x", I')={XEX: p(X~" x)<r} 
Tyll.i18M I' pllJluye.i1ll XIJE X MUPIi8:J;1I1 Ulll1l\ IIIUP Hdi IITlI:U1JlIl tul 

B(x.., r)=-{XEX: p(X", X)$.I") 
Tyll.illlM r IllIlllI)"l". 11 I MlIIIIW:m XOE X 1I~'I\'I'll/lU (i~:;lrll" f'lIlII'; mup 

il('HII.iWJlII. Amp " Tyn:wMIIII (AcX) (iIlPIlP (04111\ j'I-:II i;IIII1';) 

IIItlp ()J1:IUII YPtl(i n:mlll M)'M"11Il ());jH:lI, y >';U.iIJltl . \ TYIIJIlIM "U'I'U

pll.illll In 11 I Jldill:W:llI. Al'up Ill, II-)oo:lll p(x .. , XIII) -~O (is:: ... n, y 
X,U.l!lU (XII} eX K~M8- .. a~r:Hlt-: (I}Y":ltlM~IITa", Jl~jh1JUJJllf. 

Arllp II---+co/lll XII~XO IlUlI r(x)---+r(xo) t-:I'Jnt6 'lIl1\C'~I, Y x.n':l!lll 

XliiI Y ra r 01-:.':18 11TH pH III XI) IIYh,"Ta](8 (XoE X) ya.1Iy"elt:1 JW

iiII.iUl/Ut, 6ytlJ~u XOE X, 'v'{XII}cX, !"(X)E V, r(XO)E Y IIn X. Y M ('1'-
• 1111" (1"I:lOJJUp. Arap XIIH Ynl m-:e.1UllTlq)YU'II1 f, 1I1.IIU r: X-) Y 
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X MP'I'PIII\ (I UJ:SOIII 11 11' ,up ·flHI' IIYh7I'lWUJlU y:uYl-\nta fI~\iJ'~n, y 
XO';I;~H ,. HHI';IlIIlTllfllllll X M('1'plm (IUCIUJ~lI y:t';lyliC~lIa llf'iiIlJllIJllI. 

ArHp X MP'I'IUlI-\ (llaaOJtII 11XTHi~rllii (I'YIIJ~IIMI'IITH:1 1"("I'MlI

I~I'T:IIII~ """II.iIHlllyll'lII 6Y.wu, y X,O:lllu 6YIIJ~aii X M('TP"I-\ (IW:IU]tf.l 

ryJla ildtH;IUHH. 

2. 3apypBii TeOpeMaJ)dP 

5.I-TeOpeMa. Amp {x .. }eX 1-\,"rMIHi"T;IHI, xE X a.iU'MPIITrH 

111,11 1I:la IIIn .. , Y X,O.lJl8 6YIIJUIH x jlJlMIIT a.iIl'M('IIT (I'H~HT flll'l'rH

:Vlp. 

5.2-TOOpeMa. Amp {x .. }eX 1"''1'Ma-K'~T.IIII\ XE X a';II'M"IITnt 

111,11 11: III III('U • y ,(Milll fly I""I·MU-n(" .. ,;mn 'WI'upu:lUllroll. 

5.3-TOOpeMIi. \rHp {x .. }eX 1,('1'Ma-n''''':UlK H I,ll 11. UI11 WlI, y 
X.I Mi~H (iYIIJlH ~i n. " .. M8 - n(~";II"" 'I)ylll~a Mt-'IITH:I I"I~I'MH - n(~".illl K; lCl 11 H(,U

pnT .\nlp {x .. }eX 1 ..... "MH-I,I.,·.;lIIn (l'yIlJlllMI'IITH.i1 6S~:IMHC~U, Y XU';I

:lH (,Ylljl&li-i I"""M<I-K,"",;um H"IHI.ilntllyn'fH (,y~tMIlj.jJlIl. 

3. Mac~p e1lHlII 

5.1-MBC8JIa. X=( _00,00) TYWlllMlllI Ml.'TPIlKH 

P(x, y) = 1 (.x_cY 1 

;tdi UIIIII'.:U1l1rUII. M."qllllw UK.~110MU:IUI)lHtllr (,8,...:IIPII;1I1I1II1II1I '1'1'1\-

1111 t 1'"111'. 

E'IHIIl. Amp p(x, y)=(I (,y.;U'u. y X,O:I,IJ,11 1 ,.x_(~y 1 :.=0, H'bllll x==~ 
IIll Hn(·tm'HI, III'IIP x=y (,y.iJ(~H, y x,():I;~a ,.x=t.y IUt p(x. y):.::O. 

p (x, y) =...:p (y, x) ya-y:uIJla" ,)11111111111. 11 HX,OHT 

P (x, y) = 1 t-'x_t-'Y 1-= 1 t-'X_t-'l.H>l_t-'y 1 ~ 1 ~_t~ll + 1 t-'l_~y 1 = 

= p ( x, z) +p ( z, y). 

;tPI\1HI\, X TYlIJlUMJla M~'PIlK 1lI8111'JUIIlH (NI~lIpH.1JllI, "'LIIII 

x==( -00, 00) MC'rplll~ ("a30. 
5.2-MacaJIa. lIJapaa ,,1I:IUHjllll>, Cl[u, hJ Tyll.iWM [a, hJ 1-;1'('

MUJlunt Y:fJty,,('ua 118 Gl1l)IIII'f1l TlIJn'U(,JlIt X,(H~11:U"~1I X,UM y:L'lyK(~II:1 
GY.i1raH (1))'Hl-;lllUl.181' ryn.18MllnaH n60paT Gy.lr.J1H. liy rynJ18Mna 

M'''''p"KHIIII 
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p ( x , y) = max i x (t) - y (t ) I + max i x I (1) - Y I (t ) i 
It""- 1""- h lE I a hI 

;lc-68I1m,,:auiLulI ... 

\tC'TIIIIJ..:a 8J..:(~I1()Ma.llll~JllllfllI· (,amaplf:lIlIlHtllIl 'rC'KllllfIUtll!'. 

E-uuo. Aral~ p(x. y)=--o OY,l(:.H, y ~o.lJlU lJIux/X(I)-y(l) /=0 
IUI IJIUJ( I X' (I )-y' (I) 1 ::::(1. Y X,O.l}(ll X (I )=y( l), In.lnl x=y .. \t:C~UII
<tU, urap x=y oY.iWCJ, Y ~u~llla x(l)-=y(l) H~I x'(l)y'(I). IIIYII"II!' 

ylfyll p( x,y)--:fl. 11"t:11II<t1l UI\('Uu~a ~;:l-y:ut}lilll PUUIIUtll. ~'ljUlIljll 

/II,t:ltnMmm "'t·"IlII1I)uMII:t. i\(H'O:IIUT K.lfifMIIT.iIUI' XCH'l:H('Ul'i1 HC~CHH"UII. 

/X(I)-y(1) 1+lx'(I)-y'(1) 1~lx(I)-z(1) 1 f Iz(l)-y(1) 1 t 

f-lx'(t)-z'(L) 1+lz'(I)-y'(l) I~ max Ix(I)-z(t) 1+ 
I 

+ max Iz ( L) -y ( I) I + max 1 X' ( I) -z' ( I ) 1 + max 1 z' ( I) -y' (l) 1 
I I 

Y' (I) 
~. x,u .. 1Jla 

p(x. y)< p(x, z)+p(z, YI 

;J.CMUJ..:, ~u~rpllJ..:u UJ..:(:lIo~m.ilUpll 6U3illPII_1U1l1I. UJYlIl.luij tJ,.Ulf'i 

C118. hi MM'pm .. cpua ... 
5.3-M8C8JUl. HII Em .. .iIllJ\ (fNl:IIH~II!lll Ut:IWTU 

X=(Xl, Xl- ... , Xn) Ba Y=(Yl, Y2, .. ·, Yn) 

;).ileM(~IIT (IWh-rul') )"IY" MM'J)Ht:" 

P(x. y)= (t(XI _ y, y)t 
k~1 

Jl..o mlltli,jIWII"UII. Mf"TP1I1\8 1Il1llrr:1aplIIlIlIlI' 6amal~H ... 1H"UIIIII 'rel"

WHPUIII". 

E'IHIJI, I) Arap p(x, X)=O 6y;wu, y ~().i'Jla (Xk-Yk)2~. R'L1II1 

Xk=)'k. k=l. 2 •...• 11. J.(~MUI~. x=y. 
Arap x=y 6YJl(,.8 •• y x.0JlJla xk=Yk (k=l. 2 •...• 11). ;(cMa ... 

p(x, y)::::('. 
2) p( x, x)= p(X, x) TI~lrJlIlt: fiH)JUIINIJlIIUIJI Y.I-S~IIIJllIlJ (NlDIIIHII. 

3) Y,,6YI)&f8K Tt~Hn:Jt:l,;lIJnI. H"LIUI p(x. X)~ p(x, 70)+ p(z. y) 

:",11, Z=:(ZI. Z2. 11 .) It.e6 K.8,NI ... l"HII;t8 
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It,x,y, r st,x;t,y; 
I\OIllIt-I>Yllmwlw,mii 'rt~II""Ua.:lI1r1tJlall KC~~"'" ·"' .... UiUI. IIIYIIIlUii 

"ItJ"'" "C~Ii:'" II-Y.i'·lml,illl I':,m:ma CI)aaclelt MC"rpll'~ (1)~JClJlllp. 
5.4-M8CIIJI8. llC'lie~la YJI'fUIJJ'" F.lJ'~.llt;l (11il:'O(~U 12 (,fwuII. fiYII-

illl ;'.iIl~MC'IIT.i,ap x= Ix /, x2, xn , ... ) "Y;"'?' yllltllr KCH)pJllllla'nl-

JUt pH 

LX; <00 
*=1 

IIUlp ... II 11 .... allUaT.1UIlTIIIH~'III. 

MC'TIHtliHIIH 
1 

p(X,y) = (t, (X, - y,)' )' 

:W" allli'vlil(, 12 Intl,r MI"I'PHIi clul:m :IIWlljlltrH TI'lilllHpll.i1e1ll1. 

E'IHIII. MI"I'()I11\ CllU:J4) IIIl1lYrJUlp'lIIl1 XYJUlH mmll,'rII M'1C"O:I!lurlt

;W" Tl'lillllfPHM'l:J. ,~lc-MUK. • ... liC:II:1 YJ''fmlJlI1 t:nK:1II1l (l)ll:UWII 12 MI~r
plll~ Ilm.'loJUIII II(H)PUT. 

5.5-M8C8J18. "aMM8 ·I('rapa.lallrall X.a"HI,uii 

'~I"f,IlJlillll11 'l"OPUT (,):';lnlll (l>a:Jo 11\ (,)::Wlfll. 

x={arJ=(aJ, 02, an, ... ) Ba y={bnJ=(b J, b2, 
MCIfT ),'IY" M("fIUII~a 

p(X,y) = suplak -htl 
k 

eUII:1I1 KC"fNUt

I)YIIIlU 'lIi,mTH 

bn, .. .) :i.:W-

;tc{i lI'"II",,'lIl1rllll 6Ym'II11. I)y nt (1l8:JO MC'TrHII, CI)1l30 :llillll;IIIrllllll 

TC'lilllllltHHr. 

EqHlll. !'t'it"rpmwlUl11r (,IfPUII'''' Bil H',lil1l1'lII IIUlpT:U1pl1 (,aiIW-

1'11';11""11 palJllHtII. "Ylllill (,y epilH x.aMMH 11 Y"Y" I'anl <;'A, I bnl <B. 
Y",,, ''fU ,"aIYI'II" ',yiillJlllrll'fa Teli""lpUMII:J. z={c nJ= (c J,C2, .. . , en, .. ·), 

I enl $C 6Y;"'UIII1 y'fyll 

P(x.)')=su~at -hkl$su~ak -ckl+su~Ck -btl=p(x,z)+P(z,y) 
k k k 

5.6-M8C8J18. : ).iIl~MCII"':UlI»-' x={ anJ IIXTlli'plln 'f('liell3 NI"rMU

liCT:UfKJllllI 1160JlllT (,~~;1I'1I11 (lJu:tn S (,Y:U:III1. 111i'':''TU x={anJ= (a /, 
02, an' ... ) Ba y={bn}=(b/, b2, bn, .. .) :>.ileMeIlT Y'iyu 

S4 



( ) ~ low-h.1 
P x, Y = ~ [I+lu.-h.1I 

n=l 

6~'.Wllll. S-(IUI;UmIlUr 1'o1f"'1)1", (tUl3UHHU H(Htp.tIT.illll'lI Tf't\IllIlPIl~WIIII. 

EIUIlD. Mf~'pltl\mlllllr ('lIpltll'm n8 111\1\1111'111 IIIUJrf;Ul,JlIIIII 

'f("t\lIIlfPIllIl I\IJiillH a~f3('. Y'IIIH'III nmrrrHllllr OOiliOpH.11IIIHfHH t\~;P
• '~ITIIIII y'l yu 

la + hi lal Ihl ------ < --+-
1 + la + hi - I + lal I + Ihl (* ) 

'rc'lIn~II:L;IIIt\IUI ~Y"TII(HI'trH U:UIMH:I. liy (.) 'rc'llI'('II:LTIHt\ [11 mlllr 

:l(; (H~IIJIH IIC'(Hrf.I8I1r811. 

ArHp 611a Z={cn) IIXTIIC~pltii ",1'1'1'o1H-t\C'1';IIf1-WIt U,:I(~Ht\, y ~U.iIJUI 

(.) "f('Hrell:l..lllt\1l8H p(x, y)Sp(x, :l)+p(z, y) t\('_lllt) 'I1It\U11.1l, II ... HII 

S lltaao 1'o1('1',tIIt\ (It8ao11.8H 1160paT 

5.7-M8C8JIB. la, bl t\P.'MH!lH .tII1l11V1U1II'UII nu y:LlyI\C~II:t t)Y.i11'l1ll 

x(t) (It\,IIKII,IUI.ilUpllIlIIr CltU:ICH.:HIII' qa, bl :11-6 6C'.i1l'H1UlH:Illt\. ()y 

qa, bj (1'.tI:lCt)IH ""t\IITH x(t) nu y(f) Iltyllt:IIIIH.imp y'iyll ' 

p(x. y) = maxlx(t) - y(t)1 
a~ISh 

:ldi lllllll,"lnll(~III1. CIa, b) Mc~rplft\ cj)uau :tt\.tlII:lltl'll T(~t\lIl11pll.""IIII. 

E'IIIIII. MC'1'pllt:ullllllr (,1I1'1t11'i11 nu If"t:lfll'tll 1IU1IYI':WP" t)mt:a

PII:llf11111 PUIIIIUlIl]lI1p. Y't It 11 'ill IIIH,n'lUlIl1' 6aaw pll.i 1111 11 11 

"yii IIH81'1tJl811 t:c'JUl6 't1l"8Jl1I (8118.111:1 t\)lH'II:18111 BC'iic'PllfTIIlIC'C' 

TC'O,H'1'o1HC'lIrH HeC"~811) 

/x(t)-y(t)/ 5/x(t)-z(t)/ + /z(t)-y(t)/5 
5 max /x(t)-z(t)/ +max /z(t)-y(t)/ 

liy TC~Ilf'(~lIa':IfI" IIX1'lIc~pllii tEla,bl "),.,"1'8 118 IIXT"(~Pllli x(t), 
y(t), z(t) y:t.;l)'Ji(~"a CI')'Iflt\U,IlH.iIHP )"1)'11 6UiliUltU;WHH. 

JJ.(~M8J'. Cl a, b I (INt!UI MC'!TlHU" 4*-'I(I/'U" 116u,taT. 

5.8-IIIlCIIJIA, I a, b I "('(:Ml.Ill11 UIIH~fmfl'8f1 y:I.iI)'t:CII:t cl'y""IIIUI

nul' «1t830(:1I )~~11 I\U'!T,'Ht\8 
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p(x, y) ~ {jlx(t) - y(t) f dl} 

;ll'(i UllltI';";IlHlrUII. MI"I'PHlW I1UJJYI'jUlIU1lUt TI'KIIIHI1Hllf. 

E'IIIIII. MI"rpIIKHllltllI' Y'IHII .. 11 IIWIYI'IIII" 1'1~KIIIHlmlll (iU:WII 1,11-

(I.OIIJ1HII8MII3. 11YlllflJr ytIyll fl)'llllKORCKJdiHlfllr ymfly 

jx(l)y(t)dl ,;; nIX(t)]' dl} l {flY(I)]' dl}: 

TC'H I'l:l 13..1 It rltJl8H 

{jIX(1) + y(l)j' dl r ,;; {jIX(I)J' <it r + {jIY(I)Y dl r 
Tf·III'C·II:l.:IIU ..... 1I X.0C·IIJ1 I-\1I:18MII:t. 

:)HJlII (iYHJlUH 

p(X, y}Sp(X, Z}+p(Z, y) 

1'C'lIrc~II:LlIIIKtIIl X.O(~U;I 1-\11.111111 "Uiillll :»M8(:. 

I\Clpa.1aevrraH cflfl30 MC'l'pIlK <jmlOJlflH HOOp81'JlJtp. 

pHK (I~H:tOIIlI C,,ra. b) Jlt{; &~lru.18liMH:t. 

5.9-M8C8J18. Mc~rpl1Ka 
I 

III ylIJlBii 1\1I.i1H(i 

I>H3 flYHJlnH MM'-

p(X,y):(t,IX. - y.IP r p" 1 

JlI~ ClIIIII,:UHlrml. a:IeMCIIT.imp" X=(XI, Xo "" xn, .. .) K('TMU-KI7-

JIHl\jlHlI TY3H;lf811 Jp IlllI:tOIlHllf Mc"rpHK (ImaOnulI H(,.tPUT aKall:IHrH 

11 e6(YI'oIlllII 1:11 11 , 6y I~PJlB x={X,J=(XI, X2,· .. , x n,· .. ) Y'I)'II 

DO 

Llxk I" < 00 

k:1 

IIIHIYI' 6ama'plI:IHHII Jl(~ 1\81'8.11:1111. 
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E'IHIII. MI~"pI1l\ ('UlalUmHr OUIUUI"IH IUI HI-:t-atll"lU llIuln.llIpH 

()8~"PHJ1HIIIII PS811UUI. Y"IHII"IH 1II11IYf ()8)fUlplI.1HIIUI 

(t,~. +b.IP r s(t,la. IP r +(t.~.I' r (a) 

n~IIf(~IIXmKnml Kt'~'lH6 "IH~OJUI. By (") TI~IIJ'(~I1:l;IItKIIII y:J IUU(l'lIHU 

I,YHHnllrH l'eJlbJ,t'plIHllr 

(~la,b.I' r s(~~.I' nt.1b•I' r (6) 

TellJ'(~I1:l.'1I1KJ'UII Kt'.:mo "IHI\8J(U. IOl\opllnSn1 (8) IW (n) 'reI1J'(~H:J
JUtKJI8P (4)H1l11r :;2 6cTnurn (I:i), (14) 1'(~tII,,(~lt:\.'IIIK:18PlllUl :m

MHTr8 y-r11U1 611J1011 X.()(~HJI ~HJHIIIUHII. 

5.10-MllC8JIa. Arop i=n H.a e,"::.:1 RO i1;lI, 6YJlruHj(u e,"=o 

6SI.1flUl XlI={ e," }, 11= l, 2, :i, ... KI'TM8-Kt'TJmK J'l. ~)lla():l8 111\111 W8-

11 UlJllt M 11 '! 
EWUIIII. J'l. (ll030 ryJl8. Ill~HHr YQ)'H (XII) Kt'TM8-K('Tmn;HIIHr 

1Il\IIH.18I11UUIIIHH TCKIJ1ItPHlII Y"YH yHlIHr (jlytfn8MCHTUJ1.lItMfHIf 

K51)(~UTI1II1 KH(luu\. {Xn} K(:'MO-KI'T.1HKlUlllr UIIII ..... 18\11I11U1JlSII 111;111 

6)1;I\'UII].1.0 e," = I, e,m =() 1'('lIrmtK.'18p e,m = I, e," =() 6y.lrnllJlO (,0,..8-

pU;UIJll1. Y X.UJI/,U 
J 

P('n ••• ,)=( t,1(," -(;1' )' 
TellrJlmmllllr yllr TOMOIUI].1.8111 HHfUlIllHa8 (I)UKIlT 2 TU ~SWHjlyU"lH 

II()';IHOII (i»apK,Jnl, lily 611J1llll 6Hpro HKKWIOt~1t X.OM I ro Tt'II", H'bllH 
_ 2 

L let - e," I = I + I = 2 
, ... 

neMUK. 

P (XII' xru)=..f2. n, m=I,2 
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Бу аСI1 {хн} keTMH-I~(УI'.iIИI.;нИIfГ фу"дамеll'ГН.i1 аМI1СJlИГИlIИ r~S;pel1-
Т~ЩI1. у Х,ШIДН 5 .• '3-т('оремагн аСО('ШI {хн} 1'(~'М<I-Ю~Т.;IIII' 1ЩIIII

JIШIIМ"ЙЮ1. 

5.11-маС8Ла. Лгар 

{ ):,I1} X I1 = '=' (11=1,2, :-l, ... ) 

БУJlса бу 1~е'ГМН-I~(~ГJIIII{ ~, (l:O:;p:O:;2) фа:юда Яh;/IIIJlaJIIУВ'Ш була
ДИМИ'! 

Бунда i=H, 11+ 1, ... 211- J БУЛГШlllда 

;:" =_1 
,::>, 1 

пР 

нн i< 11 , i 2 211 бу.lгшща ~n = О 
Ечиm. 1р фl1:Ю тула БУJII'ШШ учу" {хн} l,e'I'MI1-I{(VI'JIII/ШИШ' 

ФУlllщмеll1'НЛ акшlЛИГИНИ Тf'ЮJlИРШЛ ЮlфОIl, фнрна h;1I:шl1лИl{. 

2111< 11+ I БS;JI(~ИН У X,O:lДlI 
I 

р(х".х.,) = (~I;," -;,"'( + ~~k" -;:"IP 

+ ,~;:' - ;;"I P 

+ ,~,1;,,, -;;,I P У 
• 

:)IIДИ 11, 111 еОIl:ШРIIIНII' ТНII:I8I11I1ШIПI аСОСШI ва {хн} "('ТМI1-

I{(~ТJШIШШIГ ШНЩJШIНllllига <lСО(;ШI i:O:;III-I, 2111 :о:; 1 :о:; 11 - 1 IШ i ): 

211 БУ:II'aJlДа 1;," - ;,ml = о 
III :о:; i :о:; 2111 -1 БУЛГll.lfДl1 

1;; - ;;mI P = ~ 
т 

Il :о:; i :о:; 2ш -1 БУ!lГ<lпда 

1;;' - ;,mI P = ~ 
n 

mШНJIИI'И I,елиб ЧИI'<ЩИ. 

ВулаРНII :п.тиборга О.iIСШ, ихтиi;рии н, ПI 

2ш< 11+ 1 Y'IYIf 
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6);';1111\И. J~y ;)ен {х •• } l,e'l'MH-Ю~'I'.;нIlШI1I1Г фУIIДlIмеН'I'н.~1 амаС,НII'llIIИ 

I":S'РСIIТ~ЩII. У )(,ОЛД<! 5. :~-'I'I~ОIН'МИПI IН~О('Ш 1, {xlI} 1..:I~ГМII-I';IVI'JIИt..: 

lp I\H~IНlK Ф .. ;юда lЩИIJ.lШIIМ"ЙДII. 

5.12-масала. Агар ()::; 15~ 6У;JПШДИ Х •• ( 1)= -111 +1 в .. 
n 

1 
- < t :5 1 БS:JJГШIJ~<I ХН (1 )=0 БS;ш~а, у )(,О:ЩII {ХН (I)} ю~гма-
n 
Ю~ГЛIII": (;2 [О, I J фНЗЩl,lI JЩИIIJШLIIУВЧII БУ,ШДИМII'! 

Ечиш. Ф<lР<l;~ 1\llJlaiiJlIII":, X(I)= О 6S'JJelШ. У )(,о:ща x(I)E 
С2 [О,I] БS'':ШШI1 раШШlll. ~)НДИ 

1 1 

Р(Хn'Х) = (!laJt)- X(f)!2 dt)2 = (!lxn(t)1 2
dt)2 = 

1 1 

= (Х' [xn(t)f dt + $ [Xn(t)]2 dt)2 = 
~ fl 

1 

{![x,,(I))'d1i =( l' (-nl + l)'d} = l, ->0, n~oo 

б5rЛГШIII УЧУII II~OO l~a с2 [О, 1] м(~рИl": ф1l3(ЩIl XII (1 ) ~ о ке
Jlиб IJlщаДII. :~СМIШ, беРШIГ<lН {x.I(L)} l..:etma-"f~JllIIi C2[O,I] 
MeTplII": фазодн JЩИlJ.1ШIIУВЧIIДI1Р. 

5.13-масала. С [0,1 j фн:юда х •• (1 )=1211_1311 к(~'ма-К(~'JIИК 
ЛI\ПШJaШynчи БУ.'нIДИМИ? 

Ечиш. Ихти":р"if 11=1, 2, 3, .... БУJll'ШlД1I хп(О)=хн ( I )=0, 

II~оода ИХ'l'иi5риii (Е (0,1) УЧУII XII(t)~ О. Бу:)еа [О,! j ю~с
МIЩII {ХН (I)} ю~тмн-к('тлию 1111-11' llOЛ Э.'1емеНТГIl lЩИНЛШПИIlIИJJИ 

I..:S'рС<lтаДII .• ;-)I~IШII бу ЛI\ИII,lШIJIIIII [О,I]д .. теюн~ lЩIIII:IШШIIII 

;)мае. х,:ЩIЩIIТШI х,ам, агнр 1I~CX)дa тах I хп(l) I ~ () булса, 
0$1$1 

у )(,олда С[О,I] фазода l1~ooдa хп(t)~ О БSi.lаДII. Ix .. (t) I 
фУIIJ":I~ШI 11 СOlIIIИIIГ хар бир таЙИ11 I\ИЙМlIтида бирор 

tllE (), 1) IfУl\таДIl уаИIIИII)' ан)' t..:ш"га I,ийматига ЭРИIllIЩИ. 
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.Х 1 (t) :::: 2nt 211-1 - 3n! 3n-I :::: О 
fI , 

IIIушшг Y'IY/I 

max1Xn(t)I=Xn(t)=(%J -(%J 4 

27 

БS;JlГШIИДШI {xll(t)} 1'(."ТМ(1-I{СТJШЫ П~ООД(1 НОДГН Я1..,Иll:шшмаiiДll, 
,1,('мш" беРНЛГНlI {хв(1)} I{(~'ма-Ю~'JIIШ C[O,II фа:ЗО)111 

Ш;'IIII;ШlIIмаiil\ll. 

5.14-масала. 1р ( I~p<oo) фа:юда 

X k = {~}= (k=I,2 ... } 
2 ;=0 

ю'тма-I{(~'ТJIIII{ JЩIIII:I8IШЩИМII'? 

Ечиш. х,амма i= J, 2, ;~, ... COllJJap У'lУII J{~ООJ(З 

1 ----,;0, 
2'k 

i=() булганда I1Х'I'иi'рий к учун 

2 ik 

ЭНдll {Xk} I,етма-JН~'JIIIЮIИ 

:mемеll'ГI'З ЯI"lIн:rЗШЗДII Jt<~б фараз f\lIJlIIПI мумюш. 
х,<ЩlщаТШI х,ам 

( ~ 1 р ) ~ (1 );) 
Р о (Х k , х) = 7-:0 (2'k) = 2kP ":i ~O, 

Нем,ш, беРlIJlган {Xk} ю~тма-Ю~Т:IIШ 11' меТрlШ фа:ЮЩI lЩIIН-
JlШIlУВ'1I 1. 

5.15-масала. Агар 

(': CIJ(),I]~R 

f(x)= х( 1) 
булеа, у х,ОJlДЗ (' зкеЛЗII'l'НРИШ У:iJIукеИ:J б5rлаДIIМII? 
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EWUIDI. (xn( I)} (1')'lIInlHII:IOP KM'M~I-KI~rJIH""ml1 "j;pH6 j;'rnii-

I 1 
JIIIK .. \rllp O~I~I-- 6YJlca, xn(l)=O ua 1--< I ~ 1 6j\';I(~1l. \' 

n n 

XH.:IJlO XII ( I) =11 1 +~: (I-I +..!. ), 0< E< I UY.1CIIII J(I-6 o';loii;lIl1\. 
n 

Cd n, I J (1)1l30Jlll 6y KI'1'M8-1"f"T:IItK HO.:I :'.:II'MI'II1Tn IIK,ItIl:UI

ItUlJllL X.'U~ltK,aTlllI X.UM, 

P(x",o) = !IXII(t)-~dt= !Ixn(t~dt= L1n
l
+

F(t-I+!l, lt= 
/I nfl 

_ I 1 
=111

-1' rntdt= -- ~o, 
.1 2n1- F 

n~oo 

:lt~KUlI, f(x)=xlI( I )=II£~OO, II~OO. 
Jlt'MllK. f llKeJIUIITItPlt1ll y:L,;lyl·a~lI:t :)MOl'. 

5.16-MacaJI&. XII={~lIi} (11=1. 2. :L .. ) K(1'M8-KI"I'JlIIK Y'IYH m 

(IUl30).l1l 1IK,lIu:lUwnu 11 ~)U30.n.H JlI\,HII:WWMuii.:J,ltnlll {XII} .JWI'MH-

... I'T';IIIKIIII KYI)(~UTIIIlr. 

E .. HID. I\yHHJl8ru xn={~I~} (n=I, 2, ... ) KI1'MU-Kt"T.lItKIIH t)JJH6 

l,opoii:1II K. 

Arup i:C:; 11 RlI i~211+ I 6Y:lrllll;lH 

~ni=f) 

R8 11+ I :C:;i~211 6Y.lr811J18 

6j\il(~HII. 

~ni =! 
j 

fiy Kt1'MO-I"I1':nll~ III tl)8:IOJl8 111);1 :';WMI:IITru III,HII.1HIII8JlIi, 

LJY1I1W II~OOJ18 p(x",O) = supl~"1 = _1-1 ~ o· 
n+ 

I,y KI1'M8-Kt'TJlltK lt (1)8;)()]l8 (j>YHJl8MeHTUJl :lMlI('. X.8~ItK,OT8H 

x,nM, 2m<u ]lt~ 1\,8va6 p(x .. , X III )IIH mWTJlHII LJI'r8JUIJIHHMH3 

- lml 1111 m n 
~x .. , x",) = 11~1-"". = L . + L .> + =1 

,_I '-' , i_I' 2m 2n 

5. I 7-M8C8JUl. ClO, IJ (l)u:toAH x(l)= sill7t1 nil y(I)=ll".1 ;':IC-
2 

MC'HT:IHP OPHCHJ1,ltJ," MHCIMfUIIIII TOIIHHI' . . 
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2. N IUITYl.lI.i' ('UII:IlI,. 'i);njIllMHJlll Mf"'I'PHIW 

p(n, IJI)= 

0, lI=m 
{ 

1+ _I -, nitlll, 

n+m 

llro RHUK/UtHrIIH. M(~I,"KlI 1II111YJ'jlllPHIIJf 1'('Klllllpllflr. 

;·t C(II) :mt'Mt'IITjIHIUI [a .b] ('('I'M(~IIl'AH HIIIII~Utl"'ml IlII 11-

Tllpnl6.uf y3.iJyK(~lI:J "o(~H;JlIrll ;'HI 6);';11'1111 x(t) (I'YIIKUI1lIJWP CI)lI:JO('H

,rum UOOpU'f 6YJJcuu. Gy ~'1l30An x(r) un y(t) ~)Ylll\Ulf1I;WP .\''f)'J/ M(Vf

pltKH11II 
n 

p(x,y) = Ima~x(A·)(t)-l.t)(t~ 
k:O ' 

:le6 lIIU'I\oll1U, <:(11) (1)1I30Illfflf M("TPJft\ (Im3u aKlIlI~IHflHlfI ~w("rl'
JJanr. 

4. CL[a. b] 4>8.10 ;.J1eMcnl'.1ap" [a. b] cerMCIITJ18 811J1I\o1811ran RlI 

Y;),]1YRCII3 flYJlr8f1 x(t) (i)YIIKllflRjI8P (1)830('1I.18H IlOOP8l' 6Y_l(~lIn. 

Mt'1'PHKlIHH 
h 

p(x, y) = Jlx(t) - y(t~dt 
u 

Af~ 1\86)")1 KJIJllUlrUH 6YJ1(:8, Cda. b] (Iluao w~rr"'J-: ~)aau 6YJIlllllI
MH'! 

5. lI-y_TJ'IORJIH RII ERKJlH),l 4m-'JOCH)1.H Me'I'pHKlIlIH 

p(x,y)=maxIYt -x,I 
IskSn 

Hc6 U.iIHIU:lI, p(x. y) M(."1"PHK8 IIIR(YI'.iJapHIIH "aIl08TJIlIHTHpaJlIIMH'! 

n. :)JIf~Mp.HTJJapH ~I~" (~()IIJJHp Kf"1'MlI-K(~.illII'HJl811 11 (".1 NIT 

6ym'81f X=(XI. x} ..... x,J Ra KOOpnltll8T8JJaplI 

flxtl' <oa, (p~l) .-1 
t ~ 1U8JYfHH ~08TJI8HTlrpr8H R: ti>aaoJl,a MC'I'pHKlUlH 
~: 

.~ p(x, y) = (~]XI -Yl)! 
1 I-I 
~-~ 

;~: 
~i 
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W.(, I),IIIIIC~II, 6YllaH1i R~) (1)8:1(1 MC'.TI'II" CI)H:JU)lUII U6Ul'HT :>1'IIII.;mnt 

lIe6.rrjI8I1c~lIl1. 

7. X MP'I'PHli (luI3()J\u II~OOllU 'v'kE N={ 1. 2 •... } 6Y~lrulIHu 

X! ~xk nu k~oo !lU xk~oo 6YJUl,/lHr811 {x!}OO (k=:1.2.;~ .... ) 
n=) 

liC'.TM8-I'c'1':lIlli 6.~pn;lrulI. EYIIJ\uj.j KC~1'M8-li''.T.imK Y'IYH i-?oollll xE X 
;JjJeMCIITrll ftK,HIIJlawYU'l1l Bll 

{x:; }c{x!} 
6S;.iUlJlllrUII 

{x:; } 
l\IICM"" KM'M8-K('.T.llt .. M8R*YJ\M"'! 

H. 11\ 'Iman)lH 1IK,11II.18I11yu'm OH I" (I $p<oo) (1)u3()aU III"'HII.UI

llIyn'lJI ""'.TMIt-"C~r:nllml1 TY31J11r. 

9. 12 CI)3:U)il3 na I, qlU3()JlH 1Il\~lJIjI8mMniiJ\lIr811 "P.'rM8-lit':'f.iIlIl~-

1111 "Y:lIIl1r. 
,10. L"lO.lj (~n30.u1l ftK,HWUlWYU'IH U8 qO.I] <pU30.u8 HI"'HII

:UlIIIMIIHllHrllH Kf"rMll-liffl'.lHKII11 'ry3Hllf. 

1 \. YIII6y 

f: C~H, f(~I' ~2,· .. )=lilll~1I 

8li(~.iUIIITHI)ltIIl ya..iIYKC~H:t 6Y.i181lHMII '! 
12. YIII6y 

f: 1II~/2. f(~, ;2' ~" ... )=(~, ~ , ~ , ... ) 
aKC:.illttlTItPI1I11 y:LI~"'C~1t3 6S;:UlllUMII? 

I:i. Arap (X, p) M('.TPIIK (1)l1:tOJ\8 1I~00 J\U XII~X nu II~OO Jlll 

AII~A ({A .. }cH=( _00; 00» 6S:JI(~8, y X.O.iIIlU Il~CXJ H8 XIIA .. ~XA 6y
JIHIIIHII" H(:(Mrr":18I1r. 

14. III (Im;toJ],8 

x={~}, y={_l} 'l 4,-J 

aJlf~MPIITJ18p npuc~1I1l,1lnl M8C(KlNlIlIl "()Illlllr. 
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6-§. METPHK <1>A30AA Ol.J:11I\ BA ~nHK, T9ru\AMAAP 

1. AcocBH TYJUYlIlIMap 

X MC~rpltli C~a.1()JlU MlIJUU1:m x UYh,"TlInal'll HX1'lI(-'pl1ii lIIap (u'm" 

i~lm i~lIIl1, lIIap) XE X I~Y"'I'allllllr $pHK a~H Jl('IiIl~U1Jlll. 
x IIyt\TiUlllllr 4:CIw.pllli a1'puclmllll ya 1I'lIIru U:IrUII IIX1'II~pllii 

AcX 1'YII:I8M x ~BIIHIIr Il'J'PO«PH JlI~iiltJm:l11 1nl () (x) JlI~ OC'~II'II

;WIUIJll1. 

Amp Itxn,i;pHii () (x) 1111 ",1''1 0Y:IMllrnlllla OWT'TH yE A lIyh,"Ta 

:\1anmyn 0Y:I(:a, y X,W1JlU XE X IIY,,1'a AcX 1'YII.18Mllllllr ypHHHlU 
H)'I\I'acu Jtf'M 11:IIIJlI1. 

AcX 1')'II:UtMlUlllr X.8MMU ypl1IU1111 "Yh,"TaJIUp 1'Y":18MIt A 1'YII

:WMIIIHII'T)"I'WD 1'yltJI8MII lll'iill;UIJllt nu )'1U1 A llf-6 (,C~.:II'II.IWIHlIUI; 
Arap O(x) U1'J)()(l' oll .... m y*x, yEA IIY"Tuml y:1 11'1111'1.1 UjlCtl, Y 

XUjlJlU xE X lIy,,1'a A TYII:laMlllllu' (AcX) JIHMIIT ~acH ,'wiiIlJl<J

:tll. 

AcX 1'Y"Jl8MHIHlr .111MII1' 1I)'h,"T8.1Up 1'YII:IUMII x;ocHJIaBHii TYt"1-
JlaM Jldill_18JUf Ra Ae Jt(~ OeJIflfJItIH8JlII. 

2. AcocBH TeOpeMaJ\dp 

6.1-TeOpeMa. HXTlti'pltii x IIY"1'U (XEX) A T)'lIjIUMIIIIIII' 

(AcX) JIIIMIIT "YI,1'84:11 O~;.llllllll Y'I)ll 1I:t:111 6~;Jlralllla xlI*xm 6Y;1II6 

II~OO ]lEt XII-7X 6S;J1811ltnlll {XII} l~f'TMH-Ii(~:nllml1l1l' ({xlI}cA) 

M8nmYJl UY.iUUIII1 :WPYP Illl "'11(1)('11. 

Ta'LpH..,. ;\r8p A = A 6)'.1C'H (AcX), Y X,U.iIJlH :\ 1'YII:UIM 

i; 1111" Ildi 1t:IUJlI1. • 

6.2-TeOpeMa. A D'II;UIM (AcX) X (l'U:l()JlIl i'lIl1" 6Y.illllllll Y'IY" 

AecA 6Y.1HIIII1 :wPYP Ra "'11(IHlJI. 

Ta'LpH..,. Arup x lIyl,1'EtIIlIlU' aTp()(tlll 6yJJnlll () ( x ) 'Ullli"'YJl 

6ym,6, O(x)cA 6Y.ll~n, Y x,nJ1]J,a 6YIIJlai1 x Hyl,ru (XE AcX) A 
1'YII.:uIMIIHllr IfIIKH II)'I(T8CH Jl(~iiHjI8;lll. 
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Arap A 1'YII.iI8M (AeX)(1)81i,lIT 11'1lm 1I)'K.1'Il."m pnmI Ty:ut:II'U11 

(iY.iWlI. y X.U:lllH A 1'j;IIJIHM O'IHI( ~ !l~iill.i1811U. 

6.3-TeOpeMB. " 1'YII.10M (AcX) X ~)oauJ~lI U'I"Ii, (iY.illlllU1 y'lyll 

YlUtllr 1'Y.illllll.YII'I11 (iYJlrml CA TYII:UlM X M(~P"1i (Im;I()}lH ';11111-\ (iy. 

mllllll :\apyp RlI IiIlt"fmJl. 

TB'hPHCP. Arup A -:) B (iYJJ('u. Y x,nJlJlfl A 1'YIl.iIUM (AcX) B 
TYII.iIUMllH (HeX) 3If1I llciillJ18llll. 

ArHp A = X 6y:wa. )' ,,"U:11tH A 1'yll:IHM (AeX) X M''TI)lII, 

(Im;IUlIlIlIr X;BMMO JRoIDmB:JII1I )wiill.iUlJll1. 

TB'LPHcJl. Antp "x1'ui;lntii B(x.r) )"IY" 1II)'IIJ~8i1 B(xl. 1"1) 
I\UlIIiI,Y:l (if'lIIt) n(xl. 1"1 )nA=0 t)j):IC'H. Y XU:I;lU A 1'j'II.;IHI\I (AcX) 
X MC'TIUlIi (flu:luJU-lIIr x;e'l ~P,IlB aH'l 3MBC Jt(~iill:IU;Ut. 

TB'LpHcJl. Arap x IIyt\.TfI 3TPo(lm () (x) :l8 A ryn.13MllEl fiTynlf" 
IIlI . \ TYII:IlIMllH (AcX) ';'I'MUiI}lIll'HII x lIyh,"TH:IHP t)Y:lf"u. Y XU:l]tH 

(iYllllllii x (xc:: X) IIY"I'u A 1'YU:IIIMllullr 'I1'l'lIlulIU1it "YIiTW'1t Jlt'iilt

;WJlIl. 

3, MacMap e1lBw 

,6.I-MBC8JIB. ArHp A={XE Ill. X-={~i}' i~oo, ~i~O} (iy.lea. y 
X.U.iIJlU A T)'II:IHM III ~)lI:U.}lU ';11"1\, oy.l0JlIIMU'! 

E'IHID. AeTYII:IHMJlHII "XTU«;Pllii Xn u.'lIlii:U11i. ~: X.":IJtH (). 1-

T<'UI)f~Manl ac~I)f~all IIXTlli;Plfii liE N Y'lyll X 11 't'x 11 + I , XII~Xn IIH IIXTlli;-

pllii liEN y'lyll X ={;:n} X =f;:o} (i~;JIUJUII'UlI {XII} KI'TMU-
n ,=", 0 I'=', 

IWI'.iUlIi ({xlI}cA) MllR)I{Yll. 

H XTlICPllii liE N Y'IYJI i .. )ooJlU ;t ~O (iY.ilrmJl.1 y'I)'1I x.up 

l,ltllJlHit E )'llYlI IIIYIIJlllii ill=iu ( E) Man)l{Yll 6)\;1II(i i~ln (iY.ill'llllllH 

I~,nl< ~, 11=1,2, ... ( 1 ) 

6Y.iIUJlll. :1('1,1111 iE N (iY.iIlJ(i, Il-'~OOHH ~t ~;~ 11IYllllllr Y'IYIl 

( 1 )ll1l lI~ooJla .iIlfMIITra ym6 ~(}I<~ 11" X.(H~".i1 1\".iIHMI1:J, (i~i,,) 
1- <E 

2 
JI1.1II1 i~ooJla ~,o ~O. Ily ;K:8 x" IIYI,1'allltllr X"E A :mHII:III1'1II111 IUt 
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fi.2-'n·()I-"~MOI'll U("OCUII A '..yrIJl0M m Cila!J01\8 ~IIHI\ ~)IiUlIJlHrHIIH Iiyp-

(~itTUaU. , 

6.2-MaeaJlB. qO.I) <jlll3O).l8 A={x(t)EC[O.I); x(o)<x( I)} 
Tyn:litM "11111\ 6YJIU1\ltMH" 

E1IHIII. (t>OpU3 1\1I:loiimlli. XoE Aa 6Y.iICIIII. Y x,nanD Il~OOJl8 

xn~xlI 6Y:18Jl,lIrUII {x .. }cA IiM'MU-IiM'JlHIi MUR"'Y1\ (H.I-Tt·ul)(·MHrit 

"HpHllr) OH 11= I. 2 ••.• ~"IY" 

xn(O)~II(I) (2 ) 

{xn(l)}cC[O.I) KCTMH:Kf~.iIH" [0.1) Kc.:MHJlll Tt~KHC~ 1I"III1;UII1I311U. 

IUYIIIIIII" Y'lyu (xu(O)} 8U (x l1 ( I)} (',,"jllt I~C~MU-lif'1"'';1I11i:18p MOC' 

POIUllIIllU xo(f) 88 Xo( I ).18prO 1I,,1II1.i18111Il!lJI. 

:)II1\U (2)!lOH ;U1MWlTO Y'rH(I Xc,(O)<Xc,( I) TClln:JI:t.:UlKIUI X,OCU;I 

"II,aUMII!I. m.1I1I XoE A Ba (;.2-Tt~)peMllr8 8c:()(:n1l A T~;f1.10M t;IIIIt~. 

6.3.MBC8JIB. Cl -1.1) ~Nl:J01\n 

o 

A = {x(t) E C[-l,l]: Jlx(t)ldt = I} 
-I 

Tyn:IIIM jimtl\ 6Y:IIIIlIlMII '! 
E-oon. Xc.E Aa Cl:ISMW., ~' X,OJIJlO G.I-Tt·uJM·MHru HC(M~all, 

lI~ooJ1.8 Xn~XII 6YJ1U1\Hr811 {Xn} Kf'TMS-Ii('1"'.lHIi ({x .. }cA) Mlm>l\YJl· 

: )111\11 II~OO]l8 

o 0 

]xn(t)ldt ~ ]xo(t)ldt 
-I -I 

M)'1U)('.a6aTlIII IiY1M~8TUMII!i. f)YUUHr Y'IY" 

tp (I) 

ad, O:UIMH3. Y ",OJl,llS 

= { 0,0 ~ I ~ 1 
1.-1~1~1 
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о о 1 

fl XI1(t)ldt - flXo(t)ldt fqJ(t)~хn(t)I-lхо(t)I}it ~ 
-1 -1 -1 

1 1 

~ fqJ(t)IIX/l(t)I-lхо(t)lldt ~ fqJ(t)lxn(t) - xo(t)ldt ~ Р(Хn'Хо ) 
-1 -1 

;-)IIДИ II~OO)(a Р (ХII,Хо )~O булаДНl'l:1II (3) ~1Yfloe8G8T ~(,:НIG 

'1I1I,IIIIIИНИ 1 .. )~paMII3. 

о 

flxn(t)ldt = 1 
-1 

теlll'J11IКДШI ЛИМlIТГ8 )iтиб 

о 

flхо (t)ldt = 1 
-1 

х,оеllJl I~ИЛ8МИ3, ЯЪШI ХоЕ А аю.lll. LJIУllдаи Ii.юшб, Л тугтам 
(;IIIЩ. 

6.4-масала. [{2 фазода 

Л={(х,у)Е Н2, 1 уl =уsiпх} 

туп.lам ёшш, БУ:ШДИМII'! 

Ечиш. Фараз 1~11:laii:IИI", (Х", уо)ЕЛе БУЛ(~ИlI. У х,о.тща н2 
даГIl мcrршш буНича ll~ooдa (Х 1 ., УII) ~ (Хо , Уо) б»ладпгап 

{(ХII , УII)} ю~ма-li(~ЛИl" ({Х • ., Уll}СЛ) М8ВЖУД, ЯЪШI lI~ooдa 1..0-

ОРДllllаталар Gуiillча ХII~Х(" Уll~У". I laI-l~ I ~ I а - в I теIlГell:~
JllII(ДНfI 'УIII ~ ly(J (II~OO) келиб ч~щ<щи. 311д/1 SillX фУ"Ю~ШI У3-
Jly~ell3 БУЛГНШЩНII II~OOДH SiIJXll~siIIXo. Maea.la шаРТIII'а аеоеаll 

IIХТllёРllij 11 Y'IY" IYIII =YIISiIlX •• БУ:II'8I11Щ811 Il~OOH8 БУIIД811 :111-

митга S'Тиб ly(J =yosillx" 1111 х,оеШI I~ИJI<IМИ3. 
Демш .. , (Х", уо)ЕЛ. llIундай Ii.ИJlllб Л ТУПJl8М (;I\IЩ. 
6.5-масала. 1,,,(0,1) фа30Д8 
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L,.(Q,!) = {X(t): fx(t~" dl < ~}.p > q;o, l 

TYII':U1M O'III~ 0Y;Ull.lllMJI '! 
E .. HID .• \ 1U1H.10 , p>cl 6YJlr811)lH ",,(0,1 )C'",(O. J) :I"811;lIIrullll 

I,aiin. I\,H~I8MI13. I1xTJI('pllii x(I)E 1.,,(0,1) U.iUIO 

A={tc: [0.1]; x(t)~I} 
;WO (N' .. lntJlUiiMH:1 RH 

B={tE[O,I]; x(t»I} 

:lC~ 6C'.ilru:18iiMII:J. X (I) (I~YHI"lllIlI YJI·IOII.'JII 6YJlr81111 Y'IYII A 118 B 
TY"~IHM:lUp Yoil·lnn.;mJllfp. A TYIIJIlIMJl8 Ix (l)1 'I~ I, 11l.1I1t X (I) cl~YII"
IllHl YJIlum.:1H IIU IfC~rllp1.l.1Hm·UIf. :(~MlH". I1IfTC'..,UlJI..'IHII)'II'tH. II'LIIII 

Jlx(/)I" dl 
If 

l\tallifoLYJl. B T);WI8MIl3 Ix (I )1 p~ Ix (1)1 f/. IlIy",,,,r y'tyll 

Jlx(t)I" d/ ~ Jlx(t)I P 
dl < 00 

H H 

,1~MH", Ix( 1)1 'I (I~Y""llI"l A na B TYlI:IHMJIlIP:lH IIIITc'rpU;I.1U

lIyu'tll. Y X.U.iI:lU :1t.(»4'" ""'I't'rp~UllUHl" XUC'C'U.;wpHnl IWCMAiIll 

Ix(I)I'1 (J~yIlKllHII 10.IJ !ta III1TerpltJI.1UIIYU'tH. IIIYllilaii I\,IMllfi 

1.,)(0, I )cl",(O.I)< (P>(I~I) ifoLuii:IWIITllPIIIJI 1I(i'Myr:lulfJ.ll1. 

Amp TYII:IiIM (ilUI\,UT "lfl\" IIy"r~18PJlUII TY:IHJlrall 6};m:u, 6y,,

Jluii TS·";IUM o'tltl\, 65'jlU:lH. 

MH(:' .. IUII. L,)(O, I )HH M-yR't1l e "Y"'1'H 11 )(0, I) YIf)ll "lfK" 

"YI\TU :tMHC::IHI'HHH Kjipc:aTBMII3. GYIIIII ... Y"Y" 

x(t) = I P 

tj))ltKlllllllUt O .. laH.1HI\. By (fJYHK1l"1I 1. .. (0,1 )nH fYrMHHJlH. :1""1111 
• I I 

p,(x.O) = (Y;dt)' =C~q)' <~. 
',1111 \; (I )E 1.,,(0.1). 
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ИХ'I'lIi~Рllii Е>() учув 
I 

1 (p-q)q 
x,(t) = 2 "\ --р- хи) 

фушщшши ошtЙ:IlШ. 1)у фушщин )".УII 

р,(х"В)~Нр~q);[(dt]:' +<е, 
11'ЫIII xf(l)E 1,,,(0, 1) .. :leКlIII xf(I)E l'р(О, 1). 

ШУlщзi1 I~ИJlиб НХТИ(;РНЙ ОЕ(8) Н'I'РОфДН i;'I'УВЧIl хЕО) 

фушщил 1'p(0,1) дн i;"ГМНЙJ(II, ЯЪШI xE(L)EI'p(O,I). 
Бу эсн фаЩ1Т l'p(O,I) ТУШШМНIIIII' IIУ"'I'U';ШрИJЩII IIборат 

БS;';II'<1I\ 8 IIУI\'I'ШIIIНI' аТРОфll мавжуд :)l\НН~JIИПJIIII liS'реаТ'ЩI1. 
:~CMIOi, l'p(O,I) туплам 1"1(0,1) фззодз ОЧИI~ ;)мзс. 
б.б-маема. С t 0,1 J фаз(щн 

А = {ХЕ С[О,I]: x(l) > О 
ту",тшм ОЧI-Щ БУШЩIIМИ? 

Ечиш. 

СА = {ХЕ С[О,l]: Х( ~] > О 
\2 

ТУШIНМIIII OJшб li.араiinИfi. Агир СА i;шщ БУJII~а, у х;о:ща в.:1-
Tf-'oРf-'мш'з uеоеЗIJ, А ТУIIJШМ 0'11Щ БУJIЩ\II. Фараа I~И:IC]ЙJIIШ, 

х"Е (С\)е БУ.iJ(~IШ. У х,О:ЩН 11-700 ДН XII-7XO БУ';I<I)J,III'аll {xlI } li('T

MH-fiеТ:1l11i ({хlI}с(СЛ») мапжуд. <:[O,IJ фuзода {XII (\)} l~eTMH-

l,етшш теЮIС Нl\lШЛUШUДlI. ШУlllШГ Y'IYIl {XII(~)} СОНJШ lН~Тl\Ш-

l,еТJJlШ x,,(~)ГH lЩIII\JШlllёЩИ. Ихти{'рий 11=1, 2. ::З, ... УЧУli 

ХII ( ~) ~ о БУ:IГЩ\1I учун БУIIДНН .:Jнмитга УТllб хо( ~):::; о х,ОСИ:1 

I~ШШМИ3, llыIи Х()Е: (СЛ). ШУllДНЙ щшнб СЛ ТУll:ШМ (;шщ. У 
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£ £ £ 
x(t) < x (I) + - ~ 1-£ +- = 1- - < I 

o 2 22' 

£ £ £ 
x(t»x --~£-1--=--1>-1 

"2 2 2 ' 

111,1111 IX(L)I<I. liy (i1l.iIUII ~XIJ,~)CA '\tYHOt~U(i8T lIe(iCYI'.iIUIIJllI, 

111,1111 X,HP "HUJlUii x"E A lIyh,'TtI y:tI1lUlllr (iHpop UTpocl1H OIl:UlII . \ 

TY":1HMra ImpHJlJt. 

,leMHl, , C l-l, 1 J <I>~I:)O.uU A U'l."~ T)~II:UlM. 
6.8-M8C8JI8. QJaJ'Ha 1\1I:ltliLIH 1\, 

A ~ { X Em; x ~ {O. t Iq, I < ~ } 
O);.leHII. Y x,OJI.ua A = Co Tt'lIr.lI1I\IIH Ht:6cyr;lallr. JlYIIJlll C:u :)("a 110:1-

ra m~HlIJUllllyll"lH 1\1'1·Ma-KI"1';IIIl .... 1Up (IUI:10t·u. 

E1fHIII. 
-
II~il<-
1=1 

(iY.'II'UIIHHUII IIXTltc'PHH xE A Y'I)'1l i~oo HU ~i~O, oy :)(~n Acen MY

lloc:a(iHTHH OII~IJlH paJlIt. 

MI"~IlIl'1l1 TOMOUnUII IIXTIli'Plli1 xE Co IUI E>O Y'I)'II 

p(xn,x) = suI'!;' I < E (XE (:0. i~oo.'la ~i~O) 
l~n+1 

O~~;laJlllrHII 

{Xn }= {~J;I E A 

I\I"1'M<I-I\I'T:1II1\ MaIUI\YJl, nulUl A Tyll~wM ('0 CI'8:10IUtHr x,aMM8 

)lwitl1l1.a :111'1. :~t'MUK, A = Co Tt'lIrJUtK YPHII:IH. 

6.9-M8C8JI8. m (1'830fta 

A ~ {XE m;x ~ {O,tlq,1 <~} 
TyU:IHM x,e'l I\Hep.ua 311'1 3Mue .. '1l1rlt HeOOrJlHlJ(~I\J\. 

E1fHlII. 11xTl1iipHH B (X. r) IlUlJlIlI1 III (lul.')o]J,a I\YPIIO S"TuiiJlltl\ 

(IIIUKJWO K.apUllr). 
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Arap 6y IIUtp A TYlIJlaMJlHJlr 11 y" .... lLl a pH I 11 I y:J H'lHrH n.1MH(~U, y 
~O;l]l8 M8C8.18 C'llIJlraH 6yJl8JlH. 

(I)HPH:' .... "JlaAJIHK, XoE A, Xo={~i}, XIlE B(x, r) 6y.WlIlI. Y ~(l.il-

aa y; {I -7} ",CMOHT m Ij>a.oaa ",aan .. y (1l8~8T A 1jn.aMaU 

i ... ·Ma(~HHII X;1ITI'f) Co (J>a:J()lla X,HM maHil", If)'IIKII 

.. ( ]) 1 L I - -:- = -, 1 - --:- ~ I, i ~ 00 

i=1 I I 

y ~(}JlH.a "XT"CP"" E>() )'lfyn 

i = (x + !cv) ,. 2' 

;)';IC'M(~JlT )''1yH 

x(i! A,x(i! Co 

M YIICwa6HT 6IDKaptlJl8J(H. 

:)111\" E>(hm R(x", E)cB(x, f) 6Y:lll,Il"fUII K,Jf.1UO 

M "a. I>YII""f YlIYII E=r-p (x, x,,) lle(i ():1H1ll KH«JMUI. 

: hill" • 

a 1I1I1\ .. IIU ii-

p(i ,xo) = SUpl~i + !e(l -~) -~i 
i~1 2 , 

= e SUP(1 _ ~) = E < E 
2 i~1 I 2 

6y.lraHHll811 HXTHCPHA E )"I)'H 

73 



X E B(Xo,E), 0 < E < r - p(X,Xo) 

I.,y X ;};IC~Mf~UT Y'lYII X E (C, ) I\IYIIO(~U(NlT (NI)KUIUMU}lIl. J<h~u-
" 

p"Jluru ().I-MU(~U.l8JtU Co TY.ljIUMHHllr ~1U11¥1U1'II Hf{')(YfjIUllrulI. 

IllYIUUlr Y'lyu yllHllr ryJIJlHPYR'IH(~~1 CC .ryn:IUM O'l"l-iJlHp. :le-
o 

MU"'! X E (C(.,,) :';I~M~IIT y:llll11l11r OIlI)('P UTJKKJm OlljlUII B(x,t5) 

IIIUIIJllI (!rUJll1. liy ~r)Jla B>o eOIlHU 

B(i,8) c B(Xo,E) 
MYIIC)(~U"UT (8)1(UI'"JI8JlIII'UII "liJlltO OJIIUlI MyMKltII. 

11YII}lUii X.().,18TJlU, 

B(i,8) t'lctF0 
:II .. UII';lIIr" TYlIIymtpjlllll"I' RU Ac(~o 0YJlrulI"HulI «(U~-Tf~UI)(~MUrU 
1,111"1111' ) 

B(i,t5)nA=0 
MYII()(:.IIf'iuT "(~IItf'i 'I""HHU. H'bH" A TYIl.iIHM /11 (lul:Julnlllr ",e'l 

"H~Pjlil :J"'I :lMUC. 

6.IO-MaCBJUl. 

A={XE 12: X={~i}. ~;t(l i 1111111' 'Ieli.ilH "~tHMuTII Y'IYII} 

TYWluMllllllr Tyr8I11MU(~1I If TYIIJlUMIUI TUIII III r. 

E'IHID. A TY.loIl11MH""r 12 (ImaOIl""r X.UMMIl )l(OHItJlU :J"" :)lWII

mmHlII KYI)(~8T8M":J. )\U"~I"UTUII ",aM, 12 (INlaora 

-L ~/2 < 00 

1=1 

IIJUIYfIlIl "UIHUIT.1UIITItP)l1'1lt X:-:::{~i} :MPM(~HT:JUp Impu:llt. IllYUllllr 

Y'lYlI XE 12 nu E>O 0YJlruIIAu. 

L ;/ < £2 
i= no + I 

"~;.'IlIJlllrUII 1I0(X,E) lIaTypa~l COli MUB)KYIl. 

"111'0;1 "HJUliiJlHK. 

x~{~}~ 
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6Y.iIr.JUI. Y )(,0.;1,,0 XE A 6Y.iIHIIIH T}'IlIyUSp':IHJtHP. 111}'IlaoH ~H~IH6 
IIXTIli'pHH xE 1'2 liS HXTHCPHii £>0 y'l)'1I p(x,x)<e 6y.18JlHrUII X 
:).iH'M(~IIT (XE A) M88mYJl. IrLml A ,.yr1.lIlM 12 If)830mlllr l<.lIMMH 

moiillJl8 aWl. IlIytfHHr Y"'Y" A=/
2 

TCHrmn .. yPHH,ml. 

4. MycraK,llA e1lBIlI }"IYB MaCilAaAilp 

I. III (INl3()Jl8 

A = { x E m x = {~,}. ~ I~,I" <00.1 S P < 00 } 

TYJI.1SM C'HHt\ 6Y.'l8,llHMll'! 

2. 12 (~)IlaoJlH 

A={XE 12: x={~}. ~i:;t(). i HHHI' '1eK;1H ~lIiiM8T.rIIlPHJ1Il} 

'-YJl:18M (;11111\, 6y.a8IU1MII'? 

;.l. 111 (1)8:toJ1l1 

A = {x:x = {q,}. ~llqJ <oo.P > q ~ I} 
ryn.18M i'nHl\ 6Y.la.rtHMII'! 

4. I;, (i>830118 

A=(XE la: X=(~i}. ~i:;t(). i IIHllr 'f~K.1U ~HitMOT.iIaJntJl8} 

-rYr1jUlM O'fHI\ 6yJJ8Jl~IMH? 
5. 12 (~)83()Jla 

A = {x E I" x = {:,}. t.:; = o} 
TYIIJIHM OIUfI\, 6YJISJlIIMH? 

(). III <Pa-'J01l8 

A = { x Em. x = {~;}. t~; = 0 } 

TYIl.iIDM O'fH~ 6yJl8JlHMH'! 
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7-§. METPHK <I>A30HHHr T9AAM1TH 
BA CEfIAP ASE.I\.I\J1fl1 

1. AcocHii TyIIIyH1IMilP Ba reopeMMilp 

AI'8p X M('1'I)I11i (IU1:W1tH X,HP K,811lt8H (t>YIIJlHMI·IITH.1 IiI'1'MH-

1i."r.1111i HIi.lfll.1UlllytJ'fll 6ym:a, y X,(J."I]lU X ...gna MeTpHK cpaao lleiilf

Jla;ul. 

ArHp Y (1)lI:lO 1'y.18 Gy.1H6 Y IVl :JH'f 6)::lrulI Z "HI~M TS:II:WM 

MaH;t\Yll (ZcY) 88 Y (1'8ao X (Iman 611JI811 1I:IOMt"TPHIi 65;:wa, y 
X,o.,lLlH Y M('TPIIK (Jm30 X <Pa30lUlllr ry.1JUtP)lJ'fUCII )JcitU:Ut.LlH. 

Arap X MM'I)H1i (1'830 X,8MMH ;t\oii;Ul :1It'f 6Y;lr811 (~II()~;III 1')11-

~IUMIlIt ~":) 1f'fllr8 O .. :WH. Y X.().illtH X cenapa6en ~ J~(·iiH';U1JlH. 

7.1-TeOpeMa. X M('1'I)lf1i «t'8:IO 1'y.18 69;11111111 )"1)'11 II---+OOJUl p8-

I~y('.aHplt r .. ---+O 6l1P-6ultltra ~lwii.;lalllHJ\Hrall x,a., I\,all]{aii 4'11"1\, 
IIIHPJI81' IiM'MH-Ii('T:lllnt 6ym 6y.1MHrHII 1i(~~IfMrH :,ra 6Y:llllllll :UlP)11 

RH IiIHIMUI. 

7.2-TeOpeMa. X (:cn8Im~1 (Im:)ollltllr A "H('M 1'YII.18MH 

(AcX) HIIH et~1I81)8&-.1 (1)8.')O]1H.,. 

2. MaCMaAaP e1lJDIl 

7.1-Macana. Arap 

A={XE/I: x=~i~' n=I,2, ... } 

1'YtlJl8Mlt8 11 (1)8:IOIIHllr MeTpHK8CH KHI,If1'H.nrall 6yJlu. y x,O;IHH 

6YIIJJ.8ii A (Im!)o 1'yJlH 6Y.18JJ.HMH? 

E'IIIIDI. "xm~pllii ~,E/I' XO={~iO} :)JIeMCHT ()"18MH:I. Y ".(),,1Jl8 

x; = {~io}7, nE N = {1,2, ... } 

:l.leM~HTn8p A ry.1JI8Mlt8 f!raJUI. 
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; )lIlll1 XIlE I, 6Y.;UIIIII1 y'lyll ll~oo.uO 

p(x;.Xo) = I 1~,ol ~ 0 
1=11+1 

6)lJllIIlII. Ily ;wu I, (IUI;.o;tu {x;} "'M'MU-I~M'mn:llllllr Xo ;);WMf~II'1'rH 
RI\IIIIJ'OLIIllllllllll1 l(ypcaTUJlIt. Y ",o.HIl8 {x;} ·1-:(~rMU-IWTJllm I, (1)8;.41-
:lll (I'YII:lUYJeIlTU:1 0YJlnllH. :l('MU .... oy A (t>u:Jollu ",8M (I'YIIJlllM'~IITllJI 

6):"llJUI. ArHp A (IHlaO Tyml oym'HlIllll xoE A 6yJlHP :lllll. :1,· .... 111 Xo 

;-lJ1CM('HT ~o r.aHO~lH r.OH.18p TIIHJl8HJfllIII 6H.18H 8HIII\J10Hr8HJlllrII , 
y'lyll xofl A 0YJUlllU. }leMa .... A (I'll:to TyJllI ;'MO(". 

7.2-M8C8J18. Arup 

A={(X,y)E R2: O<x2+y2~2} 

TYlIJlllMJlU H2 (~)llaOIlHllr MCTPllI-:U(:H l\aoYJI l\u:umr811 6ym:u, :\ (IUI

:.0 TyJUl OyJUlJlItMI1? 

- - <1>. ,,,,,, ~",IU ii., H" _ A 1)'''''" MJ\l1 {O. ~ J nE N IIIU,'-

JWp h'(~MU-IW'I'Jlllm OyJI(~HII. Ily "Pllll, II~OOJlll pnJllly("JWplf 

I I 
r
ll 

= - ~ 0, 6YJII'UII IIIUI)JIOP 6l1p-ollpllrll "Wli:IUIIII'llllJlllrtl "')~I)\I
n 

11116 TypIl611H. 

:J,1JUt ({2 <j>a'oU" OEA DO OE B[O, ~J. nE N 

~ B [0 • ~ ] = {O} 
11=1 

O);m'HlUlllHII A TYIIJlllMllH 

~ B[O, ~]= 0 
n=' 

Jl(~Mal', A TY"JlUM Tyml aM8(:. 

7.3-MAC8JJ8. 

C '[0,1) = {x(t) E C[O,I); f1x(t)I' dt < ~ } 
cflO3O ryJlOMJI '! 
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E'IIIIII. c»npna I\I1JUtHJUtK, 

{

-I 

x,,(t) = n(t -1), 
I, 

O<t<!_l 
- 2" 

1_1~1<1+1 
2 n 2" 

1+1<1<1 
2" -

6);m~1I1I (maK. 111 l\YiilfJ).8rJ1'18 ~ap8Hr). 

o 

XII ( I ) 

1 1 
-+-

2 2 n 

liy XII (I), liE N y:JJ1yK(~113 (f>YIIKI~l1l1jI8";lall II(N'JNIT. {XII (l)} 
1\('TM8-K(~rJ1UKllltlll' (;2 [0,1 J tf>a:loaa (I'YllaHMeIlTH:1 :fKllll';lIIr~11II 
KyPC8TDMII3. 

111>11 6ynrHlljt8 

p(x,.x.) = OX,(t) - x.(t~' dr r = 
..!..+.!.. !+!. 

= 2 1 ~m(t -1)- n(t-1)J dl + 2 J f (I - n~ -1 r dt f = 
I I I 
- -t-
~ J .. 

I 

= (2(m - n)2 Jt 2dt + 2 f(l- n/)2 dt)' = 
fJ 1. 

= (2(m -n)2 + 2.(m-n)J]i = (~.!(I_ !!.)2]i ~ 0, 
3mJ 3n om 3 n m 

n,m ~ DO, : < I, (1-; r < J, n,m E N 
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Arnp llI<n 6y;U~H. xYJIJU1 IIIYIIJll.lii 1l\.Il~oo HO P(XII.XIII)~O H(', 

(Hrr:IHIIHJUI. 

WYIUloii I-\lt.r1H6 C2 [ 0, I 1 4>ll30UO {XII (I)} t:l'TMO-KC'r.1Ht: <l>YII
JlUMC·IITHJI. 

(1)8pU3 "H:uili.iIHt:. 

I, 

xo(t) = 0, 

1 • 
- < t < 1 2 -

t = ~ 
2 

- I, 
I 

O < t < -- 2 

oSiJleHlI. Y )(,0.11,,0 L210,11 (1)8:JOJlu 
I 

p(x", xo) = (pX"(t) - xo(tt dt)' = 

= ( + -nt)' dt r = UJ --> 0, n ~ 00 

lly:lI:u (xu(I)} t:C'TMU-I"'T';IIIt:1I11111' xo(I)EL2 (O,11 a.aeMCIITI'U 

111-\1111';181111111 .. 11111 t:YJ)(:OT8JlH .• 1et:11II XO( I)~ C2 (0, I 1 6~;JlrUlm Y"YII 

(XII (I )} t:f1'M8-t:C~J1I1t: C2 (0, 1 1 (1)K.'1011.8 III-\IUI.;18lUMUif11.11. 

,lp1U1'. C2( O. 1I (Iman Ty.iIU aM8('. 

7.4-MaC8JIa. AruJl X Tyml Mf~JlIfK (ila:wJJ.SrII 13 I x. r] IIIUP}J.8 

M('TpIHW X }J.arl1nel' lIIIUt\JlUllrUII 6YJwn, Y X,OJIHll B(x. r] IIU1P'r);J1l1 

MeTpl1t: (i>a:1011.aH 116op8T :It:uH .. 1HrH UC6oT.18HCHH. 

E1uun. <1>upu:I 1,l1mlit';IIft:, B(x. 1'1 1118pJlH {xlI(l)} (I)YHjlOl\WII

'1'0:1 1 .... TMll-t:(·'T:JIft: 6YJl('III1. 

{xlI(l)}cB(x. rl 

0);';1 rOil 1111.01 1 6y t:C"I'Ma-t:~J':U1t: X JllI X,HM (I)YIl11.0MC~IITHJI 6Y:UlUlt. X 
T);:18 (INI:W). IUYllllllr ylJyll I1~OO ua XII~XClE X 118 Blx, .. ). 

X }J.O i'n 11 1-\. ;l,eM81". xo(l)EB[x. r). UIYII}J.8H ~J1116 B(x. r) 
l1.8.nt IIXTHep"it ("YIIJJ.8.MeIlTWl KeTMa-K(~J11IK B (x. r )na II~UH~la

myOlJH. 1I'h1l11 B I x.r) (1)8..'lO ry;U:l. 

7.5-Macana. Arap 



A={xEI2 x = {~}, I~I ~ a, ; E N 

T~;II';WMHH 12 (l)a:lmll1lJr I\tc'T(JlI"Hf:1I "noY.i1 K,HmlllrHII 6)i;U'u, y X.U.:I

;~II A (Im:JO T)i.illl oyJIHJU1M H" 

E'IHID. IOI\,0PH:tHfIf H.4-Tf>Upt>Mura a(~(N'UlI, A TYII:IHMlUlllr 

j;11I11\, :)"all:IIII'1t1111 "YJN~aTIIIII haul)oH. $apaa I\,JI.iUI ii:1I 11-: , xo( l)c Ae. 
y X,U.iIHH lI~oollU XII-~X(I 6)imlAJlnm {xlI(I)}CJ\ "'('TMa-l·wrmIK 

MUUaty.ll.. 12 JVII'II 1I1\,11II.'IHlIIlIlII K()OPJlHIIHTa.imp oYiht1UlllllP. I>)" :N'U 

X n :::; {~,o}, Xo ={~,o} 0Y_WIlIIHII Il~ HU iE NJlu "n ~,," ;)KHII:IH-

1'111'" ",yP(:aT8JlH. JleKHIl 

I;tl < a, i,nE N 

IIIYIIHllr y'lyll Il~OO HU :ntMHTfll y.'H6 

I~nl~a, iE N 
:l ... UIU1I1H TOIIUM"3. 

,leMa ... , A TYIJ:l8M ('nHI\" lIIyllHlI1' y'fYlI A Ty.illl 1\1I'TI'HI\ (Im:tu

flail u6upaT. 

7.6-M8.C8JIB. Arap 

A={(x, y)E Ifl: Ixl ~I, x2+y2~4) 

TYII~laM.1H H::! (Im:Kuutllr M(~I'P""'Ht:1I l\,iIOY.i1 "'.11:111 11 rail O)':WH, y X.O';I

:tu A cell8patX'JI ("a30 OY:IUW1MII'! 

E'IHID. H2 (:t>nupu6t~:1 (Im:mnllll H(N'PelT. IUYlII-tll1" y'fyu 7.:l
TPoIH'MHI'H iU'O(:HII A (:(·IIHPUOc·.:1 (Im;)() 6yJUIJUI. 

7.7 -MBC8JIB. 

C '[a,b 1 = {x(t) E C[a, b 1, !lx(t)ldt < ~ } 
(11iI;Ulllllllr Ty.iIHupyltlUleHlIIl TOllltllr. 

E'IHID. Cl[a, b]=L[a, b] M),lIcWUOH'rlUt "):!H:UTlII11 1·;lUI)(lIl. 

q .. , h J clW;tn 'l'y.'I11 na oy (Imao}tll Y:t-ji:mr.. H:tClMP'I'PHIi 6Y:11'<I1I 

C1lu. bJ (I>H30lIIl O.iIHllI ~'MKI11I. 
AlmuJlu, 

Ora, b]= L[a, b] 
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:vIYII()('UOllTIII1 "'YIH'UTHMH3. oYllllu 0la. hJ OH. !fUll la, hJ Ke"MlI)tll 

Y.iI'lOlI,;III nu '1I'I'HpU.iIIlIlI'HJI (1IY" ... IUIlI.iIllP (i>naO(:H O'·';II'II.iIIlIll'IIII. 

O[a,b] :WH yllltlll' 'I'YI'IlIllM8(:H. 

(I>HpH:t "1I:IHiim' .... 

An = {t E [a, b ]; 

A = {t E [a, b ]; 

xC,) > n}, 
Ix(t)1 = 00 } 

Gjl;tcJIII. Y x,WlnK, J..t.A=O DU A,,:JA,,+I, liE N 

n An A 
n=1 

:1I\uIIJItUl "'YIH:HTUIIHla. :\raJI lE A OY;J('ft. I x( I) 1:=00 nH n'·Ma .... liE N 
Y'lytl Ix(t)I=oo>n. Gy;)(',8 nEN 118 tEA .. IIIf KyPc8T81111. AKClIlIlJ8. 

al'8p lE (\ A 0Y:ICH. Y ~OJlJI8 lE All' liE N. 111.1111 liE N y"lyll 

,,=1 " 

I X (I) 1>11 
OXIlPnJ T'~III"'11:IJIHK1l811 JIHMltTru ~iTJIO I X ( I ) I ~. JI'bIlH 

I X (.1 ) I =00 IIH I E A ~CK:HJI I\lfJIHMH:l. 

i ;)II;ut y:JlWUHlmr ya.:I)'KCII3..1HfUro HCOClllI 

lim)IA" = )lA = 0 (I) ,,--..-

:II>HIIIIIIII T()IIlIMH:I. 

I,y (I) l'eIlI'J1Hli)lUH ~IX'fHt~PHH ~>O "'I,VII n>nu( S) 118 

f.JA,. < is (~) 

oymlJUll'aH rlo(S) HllTYJNlJI C'OH TOIIH.iIHlllfI "'("..'IH6 '1H"HllU. 

:-lIlJt~' 

{

X(/)' 
yet) = 0, 

Jl,-6 "~lPlljtMH:t. 

IE[a.b]\A" 

I E A .... 

Ill. hJ ",c'C:Mail8 Ix(l)l>no 6Y;lllJlUr8l1 I lIyl\TW1llPIlIl THIIIJlUO 

IClOuIK'll .... Y X,CI.iIHH [a, b]1 All Tyll.iUJ\.tJlH I x (I) I ~1I11 oymlJUI. ,:1"1."" 11 
n 

IIXTlli~PHH lE [a.b]IAn Y'I)'l1 ly(l)I=lx(I)ISJlcl1 H'bIHI yEOla, hi. 
11 
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; 'lI:tH 
h 

p(X,y) = ~X(t) - y(t~dJ = ~X(t~dt (3) 
a A .. 

:n·aIllIlIlH liYlM~aTUMJI:J, 

I,)" (;-\) HaH .1c(.cr ItHTerpa.1ItHHHr a6c'Cli11OT y:J':lyliC~II:i.Ulli XCM~

("uc'Hru (4-§n8rn 4,()-TC'OIH'MUra K,aINlllr) ac'oc'ulI (2) '1't'III't'lt:l.:mli-

;Ulll Hx'nll'pH" O() ~Y" 

E 
p(x,y) < - (4) 

2 
(,~":mjllll'all 8>n C~U1I11H THIIJIUIII MYMKItIl :nWII:lllrH !>":IIIU 'HlI\~liUI. 

1II}1IJtali 1\,11.1116 0[8. hJ TYWIUM L[a. "111"111' X,iIMMlI awiill:tu 
:111'1]1111', :lpl1l1 Tt~()IM'M3(~"nI Pi-§:ull'" :i. 7 -Tt'UIM'MUI';) "Hpnlll') 

aC'()(~1I IIxTllepllii ll>() ~yll JlB=Jl{IE la.bJ: z( I )*y( t) }<'1 6)'.'1a:llI-
1'<111 In, bJ all Y:LilYKc .. a z(l) (I)YllliUml Moumya. Y X,O:I.:.tll :11-6c'r 
IIIrn-rp.a';UlIII1I1I' H(M'cJ.:lln'l' y:t.:lyl'''~H:lJIlIIi x(wc'm'lIra a('(M'C111 '1>0 ('1111-

lilt 

p(y,=) = Jly(t) - z(l)ldt < ~ (5) 
B 2 

6~;:IUJllIl'all ,,11: ... 6 Tall:18111 XOM MyMKlII1. 

: hl1l,lI (4) na (!) );IHlwa HC'(M'uil 

p(x, z)~p(x, y)+ p(y. z)< E 

:l('~UlIi. cll8, hJ qaU:lUllltllr T~;JWlpY"'lllell Lla. hJ ('UUUllall 

11 ('HI NIT. 

7,8-M8.C8JIa, 11)(0,1). I~I)<OO ."U:lOn8 Xn(t)=(111_lfill "1"TM3-

l·wr:lll1i (1»)1-IJIHMC'IIT8:1 6)\111;t"MH? 
EIfHIII, J( )I\UI1II!t8111 7 ,:i-MUC'O:lIlrU uc~uc'ml {XII (I)} lil''I'MH-

wwrJlltl>lIImr 1.1'(0,1) ;tu nl\ltll:IHllllllllltlllI Ii)lM'lJTIlIIl ImclMUI, Il-)ooitn 

lO, I J lip.eMa;IU x .. ( t) -)0 liYPIII m6 TYIHlU;UI. : )11:UI Lp ( (), I ) :t~1 
xlI ( I )--)0, 11·--)00 (,);~IIIIIJIIIIII 1":);,M'HTitMII;I. 

, , 

p(x.,O) = (p,'" -''"I'd' r = 0,'" (1- '''')' dr)' 
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lE 10.1 J Rn II-l;j,~ ~I 6j:.lramWlIl 

I 

I I" !JlfPdl_ ~tJn - 1
6

" dl ~ 0 I - 3np + I 
o 

IIIYllllllr ylJyll 

I 

P(XIf'O)~( I )p ~O, n~oo 
3np+1 

.].CMllli. (XII(I)} I~L'1'M8-KeT.1"K L1)(O.I), (I~p<OO),uH <j.lyuU8-

M t'II1'UJJJlIIp. 

7.9-Mac&JUl. C10.1 J (j)8:JOnH 7 .H-Mil(~a:18}lnrH KC'1'Mn-l .. c~rm1l' 

(I'YllitaMI'II1'a:1 6j'.IH;!ltMII" 

E'ufin. (l>al'a;I K,1I.laii:IJIK, 11=2111 6)i; WII 11 , 111.1111 11>111 1101 
I 

f =2 -J". Y XU';llUI 
If 

p(x .X ) = maxltJn _ton +t6m _tJml ~ 
"11/ fE(O.I] 

1 1 1 1 _~ __ l_>O ~ It~n - t/~n - t
Jm 

+ t
bm 

I = 2: - "4 - .J2 + 2: - 4 .J2 
liE N IIa 11=2 Ill. 

;~(,MUI'. (xu(l)} KI'TMn-lwr:nm C10.IJ CII8:JoJu1 CI'YII)lUM(~IITU;1 
aMUl" . 

3. M YCT8IQUI e"UIIII )"IYH MaC8JI8JIap 

I. ~IIP I-\all,uuif TYJUI Ml'TPltK <j.lu:Jollltllr U""P"M(~It:J IIYI-\TU;18plt 

ea1l0l,C'1t3 1'j:II.iUlM :)KHIIJJItI'It "c~crr~um(:"". 

2. Call01-\J1II MUl-\jlop.n8ru X.aMMH .... f)~illa 3UlJ 6j:J1n .... 1'Y:U11,MHI' 

M('1'PIII> cIla30HIIHr 0'1111\ TYn.18M.18p KCCIIMII X.8MMU i,wii;{8 :l1l'1 

:)MHeJIUI'ItJ'H Mlteo.1JIHp "e.iI'rltpHIlr. 

;.J. Cl [0, hJ 1'yml C')a:IOMH'? 

4. Ca1l019111 I\HlK,Jl()[lllHI'H X.HMMU a.:OHil8 :111'1 6j:.iII'HII 'ISm. 1\11'1'

IHIK (PU:IOIlItIlI' otlltl\ 1'YII:UIM.i18P "(X'UMII X.OMM8 a.:Oii]!8 :U1'1 TjIJI,wM 

:)K811J11lrllllll 1If'601'.10 .. 1'. 
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,~. S et>IIUpn(M .... 1 (Im:.o 6~;JI8JlHMH·! I>YlIllll S ('oll:m KPTMU

li(~r.iI~18p (Jln.l(M'11. 

n. S[a, h] ('C'IUllut(M'.l q,U:J() 6);mtl{ItMII" fiYII}la, SIH, h] (jm:JC1 

[u, hI KC~(~MU:{U Y.l'!ORJIII 6YJlruII (llYIIKllIUI.1Up (jNl:U)(:IIJlIlp. 

7. X.8MM8 (~OH.nH Kt~MH-K('T.1UKJ1UJ) TYII.18MHHH M('T1)l1KU 

() Iq, - 17,1 
P X,Y = sup I I 

,>1 1 + ;: -" - ~,'1, 

~lOPMY;IU 6H:I81 1 8HII",,18IJrUIL liy (llU:.O (:(,l1uJNl6(,JI clw:IO 6YJ18JllI. 

MII'! 

H. C( _00, 00) eNlalut6(~1 (llU:JO 6~;JWllHMU '! 

B. Arap X Mt'Tp'IIK (1)830Jl8 IIxTlti~Pllii KC'1'Ma-Kc''I'JlUli cf')"IIJla

M~IITWI KC'TMU-Kt'TJ1HKHII );:1 H'!m'u n.l(,U, y X,Ca:I}lH X eC~lIaluJ6.'.·1 (PU

~o :lK8HJlllrIlHtI 1 f«Mrr.18Hf. 

10. qo, 11 (flU:JOJ{U XIJ( l)=l"_l41, (liE N) KC'TMU-liC'T.lIfK tl)YII-

118M~IfTUJl 6~;JUl~IMII '! 
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8-§. METPHK <I>A30AA KOMflAKT T9nAAMAAP 
BA K,I1CK,APTI1Pl1lII OnEPATOPI1 

1. AcocHH 'I'}'DIYlI1IMap 

X= (X, p) MPTlnt... (1)U:4C'llUI'II 1\ T);II~IHMm1llr IIXTllt;Pllii :l.II'

Mf~IIT~WP "'1~TI\Ut -1,1"I'JUII1IHilll III\UI 1~IHIII)"Il'11I 1\c~TM8-1';('T:III"'11I1 a"'pH

'1'110 0:"1111 Myl\Umll O)\JI('ll. )" x.0:I:la li TYII;IlIM (l\cX) f1Hc6HA 

KOMnaKT lll'ii 11~laJlIl. 

Arap lic (X, p) T~;'II"'lal\l IUwoHii IWMJlHIiT 6Y:((,1I Ila (;lIm~ 0Y;I

~a. y xn,lJla 1\ TY.I.1HM (X.p) MC'TIHII\ (IU)3o]l8 KOMDaKT ;{dhl.lll;{lI. 

Arllp IlxTui;Pllij £>0 Ita UXTlli;pl1ii XEI\ Y'I)"II (l\c(X, p) 

p(X. Yi<E 

(,);~W/lIl1'UH yEA MlIlJ"'YH (,Y;lea (Ac(X.p) )" X.n;IJlu (,Yll;luii .\ T~;II

.iU:lM 'I\c ( X. p) '1');11.;181'.1 )"'1)"11 E - ...yp !(('iill.laJ11I. 

Arap X.up ",allllllii (>0 Y'lyll IUI K TYIIJlaM Y'lyll '1I'1i:1II E T)\p 

MHU"'y;I O);:WII. Y X.O.iIJlH I\c(X. p) TY";laM 6aTBMOM (ryna) 'wrH

pU.iUlllrHII )If'iiluaHII. 

I\OMlliII';T ('Y;II'IIII X 1\I('TplIl\ «t>aao KOMnaKT ilpiill.iUljlll. 

Arap 1\ T~;II:UtM (I\c (X. p)) '(f'rllpa:Ulllnlll (');:WU. Y X,O:IJlU 

x (I)E K (1')"lIlilll1l1 T ...... U' 'lC'rHpU.iIllIlI'HII Jld'III.1It1111. 111.1111 lE lll, hi 
O~~.i"'III1]la X.HMMiI x (I)E 1\ Y'lyll <:>0 ('011 I\WI~"'YJl O~;';UI(, Ix (I )1 $<: 
(,)~.iIf'U, Y X.0:IIIII x ( I) (l'Y1I1\111 "1.1 Ut p Tf'IW(' '(('rnpU.iUlllrall :wiill.Ia;II1. 

ArllJ) x.uJ) ",allJJ.lIii E>O IIXTII(;J)uii 'I. '2E la. bJ y'IylI UJ)"IIJJ.tlii 

<5>0 MUII"'Y)l (,Y:IIIG 

h2-1,1 <<5 

(,);.iIl'lIIl:lU x(I)C= I\Cqd.hJ (I'YIII\IUUI.'IlJP )"Iyll 

Ix( I:.d-x( I dl <E 

(,)',iIC'U, Y X,0.iWI. X ( !, (11YIII';llllluap 6np XHJI .Ilapa1K8JlH Y3Jl)'KCH:J 

(I)y"''' 111 JI:1lJ p ndi 1I.ltllllI. 
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AI'<1p Л 01lера1'ОР Y'1Yll О<а<l ШII М1ШЖУi\ БS'.'lIIБ (Л: X~X), 

Х=(Х, р) 

р(Ах, Лу)~ар(х, )'), х, уЕХ 

БS'JlСН, у х,ОJlДИ Л 1\11СI\ИрТИрIlIП OIlt'paTOpll r\~iiI1JШ)llI, 

Ага!, Ах=х БS;,lса, У х,ШЩl1 хЕ Х HYI\TH Л ОIIl'рН'I'ОрШ1lТl' 
I\S'ЗI'а:lма(; ll)'l\,гаеи деiiИJIади. 

2. Асосий теоремалар 

8.I-теорема. Х чеЮIll S;JI'I<Ш:Ш метрш, ФааОТЩГII '{ ТS;II;ШМ 

НlIсбиi-i I(()мпакг БS;:lIl1I111 УЧУВ Х фа:30ПI1 н: ТS'II:ШМ чеГ<1ра.;ЩIlГИII 

БS;ЛIllIIII заР)1) IШ "ИфО1щир. 

8.2-теорема. (Хауедорф). '{ ТУIlJ1ИМ (l\cX) 1II1сбиii IШМ

ПaI~Т БУJIИШll УЧУll Х шшг ту:ш БУЛИШIl зарур па Х IIШIГ ту,;ш
лиги 1\ Шllll' бвтамом чеГllРВJШIIГШI БУJllllllИ УЧУIl Ю1фОll. 

8.З-теорема. (Лрпела) Н:сС ll1, h J нпсбий IШМШШ1' БS;JlИПТИ 
УЧУII J\ 1111111' Фуm';ЦИllJI1IР ТУJljШМН 'I'(~lше ч('гаРШIШII'ШI 1311 теfiие 

(бrф XIJ.ТI) i\щ>нжщ\а УЗJlУЮ;IIЗ БS':lIIlIllI за рур 3<1 Ю нjюн, 

8.4-'l'еОрема. l\ИСЩIРТlIРУП'l1l А ОllеРl1ТОР (А: Х-->Х) УЧУН 
тула метр"", Х фа:зода БЩ>l'llllа I,У:Н'ИJ1МШ; ")''',тв ~1Нюr,уд. 

З. Масалалар ечиш 

8.I-масала. АГl1р 

К={(х, y)ER2: x2+i~~J, х>О} 

б " 11"" 1)') б" '> >YJlca. у х,()jЩИ "TYIIJllIM ,,- НВ ЮlМlIаl(,/, >УJlЩ\llмrl. 

ЕЧIlIll-,- н: туп:rам чеги РВ,ШНl'Шl , IIIYIIHIII' УЧУII ~.I-'I'(~ор('мага 

всосан '{ ниебий компак1'ДПр. JlеКIIН бу 1'уплам (:птщ ClMae. 

'IУflЮI 0(0, О) II)'I\'I'H У 1'S'П:lНм УЧУII лимит rlYl,Ta БS':lиБ 

0(0, ())~ '{. 
Демш .. , 1\ IШМlIШ .. Т ::>Мас. 
8.2-масала. ЛПlр 
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E'IHIII. Amp y>() 6Y-'!eu. y x,OJ1Aa eosx=l. x=2kn (kE Z). Arap 

y<U 6Yjwu. y X,OJI1VI t'Osx=-1. x=(2k+l)n (kEZ). Ihtx..,,1T y==() 1{1I 

I~ =y('()SX T~lIr:nll" x,up l.;,auJlaH xE H Y'lyll YI)ltHJUI. 

IllYIIJluii I'H:m6. I{ TYllllllM 

{(2hr, O:5y :51)}u{«(2k+ 1)1r, -I :5y:50)}uR, kE Z 

~YPIIIIIIIIIJlllnt 1I)'I\,1'O-'IlI(1 TYlloilltMlIllll1I 1160r~T. liy TYIl.iWM OX YK. 
6~;iL1U6 ll~rLlpLI.iUlIIMarall. 111."" H.I-1~oJw.Ma lIIHlrrll 6amapH"Maii

JUt. 

:tel\lu~. 1\ 1'yU.iIHM KUMIUIKT ;)MUt'. 
8,3-MBC8JIB. ArHp 

K = {XEip • x = {~.l, t.1~.IP = I} 
6y-,lt:a. y X,tt.rl)lll 1\ T~:I"'lHM 1" (I)H3U)lH IIHc6uii KUMIIHKT 6~;"HJJ.HMII? 

E"HID. 1" t11ll3U]l1l 

{ell}, en == (0.0, .... I. 0, ... ) 
'---v----' 

" 
Kt'TMH-~t'TJ1I1Kml KYlUl6 YrUMII3. liy epna 

p(en,e..} = 2p 
, n,SE N,n:;:'s 

:IIIJllI £ enlll UI 0 2 ~ [1 1 -1] Ilc6 1'llll,iUlHMHa. ~' X,U;IJlIl x,ap <E< . -+--
P q 

I,HlIllllH Odx) llll (xE/p) ell Ii~;I)HIIHIIJIJ.a 6wl-nlJlilll IIY"Ta 6Y~wJlI1. 

111.1111 (WPII:II'OIf £>0 yllyll 1\ IIIIIIr llel\,illt E-TYp" M8R"'YJl 6Y,iIMUii

:lll. 
IIlputHr )'tl)'H H.2-1'collCMllra UC()(:UH. 1\ Dll.1aM JIIlcolIH IWM

IUlliT (i~;:1U n:IMuiiJlIt. 

8.4-MBC8JIB. Arap 

A=((x, y)EB2, x2+y2:51. x~O} 

I;S':1II6, B 1'Y".iIUM t-I. I J Kt'(,MHJlUrll PH1lIIOIIU:1 ('UII.illlpJlOII .. (i0PUT 

(iYm'H. y X,O;I"H K=AxH ryllJIaM H:i (luI:lnJJ,H IWMIIUKT 6Y;UlJlItMH'! 

E"HID. 1\ T~;II.iIUM R3 IVI lIernpU.illlllrHlI. IIIYlllll11' )"1)'11 X.I
T('OI)f'MUr8 Hcocall I, lIIu:6nii IWMlUtt.'T .• 1t'KIIU 1\ TYIl.iUlM R:1 Jla 

i'1II1I, :)Mae. fJYl,UI "yitHJlul'lI'Ia KYI}(:aT8Mu:J. 
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<1>8V8a ,,1I:mii.iIHK, irk} KL .... MO-KeT.iIHK H 'I'YIl.iUlMHUIf ',-"IHHI'IIII 

pmu 1011 1:I.i1 COIL18V KCTM8-KL"'.lUfII 6yJUl6, K-)oo !tu r _)_fJ 
k 2 

6~;~WHII. 

{SII}={(Xk. Yk)}cA 

°Y:lr8I1Jl8 
l.n=(S .. , r .. ), liE N 

I'L'TM8-Kl'T.iIUKIIH OJlU6 l\opaiimlK. {S .. } NeTMll-NCT:IHI" '1CrllpU.iUlII

nUl fly;mum Y'lYII IIk~ Jlll S ~S fly.UWirHII {s } MHII-
nk "Ie 

"'YI!, 6)1I1l8 {s nk } C {s n } . 

A TYIWUM ell"". UIYlIJlllr )''1yll sEA. :I"I-mll 

I, ~ 
Imr =--i. B 
n n 2 

:t'~Ma", { Z"k } Kt'!TMI:I-K('T.iIllK R:i IlHI'II (s.- ~) ;':JeMt'II'ITH 

HI\I11 1:llIlIIl:Illlt , lfYIIKII 

{ Z nk } C { Z n }. ." -(s ) 
- nk - nk' rk . 

ll1YHUau l-\u.'1U6 (s,- ~) a.'It.'MCIIT 1\=Axll TYII:UlMru TCI'IIIlI.i1l1 

6j"".iIMUrallllllllfl K KOMIIUKT 6yJlo OJIMlliiJut. 

8.5-Macana. 

K={X(t)EC[O,I),· x(O)=O. Ix(IJ)-x(l2)1 ~hl-l~, 
11 • t 2E [0, 1 J} 

'I"YIWUM )''f)'H E=O,2 - Typ 'ry:JHHr. 
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E'IHIIl. K 'I'YWIlIMJlOrH x (I) (I)YIIKllHIIJIOI)HltlJr rpOCI)JfI~:U'PH 
OAB y"l0YP"lm ..... lI )lWH"lHIIITIIIUJ.iIl'OIl (1lI0 ... :II'H K.Hp"llr). 

y 

B 

11 C x 

A 

ll-I~ ~O,2 IIIHJrJTH HC~()C'HII In, I J "'(~'M8J1H 5 T81l0H HOM 6Y"lMHrHJI 

oy;u, ...... lI OY:UHII "'(~p8"'. XYJlJlIl mYIIJlHH AC IUI BC 1"('(~MH.iIHI)JUI 
x.aM mYII'18 0YJIH ... K8 OY:IHIII "'~PHI(, ·IYH ... U 

Ix(ld-x(12)1 $"hl-l~ ~(),2 

oj;,;1I41111111 JlYh.TaiIUpJlHII ... uOpJlJtJJ8T8 yt\oilHJUJrH lJapuJI:w.i1 'Ut:U1t\oilap 

YI' ... U3UMH3. HUTlI*,all~l, OAB Y'l6Yp·UI ... llH TYP X,OCU:I ~u.laMIt:J. 
(1.>8P1l3 ~1J.;l8ji.1JtK, II TYJI.18M TYP1l8 MHO)KYJl 6ji .. 1JflIllI MYMI .. JlII 

0YJlrUJI (~IIIIII~ ·1II:JJJJl,.iIHP TYIWHMJI oynJl6, Y'ln8plI TypJUJllr TyrYII

JUllmllU 6j:,.,WHIJ. Y X,OJIJlU HXTUCPUH xE I{ Y'I)'H 

max IX(t) - y(t)1 ~ 0,2 
telO.I) 

6YJUlJlJII'aU y( I) M8B*'Yil (y( I)E ll), 1I'b1U1 II 'l'ywUlM K '~;IlJlaM 
Y'IYJI n,2 TYPllIIII H6opHT. 

8.6-M8.C8JUl. :\ nllcpaTnp 

-
Y. :::; LaAix, +b., (k = 1, 2, ... ,n) 

/=1 

Tf'ur:ntK 611n811 8 .. 1I1\,.1101lr811 oj;JJlt6 !{I' IIU !{I' ra aK(~IOUl1I1u'l1.H, 

111,lUf 

A: RJ'----+ H 11 

ArHI) IIXTllt;Pllii k, j= I, 2, ... , 11 Y"YII 
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I 
I 1 

akjl$ n.J3 
Gj\;W8, y X.O.l}lH A "1I(~"8IrrHpH III 01 JeJ'8TtaJ)l1 GY"18)~1 i M H '! 

E'IIDII. (1)HpHa "IIJI811.:1'11..:. X( 1I IIa X(2) 1I)"h,"Ta:Ulp HII q'H:40-

IIImr IIXTJti'PUit Uyh,"Tll.JUIP 6Y;I("HlI. Y X,C)':lltH, 
I 

p(AX(I),Ax(!» = (t(Y1') - Yfl)2)~ 
1=1 

= (t(i akix~') - i alJX~2»)2); = 
1=1 /=1 )=1 

I 

~ t.( t. a. k" - x~2) r )' (I) 

liy (I );lorH H'I"'II HHFHIIJlJlrO 1\011111 liYHHI..:OHC'Klfii TI'IIrC~H:t-

J1Hnnm ~J1J18iiMJl3. 
I I 

~a.(~" - ~2) ~{ ~ a; )'(t(~') -~'»')' ~ 
I 

~(~a; J Ai".>"» 

liy (2) rH 8C:OC8H (I) I\)'ifHA8rJ1'18 

p(AX'),AX2) ~[t((ta!)! P(X(I),X(2»)2]! 
1=1 )=1 

("" )! = P(x(l) ,X(2». t;.~at (3) 

6~;.iUIJlIl. HXTlIi'Pltil k. Ft. 2. 3 •...• 11 Y'lYlt Maca..18 UJ8JrrllI'B KYtNl, 
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2 < ., 
a q - 3n- (4) 

: )11]l.H (4) tI H :J'LTH6oJlrll ()'leaK (3) ]l.8Jl 

p(Ax(I), AX(2»:5 ~ p(x.(I) ,X(2» 

",(H'IIJI UY;18]1.H. By ;)(~ A I\ltf~Il,8IY1'HJHIIII onep8ToJlII ;)KaIlJU1nml1 

KYJ)(~8T8J{II. 

8,7-M8.C8JI8. A ollep8Tnp x=(xJ, x2, x3, x4, x!i, Xli, X7) :»'11'

I\tf~IIT ylfyll 

Ax.= y = (Xl' 2x2 , txv i x, .. 6xs, i X 6' 7x7 ) 

Tf'lIr:UlK OH:1811 811Hf\J1811r811 Ra A: R7~R7 
'iYllllllii 0II('P81,(»P Il,IWI\8IYI'ItPIIIIJ UIlf>p8TOpH oY;laJ{HMH '! 
E'IHIII. (1)3P33 I\,H.1HHJ1HK 

ZI=()=(O, n, n, 0, 0, O. 0) 88 Z2=(', I, n, n, I, O. I) 

oj;;WIIII. ~; ",(M!l,3 

,AZI=(O, n, 0, 0, 0, 0, 0) 88 Az2=( I, 2, 0, n, 5, 0, 7) , 
oj;:U10 

P(ZI' Z2) = 2. p(Az1, Az2 ) = m 
11'Llllt 

P(A~, Az2) = m > 2 = P(ZI' Z2) 

;l(~MaK, .\ 1\,1I1:f¥lIYrHPHIII ollclNlTOrm 6Y;IMaitWI. 

8.8-118C11J1a. AI"8,' xE c[ 0, ;) :me"""T Y"Y" A 0""1'"""'" 
x 

I 2 

Ax(/) = - Ix(s)sintcosslh 
20 

TCllr:IIIK 611.1811 HJIII~8HraJl 6ym:a, y x.oJlJ\a A I\UCI\81m1PllUI nlle
pU'J'OJUt 6Y:IlI.l{lt M II '? 
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Etoun. "XTHiipuii x d L). x2 (l)E c[ 0, ;) y'lytI 

118 

I 

p(Ax"Ax!) = ~i+ ![xl(S) - x2 (s)]sin (COS sds 1$ 

l 

~ + m~ Isin I1 Jlxl (s) - x 2 (S >llcos sids $ 
o 

2 

$ + Jcossmaxlxl(s)-x1(s)lds- = tp(XI'X2 ) .. 
o 

:l('Mllti. :\ ~1"'''Il(lTIIPIll'' OIlCINlTUIM1il811 116up8T. 

8.9-MBCBJIB. (1)8JNl3 I\HJ'RHJUfli. A: X---+X 6ytllt8 X IiOMllaI.-r 

p(.\X •. \y)<P(x. y). x. yEX (5) 

6y.,r.HII. Y X,O,i1,Il.8 A OIl«'JNITOIKUtlll' ttii:JFlIJIMUr H)'h."I·H(~f MlIlUtiyLl. 

:n"8n.ll1nl H(-(NrrJlllII("JIII. ! 

Ewnnn. T~KRPHilllll (JNiP8.1 1\1 1.1H M 11:1. IlYll1l8H X,( ... 18T;la X tf-B-
;'0)t8 

p(Ax",Ay.,)~ (1- ~ Ip(x",y.,) 
n/ 

(H) 

6y.IllHHI'8I1 {XII} IUI {YII} KM'M8-Iit"'r~nt""lHp TOII~I8JtH. X tiOM-

118t., 6)i;lrWIII Y'I)11 "IC-+oo1l8 Xllk-+<I IUI Ynk---+ Y 6j;J18;111-

1'811 M(N' P8RHIla.18 {Xuk}, {Xnk} C {XII}' b'.lk}. (Yllk} C {YII} tiM'

M8-ti( ..... lHIi.'8It M8B)fiyn. 

l)yttJt8H tit"TM8-KC .... JlHKJI8p )''fyll "-BM (6) TeIlI"CH3.1HK ('8"",18-

118nll. ~hlJtIt "k ---+ -nu (6 ) nail .1IIM"11'8 Yrlf6 

p(Ax. Ay)~ p(x. y) (7) 

Telln~H3011f1iIlH X,OCHJl K,lL18MH3. 6YllllB A (NI'1Nl'rop 88 p (x.y) 
Jlap yailYl"'MI:1.1llnl a'bTlfflotN'a OJllfll,/lll. OXI"..,f (7) Tf'fln:1f3JIIlti 

( ;; ) ra 3H.lJJ1,HJrr A (Hlt!JrroptIHllr ~ .. a.1Ma(' "~CH MUR'iiyn 

",LlaAJtIlK. (.\.) (,y.ru .. ar ryn.18M.18p X 
Ml."1'pItK ~"IHHr 
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A. ~ A2 ~ A;J ~ 
IWMIU:lh"T T);11J18MoI1HI)JI 6);'1(:1111. -

nA,,:f:.0 
11'=1 

:'I\I:IIIJ1111'1I 1I(:6(Yf1l811(:HII. 

Equw. "up 6HP A.. TyIlJII:IM1~8H • alJ JI~TU TUII:I8HMHa. 

{All} n(~Ma-I\(~:IIn:.:UIP I\IWI\8rm6 60p)'8'1H 6)':lr811111ll:ll1 

{all}e A. 
A. rymUlM IWMIlUI\TllHp. IIIYIIHIII' y'lyll {all} I\('!'I'MU-

I\("I'lIHI\ m,ltllJUIlIlYU'I11 {an } 1\1I(:MHii 1"('1'MU-I\(Vr;ml\1II1 ya 11'111-
t 

1'1:1 O:I8Jlll. 

Ilk ~JVI a ~ a EA •. n, 
;)lIllH ilK COIIIIH 8f111 ...... 1I:1iiMJl:I. Y X,OJll~8 

{an,tk cAn, 
IUI I\('1'MlI-I\('!'l'mn: X,UM 11 a';leMf'IITrll III\HII.iIEllllrltlll1 )''1)'11 

liE A IIk= 1;2 
nk 

- -
It'Ll III aE nAIl, =nA" 

.1-=1 ,,=1 

-
JJ.CM8K, nAIl ~0 

,"zl 

4. MyCTiU(,BA e1UDII}"IYB MaCaAaAap 

l. C [a, b] (1)H.10Hl:lnJ '1(~l'almrlaHl'all W ... ..,()IWllII .. "YnX,8J\o18P TYII

JlaMII IIIIe611ii I\OMnaKT m-:amlllnJ IIdHYfJlam:lIlI. 

2. Arap K={(x, )')ER2:(I-x2_h-x~ )2+y2=O} 6yJIC8, Y X,O';I-

1\8 I{ ryn.1J8M n2 1\8 I\OMn8KT OY.181lHMII1 

3. A: 1lI~11I sa 

AX={~.} 
2' ' 

X={~} 

fiy A I\H(:~RIYfHPHIU OrlC81N1'roPH 6YJI81lllMII '! 
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4. 

K={X(I)EClO, IJ: X'(I)ECfO, I], 1x'(1)1 ~I} 

TYII.1UM C [0, 1] (~H:J()/ll:I (l>aI\8T IfXTH('PlfH xE I{ ytlYlI 

I J x(t )dt I ~ M 
o 

6)';wJluruu M>O ('Oil M811)1iYJl 6Y.lr8l1llurllllll IHw6nJJ IWMIIUliT 

6Y;nfllll1 U('(KYI'.lI:lHeHII. 

5. {si 11 at }, (aE Ac H) (l>~'lflil{HII.18p T)'1T.l8MH Cl 0, I J (i>aaona 

(i)81,aT A ryllJII:IM R (INI:40JlI:I "I ('ropa.ll:1 11 1'011 6YJlrl:lllJlorIlIII:I II11c6uii 

IWMIIHKT 6yJUIIIIH Hd)(yrmUteHu. 

H. l~ (INI!40nll 6Hpmfli lIIap HHroH" KOMlIllliT !)M8t~1If11J He(KYI'

JUII H'lfI I. 

7. Arup l\cX IWMIIHh"T 6yJlH6 X(I)EX 6S~.1(~H, Y )(,0':1/,1:1 p(x, 

Iq =p (x, 8) oY.10Hnr8H 0 :=t.;l~MCHT (OE Iq Ma8,..yn :=tliOH.1Hnt HC-

6ClT:IHIH:IfII. 

R. Arap l{cX TS11J10M KUMIIUKT 6Y.1(:l), Y X.CI.1na 

sup p(X,y) = p(a.b) 
r.),EK 

6Y.ilaj,lIr8H 0, 11 aJleM(~IfTJlap (a,. nE Iq Mlln)liyn aKI:IIIJIllrt1 He(NYI'

JIUIWIUI. 

n. llt'Ii(:H:' Y.llfOIt.:IH (INI:JOnu )(,op I\mlJ\lIit liOMllllliT TYII:IUM )(,('''1 

l\oepJlI:I :m'l :)MO(:OlllrH H(~(NlT.11:1IteI11J. 

IO.9:mIlHIII' xyc:yeH" "iteM (I)U.1()C:Hra U!lOMe'rpHI\ aK('';Wllynlflt 

"OMIIUKT M811)1iYJl :)M8(~IHI'H ItC(KYI'.181f(~UII. 



K:9UIHWIA . 
HxTB:epuB BeKTOp cpa.30Aap.¥ 1IJI3Bl{,1\H OnepaTOpAdp 

I, Acocd TYDJYlf1IaAaP 

Antp x,lt" 6HP aE V RPKTOpra 6HI' ,,""M8T;1H rulll~IHllnUl 

B==q> (a) IWIiTO" MOt' Ii.Y"H:J('.H 118 1\)'" "Jl8n1 UIH,mlHI' OamapU;I(:a, 

V ReliT"p (J)a:IOnH 'I11:nn',.'H ()J1I~PHT()')JUtP 8HH,,-lallJ'HU ;ldi"~la]lH. 

I. q>(X+y)= q>(x) + q>(y). 
2. q>(Ax) = Aq>(x), 

tlx, yE V 
tlxE V. tlAE H 

Arap '\'11 M8T,)JUl8 )'eryllJ18pHHHllr ;);WM(~IITJlapH, {~I. ~2 ... ·.ell} 

6a:menum e,=<l>(ed, e2 =q>(e2).'''' en=<p(ell ) 6a:mc nCKTop 06-

pa3,iJlftpHHlfllr KOOpJlHllaTa..'8I)J1Jl811 TY:l".-rrall 65'Jlca. y X,O.lJlB A., 
MilTI'll I III q> lJl1:nn~JlII OllPpaTt)plUlllr {p I, P2 ... '(~II } 6n:nWJlUl'11 

MHTjlIlIlill:11 :wiilt:uIJlII. 
Amp V (~u:JO!to "KI\IJTa {el, c2, .. ·ell } no {I'I' 1'2' ... 1'11 } 

6u:u 1I':IlIP (H~PII:I nil I 6yJ1II6. q> lJH:tH"J'II o"PI)U'I'np"" JU' 6y (,a:nll~

JWP:IHru MHTPllllHjIH/m AII' lIa B<p 6Y.wu. y X,U:IJl8 6y MaTlulIl~lap 
1~'iiI1HlIl'II (IH)"MY:W 6"jw" 6of:IUIIUJlI1. 

H.,= Cl. A.·C 

liy PPJlll. C {el. ~2 .... ell } 68:1II(:JlUII {I' I , f2 .... f .. } (,o:Uft'-

ru .yrynlJII MHT,)JI'-lU. V (~aa())lI.l1'I1 """IITa q> oa '¥ 'III:un:,,'II 11.'

p.l'rup,;wpll.Hllr <P+'V i1Ht'I1H)VH:1I, q>''V l\y"aiiTMlwu IW a·q> a (:()

"" lUll'" q> 'lll:UlI\JIJI ()"'~J)8TOpr8 KYIIHiiTM8(~H M(W I'tJIU""JI8 
',yiia1JlUrJI TI~llr:IHIi:'Up 6JwoII H(')()Jlll.iIUlU:lJlH: 

(<p+'V)(x)=<p(x)+'V(x); 
(q>''V)(x)=cp('V(x) ); 
(a'q»(x)=a( <p(x». 
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Arup A I~OIl MUKiliYJl 6Y:1II6, x UU:IMU(' lU'I~TUp y'IyJl 

cp(X)=AX 

IIlulrr 6UiliUPII;I(~U, X 1U'li1'OP V It('h"TOP (Im:JO!l81'11 cP 1I11:1II1\,Jl1I ()Jlf'

IWTOI"lllllr M8xeyI' RPh-rop" /ldiI1JIB/lII, A eOIl - x 1tf'l>1'flprB MOl' 

1"';1)'111111 Muxeyl' I~()II Jll'iill:IUlllI. 

:111](" '11'1i(~":1 Y.illlOU.1H (1)U3(l,;U1pmt f\npail:UfIi. (l>apa:1 1'".U1~i
JlltIi, H (l)u:U) IIXTII('P"ij 11(~I .. elt:1 )':I'IOIl.i1ll t~Il ... 11t1l (I)u:toell 6);.ilellll. 

H 1 ..... el1:1 Y:11IOU.i1ll fIUI:K)JlU 6u:lI1(' TylllyllllUf'l1 f\yiiIlIlUI'II'IU 1>11-

11I1T11~lnJlIt . 

Ta'bpHcp: Arap n lW"C'II:t Y:1110lUII (IUI:tollarH 

el, e2. e", (I) 

Uf' .. TOpJIUpHllllr 6HpOIynWH x,aM Ill)' 'I'H3HMIIIIIU' '1" .. .iIl1 MHKJl()I'Jl3l'~1 
()(lIIl1,U IU·"1'OP':IUllHUllllr 111l:mlVlIt Hfl)()Jlll(~1I 6S'JIMlII'U, Y X,O:IJlH 6YII

;luii (I) U~liTOI)JIUP TII:IIIMII '1H:tIl",,11I 60r:IlII1MnrUII :l(~iill~IlIJ(l1 IIU H 
:UJI'II ,,"up f\ulIllufi '111:IHI\,:Ht (HW.iUHlMUrUII IU$TOP:IUP TllallMIt III~' 

<I'U:IOII 11 11 I' 6a:mnt Jl~iill:laJUI. 

:)IIJUI 611pop '1~I"Clla YJI1IOll.illl cpa;UlIIllllr (M8e8Jlall 12 1111111') ~-
:m(,1I 

e(/), em, .... in), (2) 

6(~ln1jJrUII 6YJWHH. I>y 'ru:IHMjl811 OJUIIII'UII '1eK,;m Mllf\JloPllurH HX

Tlli:Pllii IU'I,TOP:lUpllllllr lllt:UII~.lll 

x = A.le(nd + A.
2
e("') + ,,, + Ame(n .. J (3) 

(Ak - COHJIap, k= I, 2, .. " m) 
II(I'OIlU.iUl('lIl1l1r T)'II.iIUMItIIII M 1l('66":II'I1,iIUiiJUu,. liy M Tj;II':JaM 

e(",) e("') e(n. J , , ... , (4) 

TII:UlMlUlllr '111:UU"",nt ",06I1FU lldhIJlOJ\H. 

M 1111:1111';"';111 ",oum..,lIl1l1r ellltt'lt L TYIl.i18M (2) nt:IHMllllllr nel"

TOp:I<IPIl ",oell:1 ",lWnllI q.u:tolUlIIr (Mllc'umlll, 12 1111111') l,ll(~M (llU:IO

('11 ,w~lIIJlHJ\II. :'(~MlI", L l'ji ll"laMrll (3) "'YPllllltlll)~m'lt lu't\'!'f)ll.iIap 

lIil 6YIIJ~H" 1I(· ... Top.rmp "'C~MH-"C~.llf""'·IHpltJlltllr :IIIMII1':UIJU1 ImpaJlII. 

Ta'bpHcp: Arap (2) TH3lfM Oa3I1C]lBII 6y:mo Ifx1'lfepHii mmll1'8 

X,HP XItJl IWh"T0p.ilal'lIIt11r et\HJIIlp KY"8iiTMHell 
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(e(l) ,e(j)) = 0, i* j (5) 

O)::lea. y x,u.iIHa (2) Ulrl'uroH~IJI oa.,)lIe J{~liu;loJ\H Ra 

(e(t},e(J)) = I 

G); .iJen "PTUIIOpMlIJI U8.')UC J{eiil1:l8Jlu. 

OPToroll8.:J TII311M Y'IYJI l\YiUmatrll XOCCMSPIllI 1i('.TITllpBMII3. 

l-TeopeMs. L l,ueM (1U):to 1\)'HltJlllrI1 HX'I'HepHH Hel~T()lt:u\P '1'11-

:mMI1 

1/'. y(1) • ... • 1"') .... (6) 

!lOll X,(N·II.1 ,,1I:lHllrOtl 6Y.1H6, z R(~I~TOP (zEI2) (6) JlUI'H KeKTop.lop

IJIIII!' x,up OUpl1 Oli.iUlII oPTorOHll.1 OY~II'UII 6yJl(~, Y X,O:I!lll Z R(~~-rOp 

L ]lom HXTUi'PHH x U(~~"Topru X,UM op1'('l'ollon 6yJ1llJUI. 

2-TeOpeMS. i]llarlt x ReKTOp L (INL,)OIl8 f~1I11t Y'I)'II ymmr 

X= Ld",y(m. 
",=1 

I~S;PIl1ll1lIlHlI Jl(I)Ollll.lm I HIIIH ~I pyp nu 1~ll(ltUJIJllI It. liYJ Illo 
I 

(1) .j1) (",) Y .y . .... y .... 

IIC'h-rul'.lHp L ,,"(·M (1)8.')011"111' op'roltnflM8JI (,03H(~UllOII uf)0flUT Ha 

d", = (x,y("), m -= I. 2, 3, ... 

2. MacMaAap ellHIn 

I-M8C8JI8. X=(Xh X2. X:i) UC~KTftPIIIl 

q>( x )=( 4x 1-:ix2+2x:,!. xl+x2. :ixt-x;t) 

~)()pMyJTa ·611.18" 8.1M8111T1fPTlTlI '111.')111\.'111 oncpaTOp 6YJlltmllHII IIC

(tOT:UIIf I' 1111 

{ 

bl = (3, 2, 3) 

b1 = (-4,-3,-5) 

bJ = (5,1,-1) 

oll:mc:Jla lily ')JWPOTftpllllllr MOT,ulIlaelll1ll 1'Ollllllr. 
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E1fIIw. \IU:IHH,J1HJIHK ltIal.TJlapHIIH 1'($ 11 Hfpaii:Hf1\ . 

H. cp( X+y)=( 'tx 1-:ix;l+2x:I+4YI-:iY;l+2Y:t, XI+X2+YI+Y2, 

:ixl-x:\+:iYI-Ya)=( 4xl+4YI-:ix:r:iY2+2x:I+2~':11 
XI+YI+x2+Y2, :-Ix rt-:iYI-X3-Y3)=CP( x )+cp(y) 

h. cp(A'X)=(A4xl-A3x2+A2x:il AXI+AX2. A:ixl-AX:d=ACP(X) 

cP nllepa1'()lmHllr (C~II I';ll C~3) 6a.1HC·11.UrH .\p MnTpmlHC~1I I\.yiillilurll 
KYplllllllllra arn 

(

4 -3 

A = 1 
f/J 3 0 ~J 

cP OI"~J)81'Opllltllr {hi, h21 b:i } (,":JHCnUrH MUTpHl(ueHIIH 

B _(.-1 A (' r' . fP' • ( 1 ) 

clmMYJI8 (,H_IIIII 8IUtI\JIHliMII:J, (,y ep/la. 

(

3 -4 5 J 
c = 2 -5 1 

3 -3 -I 

C MUTI"tllurll 1'('CKHpl1 MHTIn1llIIllH mHf\VIII(, li,yiil1JlHnll'u anI 
(,~;_UlMlta. 

1 (-8 29 -l1J C- = -5 18 -7 

1 -3 1 

Y X,UJlllll 

(
-8 29 -l1J (4 -3 2) (3 -4 5) (-17 IO -12j B = - 5 18 -7 . 1 0 . 2 -4 1 = -12 8 79 

rp 
1 -3 1 3 0 -I 3 -5 -I 3 -3 13 

2-M8C8JIa. 



MU'I'[lIII\U <p Ollt~lmTftplfHllr 

(,H:III(~JlU I'll MaTlulIl8C~II, 

{
a l = (-I, I) 
a2 = (1,2) 

B _ ( 2 I) 
rp -I 3 

M HTIUtl VI ;)(~U \jI OIlCPUTUPlUfII r 

{
hI = (I, - I) 

h 2 =(l,2) 

('H:nU'IlHI'11 I\fHTpHU.HC~1 uYm'HIt. 

<po \jI Im:tH t;,.IlII OllepUTftplllfllr {e I, P.2} (NI:JHC~JlU rIt M aTpl'lIlm'H 

TOIIII:IClIlI. 

E'IHlD. Cl ItU <:2 \1U'I'pmlWlop {eJ, C~2} 6a:nrc'JllllI Mf)(" pUltHIIIJlU 

{a I, U2} 118 {hi, h2} (,U:uw .. lupru S"rylJ'IH MUTPlIIlU.iIHIWlp. Cl IUt C2 
MHTPlllla:luprH TC'(~"UPH MUTPH1la.:IHP ,",yiill]lurHIIH 6Y:luwl. 

(-I I) CII = 1 2' C-I = (1 0) 
2 -I 2 

fly epllHIf Cl 118 <:2 Jlupml 8I1HI>,.:IUIII MYMKHII. 

c,=(-l n c, =(t ;J 
<p ISH \jI OllepHTftp.1HlulHllr {e I, (~2} tla;JH(:llHnJ MHTI)llIla~IHI)j(IIH 

t:", IW t:,., Jl(~ ('C'JII'II.llliiMH:I. Y ",OJIHO IOK,opHJlanl (I) (I.uPMY';UII'H 

Hc:nt~1I 

E =C-I,A .C =(i -1} 
" I " 1 1_2 

3 3 
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E. =C;' B.-C, = ~(~3 ~) 
liY;l8pw:UI 

6 6 =_ (
31 _33) 1(31 -33) 

Ef)·~= ~I _~ 6 41 _I 

3-MBC8JIB. I\Y"lI;lll MIITJUUllI t-:YPlllll1l11llll 6eplI:lrufI Q) "":m~·Ut 
O/lC'p8TOJlIIlUlr Mllxeyc' I.~"T()JJII RU M8XC~y(' C~OIllIlf/l TOllllllr, 

M 11:1. 

( 
3 1 I] 

A", = 2 I 1 

-2 0 1 

E.on. XHPHh"TI'Pltl-r'Ht-: Tellr:IHMII ()P~HjlH MHXC·YC- I~OI""H TOIUI-

i3 - A 
I 2 
I 
!-2 

1 

I-A 

o 
I 1=0 

I-A 

A3 - 6A2 + IIA - A = () 

I.)' TCtII':IIIMII "YiillllllrJI ItJl]lll3JlaIWU :»ra 

AI=I. A2=2. A3=3 

X.Up 611p MUX(:YC COH )"IY" Tf'IIrJ1UMaJlllP TII:tIIMJI TY:tIIJIUJllI. 

{
2X,+X2 +X J =O 

I. 
- 2x, = 0 

"{X1+X 2 +X J =O 
2. 

2x, + Xl = 0 
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0)' TH:JUMJUtpmt (~'Ilt6, YJIHI)lntJlJ' YMY~HI" (~'IHMHHH X.(M~Hl1 
I\WIHMU:I. 

x=a(O. -I. I), )=f}(I.I, -2), z=y(-1. -I. I) 
(a, fi, y;t:O, a, f}, yE n) 

x. y. Z IU~h"'Up118p (K'JtllJlrHII 'I1I:nUV'IH UllepSTUJ)IIIfIU' MllX(:ye 

nehWl'Up~U1pIIJlllp. 

4-M8C8J18. I] HHrlI X U($1'UP L (I)H:lU!lH ';"'11111 IIIUI"" IIIIMUJ~HII 
II(H)I)II1'" 

EIIHID. ()lmlllUpM8.i1 6S:JH(~ 1~1I(~HTH!lH l\yiiHJ\snuUl f).lHMII:1 

(y'm)} = (e]",j, m=I, 2, 3, ... 

y'1)=el=(O, I, 0, 0, 0, O . .. .), 
y'lJ=e4=(O, 0, 0, I, 0, O . .. .). 

~YllJlHii 6HallcJlOII X.OCUJl 6Y.lrHlI L I\IU~M (,)H:JO 

-
x = La2me2m = (O,~, 0, a4 , ••• ) 

",=1 
1-':)'PIIIIIIIIIJlHni net-.:Tup.rIHpJlHJI U6UPST. II1.Ult 6y llt't-.:TUI).iIHI)IIHIIJ' TU" 

pClI\IIM~IH t-.:UUpJlHIIllTa;la,'11 uUJlrn l't'lIr 6Yl1H6, 

d",=(x.lm))=(x. el"J=alm 

;)IIJlH xEL R($1'UPiIllP Y"Y" (xEI]) 
~ 

(x, xY = Lai", 
m=I 

Arap xEI1 IU~hwl'Op L !lll i~rMOC~. y X.O.I11(O alm-I 110pmmr 6up()~o
Clt an6aTTU, IU"'IJ~811 (paplV1H 6y.1H6 

CID ao ., _ 

(x, xY = Lailfl + Laim-I > Lailfl = Ld~ 
m=1 m=1 m-I m=1 

6y.18!lIl. 
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, ~1~MlI"', Drllp l *) 'f!I:n1MIHHlr "'()~I)(I'"U.HI·IIT:JU"HJtall 'ry:JlI~lrllJl 

Ia~k' La;k"" 
k=1 k=1 

1\8TOJl:lap 1I1\JtIl.i18111yn1Ul 6Y:le8, y ~(l.iIJl8 -
~:IankXk 1< 00 n = I, 2, ... 
k=1 

I,HTOp.-IHP HI,lIl1jlllWYUlfU 6Y.;Ul,lUf, wy 611:uu-I 6upra 

y=(y/. Y2, .... Yn, ... ) 
yllyll 

/yj5K. n=1.2 .... 

T('III'('II;LIIII~ UUltiUPl1.illlJVt 1I1I y m .... ·mp m (IUI:tommr nc .... THpJlHIIII 

II(KlplIT. yEm. 

3. Mycru,BA e1UlDl yqyB MdCaJ\8AaP 

X=(XI. X:,!, x:-d UI'liTOPlUf 

<p( x )=(:"JxI-X2+2x:}. XI+X2-X;i. 2X)"t-X2-:h:,!) 

(l'OPMY;1lI UII:1811 llJlMOIUTllPlI1II ' .... :IIII\.IIH OlleJlIlTOP :mll.lI.iIlU·lfllli lIe

()(IT.1UII!' Ba 

{

hi: (1.2,-3) 

h2 - (- 1,0,1) 

h3 = (0,2,3) 

un:llwj{u lily ()11I'''~l'mpIlHllr MUTIJllllllellllJ1 ·rtlllluir. 

2. A = MUT(>JIIlll <p nIlC~pOT()pllllllr I 6o:nw-(\ 3) {a = (-3,\) 
f' 1 1 a2 = (1,1) 

(
-3 1) !lUI"II MlI.TJlIlIl8(·II. B" = 2 I MDTllIJlla :)(~a 'If ()1I1~pll.T()PIlIlIJr 

{
h. = (3.-2) ~ ~ .. 

UH:mejlUrH MHTPllllHI:H UY:IC:HlI. 'V'<p lfH!lHl¥nI ollepH-

b2 = (1,2) 

Topllllllr {PI. ('2} 6U:Uf(:HlIfIf MOTPlIIlllC:1I TOIIIIJJt:1II1. 
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3. M8'rpHIlo "yPlIIIHIIIHO (x'lm;u'8H 'IH:JllI'VIH UI\(~PII'I'()PIHIIII' 
"'lIxc~yc: IWKTOIUl 80 M8xeyC' C:CtUHIIII TOllltflr. 

(

I 1 3 J 
A .. = 1 I 2 

I 0 -2 

4. 01YJ'('I'OII8.i1 6a.'JltCtlH 

{Y"'J}={e}",.,J m=/,2, 3. 
• 

ilc-o 11111;IUr8Ull8 12 ;turH X HI'KT01' L I\HC:M clm:JoJlo i;'I'8JlHMH '! 

5. Ax=y (xEi}) Ufl~JNJrop qeK(~lIa Y1l'lOo;III <j'8:IOJtS ()(~fJHJIH(, 

-
y" = LO" • .!"j' n = 1,2 .... 

j=! 

TC'lIr:IUM8.iUlP TII:UIMIIIIII 1I<j)()A8JI8(~1I1I IIoU U)lIJUI 

X=(XI, Xo···, .In ,oo.) Y=(YI, Yo"" Yn ,oo.) 

u)';lca. l\yiill,WInLolHP HJIIU¥lHllCllII: 

I) l>y OIl(~JNl'n","Hllr 'IH:JIIK,.lH :HUlII.111nl TPKlIIlIIHI:U"JlU. 

~) X D8 Y 8eK'roJ,.lSp S X.OMJt8 12 IJNL1CI.18J"Ulllr ;'.iIC'MC~lrr;'''J)H 
65'-ul c .. ,a/tHMlt? 

MynBIQIJI eQIII )"IYII 6epunuI ~ 
.. ao6upM ... ~ 

I-§. 
2. ".a, M)'lIKHlI. 

-t. KotmtHY)'M. 

5. KotrntHYP" 
R. liotmtllY)'M 

2-§. 
I. ,\ T5 ..... 1a .. MIH~ BII HXTlWpllii 6>0 )''1)11 J.1( G/ A, <5 6Y:UI;lH

I'HlI G O"IHK; TjI ... 18 .. (G::J.~) MaB",),;l. 

:ltl;ut • 

X(A) c X(G) = X(L(a.:,P.» = uX(ak,p.) 
t • 

:MoOaJUHnl KjpImit6 T)'pH6;ut. 
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IIIYlUttlr y"yu 

p.A = ,uX(A):5 Ip(X(al:'p.» = 
I: 

= I(sup x(t) - inf X(t») = I (X(VA;) -: X(p,,») = 
k I I I: 

! v. P. 

= I I Jx'(t)dt :5 I Jlx'(t)dtl = Jlx'(t)ldt = Jlx'(t)ldt. 
I: Ipt I: a. (j (j\A 

H X'Mlepll ~i e>O Y'fYJI 0=0 ( e) {:OHH H 

flx'(t)ldt < E 
GIA 

6YJlliJU1rall "H~1JI6 TUIIJ1uiiMU3. 

11 

2. A = (l A" Jl(~ ("'la"~"'K. Y X,()J1/lD 
k=1 

)lA; \- p(CA); \- ~~ICA,) ~ 
n n 

~ 1 - L,u( CA.) = 1 - n + L.uA. > 0 
.=1 .=1 

:i. <I>u"ua ,,1I:IHiiJl11K, [0, I J "W(~M':Untllr X.UMMO I,I!eM TYtW8M

JUtP TYIIJIHMI1 A (j~;:WHII, M" :-J(:H l\llIl'mp TS11J1HMJ1 6Y.ill'all P 1II1H!' 

"ueM T)'1I.1HM.iIUp TYtI;IHI\U1 GYJlCllll. /l( It )=() 6Y.:JrulUI y'fYJ' HE M" 
TYII.1UM Y.l'foO:II11lJJ p. III ( P ) =C~ 6Y;I!'811HJlU 11 

m( M,,)~~ 

:IPKHII MpcA "'Y"H .. !' y'IY" 

1l 
4. il{oo06: 

6 

5. il\88u6: 0,5 

III (A )~m (Mp )~2c">e 
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3-§. 
I. ~II, OY:18AM. 
2. ~H, UY:18JlM . 
. 1. X.a, 0Y:IU,llll. 

4. ~8, oj;mIJ~H. M8(~WlalJ, x(t) = sign(t - ~) 
H. EY1lJ.mf Y"YH 3.5-TCOpcM8nan (l>O"n~lamlllr. 

4-§. 
I 

I. 11\ la 80611 : 

'f~ 
k=O k! 

:i. P"MOII 0YHH'fD HtfTeq"a.1JJlIIIYU'fH, :Ic-oer o)ii1J1lUl 11111't'rpu;,
JlUllyll'fH aM8C. 

4. iKo800": - ] 

-t; (2k + 1)2 

5. X,a, )lmmlH. 
H. '-1j;", YJ)llIlJIII :)Mae. 
7. i1jil:\, TUCWu\ • ..'IUW MYMlm~1 :>M8C. 

X. jKanuuII: 0 

5-§. 
2. Mf~TpHI"8 IllUPTJUlpU 6a>N8Jmmll(11. 

7. MM'pu,",u malYfJJupU M >NSpHJI8J(H . 

K. X,s, MSU~YH. 

H. (1)8 1)8.1 "Il.Ilsii.'lll,"" Xn ={~t} OS~JIIIU OYIWI 

;:n _ {n-; 
'='i - ' 

0, 

6Y;l(:""· Y X.OJI](U n~ Iln 

i ~ n; 

i> n 

_I 

Pm(Xn,O)=n p ~O; 

P, (Xn' 0) = 1, nE N 
r 
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6-§. 

I. ii):I" 6):;IMHitJUL IlYIIHJlf Y'lyll MlWU:UlII 

{ }" 1 
x" = --::L 

j' 1=1 

n = I, 2, ... 

Kt'TM8-IWT.1HKHU KYJmo YrHJlf. 

2. H)fl, 6YJIMHiillJl. 

3. H)~I" 6Y.1Maiillll. M a caJIHII, 

x" ={~}" . " 

I ,q 

n =1, 2, ... 

liC"1'MH-KCTJlIIKIHI o.nu6 I\UpUW tHU,)(U1. 

4. i1Yl\, 6y.1MHiiIUt. F>YUHJlf Y"yn X.("If l\HHllHii 8TpOCI> MHnmyn 

;)MfU:JIH rIll III KYJw8THnf. M 8e8Jl811. A TYnJI8MIII ffI f Jlyt",8JIH l)JJjlll JI 

TY3HJIf8H e 1I)'h.'Tll 1\1IJ»!JI<:HJI. 

!'i. "}it,. 6YJIM8iillll. MHC8Jl8H. xo=(I, -I. 0 •... ) JI)'h.-ra A TYII

JUtM,ll.8 i'TH,IlII •• lCKHH A T)1UHM lI)'h.'TaJl8pUIUI ya U'IHI'H o.lyn'lll XcI 

IIY,,'T8Hllllf X.f~·1 I\HlIllHn 8TJ)()(I,.lHJ)JI M8nmYJ( ;'MHe. 

:i. ");l\. 6YjlMHiillll. J)ymUlr ylfyll {Xn}E A 

Xn = {I, :- ~ , -1 , ... , -~, 0, o, ... } 

W~I'MII-Kt~l'mllmll KYPHO yl'J1l11 Hltcl)()H. 

4. HS'!" 6Y:IM8H/(II. IlYHllllf Y'lyll 

xlI(I)=(I+I)n. liEN 

liC'TMH-"tVI':""'/lHII <IIf'HJ(8JI8mllll MYMIWII. 

;1. Allna:lo. e[u. hJ CI'H30/(1l J1.upml\lll'll 11 1\1111 UlIIMaiiHl1nlll 

"Ynx.8l\-11ap Di'nJIaMlt enHl\ ;)1\811.1HfH li)Tpt~aTH.1Cltll, ('~ilfpa lIXTHP

p"jj B(xo. 1') TY":IHM X.C~lJ 6Y.'1MUI'HII/lH "HTIH (1)y/Ili1VIJIIII1 );3 IIlJlIrH 

O:1l1ll111 OH 6y tI'y!IKHIUI Hupam8CH 11 AH.. OJUMHHJI.IlfHII KYIIX.Hll 

:JMU<:JIHI'It liYpt:lITHJIf:UII. 

7-§. 
I. X={Xk} 6YJWIIII. Xk~ B[Yk. rkJ 6Y.1HJlllfHI-I oa k~ooHa rk~O 

6~.UlJ1.lIfaH {!i[n. rkJ} emll\ 1118p."8p KCTM8-KCT.1HfHHJI T)'3HHf 

".,II"H8 X CI'lJ:tOlUlllf ry.1&':lItI'IIHOII t""HH8J18HHIII'. 
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2. Q т);плаМД,l Н фаЗОIIИIIГ МС'I'ImЮН~I1IШ ЮЧНf'I'11I11' Шl 
1"в={Г" 1"2, ... , '"k}' I"kE Q, kE N 

iSшщ Т)'II.iшм:шршшг ту,щирувчиси БУ.J1ЛШ ()ЧIЩ Т)1шамлар ти
;ШМIIПИ I~~;риб S;'ГИНГ. 

3. х,а, ту:ш фаао бушщи. 

4. х,НР t-:,ющай Е>О, хЕ Х УЧУII 

БS;ШЩIIПlll В [х, ,1', ] i:IIIЩ шар маВЖУJ\. 

Xyдr~1I ШУlщаii 

БУЛ3Д1IГШ I Р, [Х2, r2J маВЖУJ~ на Х;OI-Ш:Ю. 
111tx;01IT I1хтиi~Рl1ii уЕ O€ (х) УЧУJ I 

У Е ~(B[Xk,rk] n Gk) 
k=1 

муное,lбаТIIИ х;оеИJl I'ЮН1МII3. 
;). х,н, БУлщщ. 

Н. х,н, БУJlЩ(II. 
7. ИУI\, БУлмаi1J(II. БУНII l\уiiндаГИ'lа и:юх;лаifМII:l. 
ФНРН:J I";ИJlаЙ.iIИI~, 

у Х;OJща 

ш(А)=е, 
1 

р(х,у)= -, 
2 

(х,уЕЛ), х#у 

8. ИУI";, БУлмаfiJ(И. I:>УIIИ I\УЙIЩШ'ИЧН r-:урен'J'ИШ МУМЮlll. 
х,ар бllР 

l{етма-I{(~'.'lию~а 1~'уiillJ(аПI УЗ.ilУЮ:1f3 фУIIЮ~IIШIII мое I~Р.т1тирамиз 

{
О, t Е [n, n + 1], ;" = о 

x(t)= чюик,лифункция, (n,n+t), (n+t,n+l) да, ~n=l 

~ t<1 
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1 x(n+- )=1, 
2 

x(n)=x(n+1 )=0 

I,YllHUii x (I) (I'YIlIiI~ltll.lnp TYII.'InMl1IIH A a('(" ('(·;II'ItJIUi1:IIIK. )I 

X.()JI]lU III(A)=4' na p(x, y)=2, x, YEA, x:t:y (,YJIUJVt. 

8-§. 
2. )(,3, (,ymlHll. 
3. )(.a, (,Y.l8JlH. 

5. YIII(,y 

I . . I 21 11 +1 2 , 1 -I I sm at. - sm a/2 = COS a-2-sm a¥ ~ 

~ lall'l - '21 < lalb < E 

,...11 n~II:JJIllIiJlUII <lH,ii]l8.'UlH Im r . 

H. (l>apaa "H:U1HJlHIi, K IiOMnah."T (I{cX) TY.UIaM (,y;I(:HH. X 
q,aJO.1l8 HXTlt(~PHii B(xo,r) 0'1111\ WUpUII 0.a8liJIHK DU 

l{(lBlxo, rJ;t0 

6);JlCHII. B(Xo. r) wnp Y'lYH 

B(xo. r)<tI{(lB(xo. rJ 

M)'lIOCS68T IiYl)JIUH6 TypH6J(H. "'Lml 

y~ t{(lB (xo, r J 

6Y':UWIl'U11 yE B (xo, r) O'lHI\, mup Mnomy.1l. Y x.OJJ.1lu I\nB (x(), r J 
TYII;WM yLJyll 

Ody)<tI{(lB(x(). rJ 

(,ymlAlIrall Od x) 8TI)()(I' MHO)liyn. 

~-)IIJlll 

OE(Y)C B(xo. r) 
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p(Ax. Ay)=p(x. y) 
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Il(·Mu .. , 
A(X)=XI 

IWMlIlIh.'THllp. x/x I #) 6YJlralIIIJllHI lIIYIIJl8li x" ()t"E X) M80mYJl U);

J1II6. XIIIC X I IUt 

p(Xn • AX()~E ( I ) 

6YJI811llrUII £>0 (~Oll M8nmYJl. I)y m8pa('1II1H l:UIIOK)Ht M81Y1'8 TU"

pup.Ha6 

p(A"x A"+Px )= p(A"-' X A,,+r-1x )= 
0' 0 0' fJ 

= p(xo, APxo ) ~ E, X" = A"xo 

UYiUlL\HI'U11 {XII} "'C'I'Mo-.. (~rJIHHHH x,neH.1 1\11.1UMH3. X HOMIIllKT UY;I

r811ltJl811 IIk~oo )la 

X". ~YoE X 

6)i.iIUJlIt rill I 

~nJ 
l"'IJ(~Mltii H(~MU-I~("T1UJH ManM-<Yll nu 

{Xn• }C{Xn} 
US;;UlJlI1. ~. x,0JJJlU "k. IIs~oo Ila 

p(Xn ' x" ) ~ 0 • • 
J1($1I1I IIk*lI s UY;lnlllll8 (I) r8 8C()(~811 

p(X" ,x" ) = p(A"· xo,A
n

, Xo) ~ E 
t , 

I,)' :UIJlJlHJlTJlIIJl. 
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