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by ykyp kVulanmala yHrigional aHalusfiaH Macaiajap
eami yayn tanaGaiaapra éppam Gepuinnn  acociii makeajq KuanG
omumn.  Hynen yHrigonan ananusjian  Macanaliap eunuja Ta-
pabagap syuraga KHAMHYMIMKRA JIy9 KeJapuiap, ALl MyXoRaMa
— My/J0Xasa IOpHTHLIA KaMYUIIME Ba XaTojapra iiyia gyspuuiap.
Iy uysran nasappan 6y eppa macasajap eun® kjpearniam. Dy
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MaBayapin  Ty6 MoxuaTi 6naan anrnab ommura épram Gepanui.
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maremartika pann yuyn ymymuiinup. Hlynuur yayn  y maremarii
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eutnn Tanal srianm.
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Talnépaanm.
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1-5. TYTIAAMAAP HA3APVSICUHMHI SAEMEHTAAPH

1. Acocuii TynryHIaAap

Arap A Ba B TiIaaM OjeMCHTIApH  Opaciyia ysapo Oup
IEMATIH MOCIME YpHATHITAL Oyaca, A Ba B ryiuramiap SKBHBA-
JelT Jleiinaaj(n e TeHr KyBBaTIH Vramiap aennaaj.

DRRUBAACHTIME © J1e0 Gearniatiaji, ADHn AR,

Ukrenra gerint A Ba B TVruramaapiarn sdemMenTiap conm oup
xmi Oyaca, Oynpaii A Ba B rinaamiap osksusazent &xuorenr
rypsaran OFaau.

[ynpait a6 TynaamsapHunr Tenr Kyssamii (Oup xu
KYBBATIMANK)  TYHIVHYACH HCRIN THIaMIap DACMEHTAAP Conii-
QU GUP XHILME TYIIYHYQCHHNIT AHPHHCHAT ubopar.

Nxruépuii A THnsamuunr RyBsataim A éxn m(A) jned Ged-
ruaaiivis. Jeran TYILIAM KyBBaTH TYIIAMUN TAUKIL DTYBUIL 9:1¢-
MerTaap conmpain nbopar.

Macasan: A= {a, @, ....as}, A =23, m(A)= 23!

Arap A rynaam N = {l, 2, 3,...} narypan conjap TYILIAMHId
aRBUBAJCHT GYaca, A canogm Tyiaam jefinaau.

Canokan Tyuaamuuur Kyssarnimm X xapd onnan Gearnaaii-

b ) i
M3
m(N) = R, éxm N = R,

Harypan conaap TViLiaMura HRBHBAJICHT Gyumaran yekens TyI-
JlaM caHOKCHM3 TYIL1aM Jieiinaa.

Teopema. [0,1] reemajiarn nyxranap TYIIAME CAHORCHBJIP.

Tapud. [0.1] keemaparn nykrajap TynaamMiara HSRuBaacir

Gyaran TVIUIaM KOHTHHYYM KyBBaTIM TYILTaM meituianm.
Korrunyym t¥miam gyssatunu ¢ xapd Ouaan GeariaaiMmus.

U=]0,1], m(U)=c ¢&rn ?} =

2. Acocrdii TeopeMairap
i.1-reopema. (l{al|'mp—I'ii-pnnm-ih|) arap A Tynaamuimnr Ay
KHeM  TYIAaMH AyB Oyand B rynaaMumir B; wuem ryiaamn
ByoA 6¥aca, y xoaua A~ B Gyaaul.

1.2-reopema. ‘lexiul Gril calloRAN MILAOp/art dekal R ca-
HOKJ TYIIaMIapHITir GupaAmMMACcH, A G eRIl canorn Tyn-
samnan nbopar.

1.3-reopema. Arap A THILAMHMHT 2JEMeHTIapH yerJn napa-
merpaap Ouaan aldEjatrai 6yaub, xap Oupu Hup-Gupura GoraKR
Gyamaran xoaja caHoriu TyIamaap KuiiMaTIapuiil rkalyir Kuaea,

v xoajpa Oynjai A={a ,, s m} TVILIAMHUHD  KyBoaTH
w ¢ A | % 3 o o)

m(A)=¥, Oyaaau.
By TeopeMann KYANAriia Xam KeJATHpiil MYMEMWH.
1.3A-Teopema. Arap A TIAAMIHIT dACMEIT1APH ] Lapamerp
Guoan  amukganran  0yamb, Gyaapnuir Xap Gupn  Gomkacnra
foram; Gyamaran XoJia caHoRm TYHAaM  RUAMaTIapuin ikalya
KIAICH, B
A={a x}’ x, ={xi, Xg. -} K=l o li

3 ey
| 2? bl

Gyaca, y xoana m(A) = X, 6yaau.

1.4-reopema. “Heran ExM CAHOKIN MUKJIOPLATTT ROITHIYYM V-
JAAMIIAPHITAT GUPAALIMACH AHA KONTHHYYM TYILTaMIaH nbopar.

1.4A-reopema. Xap waupail @, b] cermenrjarn 1ykrajiap TVII-
JaMi KOHTHILYYM KYBBaTIH Tynaamaup.

1.5-reopema. Arap A TVILIaMIMHT DJCMeHTIAApH 4 ={a, ., ...}

caliokam napamerpaap Ouaan aunkaanran 6yaud xap oupn Oup-

Oupura Gorauk OfaMacian MKEWTa Xap Xuil KMiAMaTiaptin Kaby:

kuaea, y xomia Oymaii A inaam kyssamu m(A)=c 0yaaum.
1.6-reopema. Arap A TynaamMuuHT aemenTiapn A={a, ,, ..}

YCRIN BRM CAHOKIN NapamMerpiap Tauimn Guaan anuiiairan 0y-
_'mq. xap Oupn Gomkacnra Gormg Gyamaran Xoaja KOHTHHYYM
giiiMaTin Kabya Kuwiaca, y xoajna Oynjaili A Tiiam  KyssaTh
m(A)=c 6yaann.




1.7-reopema. Vaaykens dpynsigisuap tiunamn gonrmiyym

m(Cla, b)) = ¢

1.8-reopema. @apas wuaaiimik, M uxTuépuii Tusamn 6.1
cui. Arap siaemerrriapn Munnr xamma giem TYIAaMaapuian uto-
par G6§aran tynaam M 6§aca, y xoapa Munnr kyssarn Gepiiray
M rYuaaMHINr KyBBATHIAH KaTra OVnaun, swim

m(M) > m(M).

Aemak, 613 Gepuaran M uxnépuii ynaampan KVBBATH Yiijjai
warra Ofaran M r§naamim Tysunmimng MyMENU Ba Oymjan aug
kyssari TMunkugan karra Gyaran Gomka rynaamim TY3HITHM 113
vyminn. Hlynpaii kuan6 6us yssaraapunur okopuan Yerapa-
JaHMaran MKAJIACHITN X0CHI KUIIINUMIG MYMKHH.

Arap Minnr syspartmim o jecak, y xomta Mymnr kyssam 2*
OyanG, 1.8-reopemanin
o<2”
TEHrcnsank  kypmniiga wgonaiam mymeun. By renremsans M
HCRAN TYuaam Gyaraina k¥puiué rypuduu.
Arap @ =R, Oyaca, y xoma R, <2, snun naTypana con-

Jap TYIIAMILAN TYSHATAH KUCM TYUAAMIAAp TYISIAMIIHT KyBBaTI,
HaTYpail coliap TYTUIaMHHNT KYBBATUAAI KaTTa.

1.9-reopema. Harypan conaap ryusamuunnr xamma KHCM
TYUAAMIAPHIANI  TYSHArAN TYIGAMINMIT  KyBBATH ROHTHHYYMJMp,
ATHI

okl

1.10-reopema. “Iexan éxu canoxin MUKJLOp/Iari camorin -
aAamiapuur exkapr kynaiitmacn canokam TYTLIAMIIHD.

1.11-reopema. Arap A Ba B TYIIAMIAAP KOHTHHYYM KyBBATI:
ora Oyaea, y Xoapa ysapuunr Hexapr kjnaitrmacn AXB xam kon-
THHYYM KyBBaTra ora Gyuaamm.

Arap ¢ =c womtiHHyym Gjica, y xoama 2¢ — TTIIMEPROHTITHYYM
neiinaam.

1.12-reopema. [0,1] cermentia Gepuaran Xagukmii (pynsigs-
Jap  TYIAAMUHINT KYBBaTH 25 ra Tenr, snin FHHEPROUTHITYYM
RysBarTuyain ubopar.

1.13-reopema. T¥rpu unmsnrnmnr Gapua Kuemiapnjan Tysmi-
ran TYniamMaIap TH3MMIHUIT KysBaTH 2¢ ra menr.
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3. Macaaanap e4HII

1.1-macana. [a,b] weemajarin HyKrajdapjan Tysmiaran Xamma

eTMA-KeTAHKIAp TYTIAMA KONTHHYYM KyBBaTra Hra JRaIIMrH He-
KreTMa-Re !

GoTAICHH. s 3 e
' Eaum. |a,b] kecvMajarn uyKrajapian Ty3uarain XamMma kerma-

keramkaap Tyiaamuim A Guaan Gearnaaiiomi. ¥V xoapa xap OGup a
anement (QEA) a=a; 5,
Guaan amgaanran 6§aud, Xap Kaiich ﬁclmmu-m‘a ﬁc)P.fl:ﬂ{_ 65_".[.1?-1‘&1-
pant xoana [a, b] mykraparn gykrasap ryiuamu rgaunun. hjylmau'd
sra Gvaca, miyHua KuiMarTiapii gabys KuJajM, ABHI KOHTHITYYM
li.llﬁMlﬂ'l‘ kabyn wuaamp. ¥ xoapa 1.6-reopemara acocan m(A)=c

. e CANMORJAW  LIAPMETPRAAD Tallaml

Ovaa.

1.2-macana. Arap

A={x(1)eC]0,1]: x(0)=0}

Gynca, A TYTIAMANHE KyBRaTIl HIMara Tenr?

Eumm. Dapas suiaiiin,

A=tx(D)eClo, 1] x(U)=ad, 0<a<]}
Gyacun. ¥ xoana AjCA Ba m(Ap)=cSm(A) 6§amum kypunnb Ty-
pubuu. Uksnagn romorgan ACCl0,1] sa m(C)=c 6yaranupan
m(A)<m(C)
ADApian m(A)2m(A;)=c. /lemar, m(A)=c
1.3-macana.

1
2

A=1x()e C[0,1]: _[x(r)dr =0

0

TYILIAM KYBBATH HUMara Tenr?
Ewmm. Dapas kuaaiims,

4, ={x(ne qo1): x(t)=0, 0<r<!;
x()=aft-4) $<r<1, 0<asi}

Oyaci. V xoipa AjCA Ba m(Aj)=c<m(A) oranaury pasuiail.

Mrkiman romorpan A,cCl0,1] sa m(A)<m (C)=c.
Jemaxg,

m(A)=¢

7




1.4-macana. Byryn goaduprimenin japasacy 1 j@an ommaii

auran ajgrebpank Kynxauiap TVIGaMHINNr KyBsaTi numara tear?
Eamm. Papas wuaaiimg, P macana mapruparn ameGpang

ryuxazap rynaamu 6yacun. Arap P(1)€P G§aca, y xonw

P(e)=Y.at"
k=0

kynxan  (n+l)-ra {ak}g kypunmunary - napamerp  Guaa

anmniianran 6y:m6, Gyaapumnr xap Gupn Gomkacura Goramk 6V
Maran xoaia Gyryi conapun Kabya Kuaami, ADbHI

n{ay} = a, o e e

IHyumnr yayu 1.3-reopemara acocan m(P)=a.

1.5-macana. byryn woapuigpentin Xamma airedpank k-
Xaap TYIIaMUHUHT KYBBaTH 1IHMara Tenr?

Eaum. P, opkanun l.4-reopemagary aireGpaus  Ryuxaiap
riiciamunn ga P oopraan xamma Gyryn gosdyinurenTan kinxaji-
aap rynaaMian Gcarnaaiimi. Y Xoaja,

P=UP
n=0

St 1.2-reopemara acocan m(P)=a okanninm xypamus.

1.6-macana. G pakamu RaTnammaijrad Yo gacp Ounan
ndpojananysun [0,1] weemaparn nyxranap TYHAaMHIINT KyBBaTI
nnmara ‘renr?

faum. Macama mapruparn [0,1] keemagarn HywkTamap Timia-
mutit A neé sa [0.1] keemajarn coniapun TYKKM3IN  kacpra
ditnnmacn tinaamu B 6§icnn.

by A Ba B tyizam opacnpa ysapo Oup guiimarin mocink yp-
natint Mymkud. Bywunr yayn A ryiuiamjiarn Xap Gup  kacpid
9 pagamuir onTiHuM Ypunra é3ammnz. ¥ xoana A sa B rHiaam nie-
METIapl  opachiaril Mok OMp XWI TYRKH3 pakaman éiinana
Guaan TatMunianran Gyaanu.
Hemar, m(A)=c.

Jdenarma. Arap x€ |0,1] 6yaca, y xonna x=0, o, oy, 03,
Oymjia xap Oup oy Gomkacura Gorauk Gyamaran xoapa yuin
einiIMajia Mymeun G6yaran

012 34,5, 86,7,.8.9
kuiiMaTaapjlat KaOya1 Kuiajii Ba TYKKH3 pakamiin éiniMajia Mym-
kuH OyJraH
Q2984056 8

KuiiMariaapyjai Kalyi Kuiaajam.

1.7-macana.

A{(x,y)eR%: W +x=l+y, x2+y2<1)

rUNIaMHIHET KYBBAaTH HUMara Tenr?

Eamm. Mapkasu woopminar Gomnja Ba paguyen Gupra renr
OViran oNpaHHHT HyKTajlap TViiamuan Ay 1eb dearnmaimg. Te-
KHCIHRINAT Y4UHYH 9OPAKAard HyRTajap TyTaaMuHin (derapaci-

aaruiap Gu.:ml_l oupraimkja) sa y=x, x20 nyppa érysun HYKTajsap
TynaamMann Ay fe6 Gemruaaiunig. V xonna,

A=A1NAy
Ar{(x; y)eRE: xZ4y?<1)
As={(x, y)eR?: x +x=| +y}

Oynam (makara gapaur):

=

&
>

:\CR"! 6yuranna m(A)Sm(Rz):c.

812317}
B= v 2. « «

Giiacun. {06y JeR%: y=x, x20, x*+y?<l}

Y xoi
Xoaa BCA Ba m(B)=c skanauru kYpuHuG TYpuGum.
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Hlynpail Kumob,
c=m(B)s<m(A)
Juam esm(A) Ba m(A)Se TeHrensMKaApIAL
m(A)=ec

keJAuld uMRajn.

1.8-macanma. A=[0,1], B=Qn]0,1] 6¥nca, y xomma D=AxB
TyTIaM Kyssaruiin Tormnr. bynaa Q panponad conaap ynaamm.

Eumn. A sa B ryuanamaapunnr lekapr wynaiirmacu (x, y)
aydrrnap TVisamuan ubopar 6§umbd xe A, yeB nappan udopar-
map. Hlyvaaur yayn DD rynnam gyiiunaruga ndpomananajm.

D={(x, y)e R%: 0=x<l, y=0, oacB}

Oumn DcR2 GyaraHuiaH m{D)Sm([{z}zc
Urknrun tomougan [0,1]CD 6yarannpan

m([0,1])=c<m(D)

Jemar, m(D)=c

1.9-macana. «Arap A canorim Tynaam 6yaca, y xoda A TVII-
AaM XaM canokam 1e6 Tacugaam mymkuamn? 4 sca Anane Ty-
TalMacil.

Ewmm. Papaz wnaaiinug, Q panmonan conaap tiinamn 6y:-
CHI, STLITH

QGR=(on, =)
V xouna

m(Q) =X,

Jm 5=R 6§arannan sa m(R)=c Oyaranujan
m ( Q e

xocia Oyaami. [lemar, Macamajgarn Tacuig YpIHii aMac.
1.10-macana. Komiuieke Teruenmkna sin z ynwnms Qaiat
MABXYM  Kuiimartra ora  Oymaguran  gykraigap  TVILaMiimnr
KYBBATHIIN TOIWHT,
Eamm. Msnanaérran timaamnuu A jie6 Gearndaiiing

sin z = sin(x + fy) = sin xchy + i cos xshy
~I) v £ =fy

" e? +e” Chy__e T

s A ; 2i

oyaramplan A Tynaamja cpaxar sinxch)y=0
; R2 (pasonuir HyRTajapu Knpajl. Jexnn ehy20, yeR.

l_\* <o} ACR? 6¥aranu-

Gyaajgiran ;
I sinx=0,

[ymuir yayH A={(x,y)ER*:
nan m(A)=ec.

W kiiimay ToMOIjiaH

B={(x, y)eRZ: x=0, | <eo}
rinaam A Tynaam manjia srofinawran, asun BCA.

S m(B)=¢ oranaurnan Kaiijy kuacak sa BCA mynocabar-
Hil 9 THOOpTra oJicak,

c=m(B)<m(A)

Huxost m(A)<e Ba m(A)2c reurcusanknan m(A)=c Keand
GMRAUL, ABHH Macala MapTuiard TYIam RyBBaTH ROHTHHYYMIa
'TeHT. ;

1.11-macana. [0,1] Ba l(},l]\_[ 1| rynaam saementaapit opa-

1.
cnjia ysapo Gup KPiiMaTIN MOCIMK YpuaTHHT.

Faum. A sa B tinaam siaemenriapy opacwjia ysapo Gup
KHITMATINT MOCIMKHH Ryiinjaruga ypnaTuin MyMKRUH.

(Papaz kuiaiamk:

4 ={xe[0,1]: x=L£ ne N},

P

A=[0,1]

B ={xe[0]]: x=1, ne N},

n?

B=[0,1]\{t}

3

By Ba C; r§nnamaap canoran. [HIynuur yuyyH yumnr oJieMeHT-
JApH opacijia yzapo Gnp sEAMaTIII MOCTIKHIT paKamiall KOUIacH
6yiinua yprarmn MYMKHMH.

A/C{=B/A;

Iunum

e ik e I )
C'_A‘UB'“[I’T’T 4

(d|—

ned Gearunaiiang,
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Oyaraim  yuyn 6y Tynuam onementiaapu  opacuja ysapo Oy
RUAMATIN MOCIMRHM «J30HR §31ra» Kougacn Guaan Ypuatuin MYyM.
KHH.

by sca A Ba B tiunam snementiapn opacija yzapo Oy,
KHUMATIN MOCIMKE YPHATUMI MYMKMH SEaFITATMHN KYpeaTajiin.

4. MycTakuA eguIn y9yH MacaAaAap

I. A={x(1)eC[0,1]: x(lpn} TYILIAM RyBBaTH KaHjaii 65
2)
m?

2. @apas wuaaiiank, A TYFpU 9H3NKAQ catlokan TYIAaM Oya-
cun. By A tynaamum o Murjopra (o€ R) ewmsknugan xoci G-
ran Ag Guaan kecumMaiiran K6 cuiTHIn MymEIME

3. A tynaam ysm Ouinan yerma-yer Tymmaiiran guem TV
JamMra  DRBHMBajeHT GYaranjarnna Yereus TyiLIaM OV yie-
Ooraanr.

4. la,b] wecmana Gepuiran Ba 6y keemamymr xeu Gyamvaca
OuTTa HYKTacuia Y3WILIIra ora Ofaran pynsumanap THiamMuinr
KyBBaTH Kaijait 6yaamm?

9. XamMMa MOHOTOH  (PYHKIAAAAD TYTUIAMUHMIT  KyBBaTI
kamai Tomuaam?

6. ®apas wuaaitimk, [a, b] kecmapa Gepuiran x(t) (yn-
wusazap xap o6up t, (L,€[a, b]) nykrama sokan MuHHMyMra ora
Oyacuu.

Bynmaii x(1) ¢yusupanap [a, blpa xap xun kuiimaraapi
COHN CAHORIaH opTHE OYiiMacaiuryn neboraancun.

7. [0,1] Ba [0,1)/Q rynnam saemenraapu opacupa yaapo Gup
KiiimaTmn Mocank ypnamisicnn. Bynga Q pawmonaa conaap -
namu.

8. [-1, 1] keemajarm paumonan mykramap Tymiamm A Ba
B={(x,y)€e RZ, x2+)-'251} Oymca, y xomna D=AxB TVILUIaM RyBBaTH
Kanjaii 6yaapm?
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2-§. YAYHOBAU TYTIAAMAAP
1. MacaraAapHY €9dIl Y9yH 3apYpPHil TylIyHYaAap

(Papaz Kuaaiank a=(a, a,..., a,) Ba b=(b;, b,,..., b,) aap R
dpazormnr ukkura nykracn 656 a;<b; (i=1, 2, ..., n) 6§acun. Yoy
G={xeR,, x= (X1, X2, ..., Xpn), @;<x;<b;}
ryiziam R, azopa n  JAHOBIM OYME Napaiierenurnien aeidunanm

BA

F={xeR,, x= (X1, X2,..., Xn), a;<x;<b;}
tyisiam R, pasona n ynmoBam  énuk napaiesienune] geiinia-
.

GCDCE mapran  gawoatnanTipysun ) t¥muam yun a sa b
nykrajgapia 6yaran n-yadosan napaiieicinnesy eiiniau.

Arap ACR, r¥naaman yzapo kecummaiiuran {Dy) napase-
denunelapuuur Gupaamvacy kypuumnia  ndogajialr MyMKIL
Gyaca (A=UDy), y xoama A alleMeHTap TYIJam Aciinaaru.

Yy

* !
U A= inf Zka

AcuDy
k
con A (ACR,, ) Tynaamunnir tamku Vauorn nefinaanu, Gyija

n
mD=[](b.-a.)
i=1 : :
COH N JIMOBAN Napamieaenune) éxn F(G - ok éxkn  F -énug)-
HUHT Xammun Jeitnaaiu.
Taspug. Arap Ve>0 Yayn mymjaii amemenrap BCR,, Tinnam
masakyn 6§au6, ACR, O¥arama

,u* (AAB)<e

Wae T XOJIT: o &
6yanca, y xomna A Tynaam JleGer 6yiiuga ymosan peiinaany.
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Aeder 6yinya Kapaaaérran yauoBam tynaamaapiarn A gy,

JAMBUHT TalRn  yadosu  my rVivtammmnr  JleGer Yauonn neii

A
m - Ba BA 1e6 ésminapn. Tawkn yadvos Guaan Gup
VIMOBHM XaM Raiil Kiuiaiiimes.

BiakTa Hugy

Yoy W A=mD—-u (C4D), Ach=\ D)
k

CoH A TYIUIaMHIIHT 1MKH Yirdosn eiinaami.

I A r§nsamanir JeGer yasosimm gyitnariua ratpiig,
MYMKHH.

Taspudg. Arap ramkn na wuku yavonnap Tenr Oyaca, y xoina
A rymram yirgopam neiimiaaam sa 6y cou yuunr JleGer yiuonn 06
arajgajgn Ba

W A=u.A=uA
neb éaunamm.

Arap Oy renrimk Oaapuimaca 7y7uaM YrdoBcas feiinna .

Arap n=l 6§nca, y xoma ACR| tisamuunr VIHOBUHN yp-
auran (6up yauosim), n=2 Gynca ACRy Tyunamuuar yauosui
ACCH (TeRHC MKRM Yadosim) jie6 araiimus. Uxrmudpwii k yauoni
(1=k=n) ACR,, r§iam yuyn s yauosin Jruorun (k<s<n) Tyuiyi-
YaCIHW KHPHTHIT MYMEHH.

THusamnunr Jauosn wekens guiiMatinn Xam Kabya K
Mymikui. By xagga  Ryiinparian o gaiigy oramps.  Canoran
MHRKJIOPJIary ¥ekam yiuosra ara Oyaran Tynaamaap Oupaaimmaci-
UHHE YA490BH YeKeu3 RUitMatiin KaGya KImm MyMRHI.

2. Acocuci# TeopeMarap

2.1-reopema. Yauosan TyaMHuAT TYMPYBUHCH fiHA YiIUoB-
Iu THiamMaan nbopar.

2.2-reopema. Yauonan ryiaamaapuunr 6 Oupnammacn, Kecimm,
AlMpPMacH, CHMMETPUR aiinpMacy siia §adosan Tynaamamp.

2.3-Teopema. Yauonan TYIIaMIM §IM0BH HOAra TeHr Oyarail
TYTJIaMra yarapripiii YHHHT YIHoBRHTa Tabenp Kujimaiim.

2.4-reopema. Xap Kaujail Bapaicaenunesy §INOBAMIMP BA
YHHAT §J1U0BH N-JI90BIH Xa5KMra Teur.

2.5-Teopema. Xap wKaujiaii siementap Tyniam yauonu Ba
YHHHT JUIMOBI YHU TallIkWl KIWIral [apaaieiervneiap yiagonia-
PUHITHE HHFHIIHCHTA TEHr.
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spanmacti Ba K

A CA2CA3C...
ranikIa THO Moc paBANa

A -
THOBJAN ""'IlJiIM.’-IElp O]

Cavorin MHRJODIATH ¥

f-TeopeMa.
& . sermMacy Ya9oBan Tynaaman ubopar.

(oK) TVILIAM FAM0BIHAND.

2.7-reopeMa. MxTuépuil nug
9 8-treopema. Arap gamoniut A, Ag,.
drn kuckapysun A1DADAD..

Tylulamaap Kenraionuil
KeTMa-ReTikHI

i T =
A=U A A=nN A
x=l1 k=]
Gyaca, y X0qyia Xap MKEH Xonara
lim (u4,)= uA
B—32

Oyaau.
9.9-reopema. Arap A=U A 6ym6, A (k =1, Z, BRd
; k=1
rinnamaap Yagosan 6yaca, y xoija
pASY A,
k
2.10-reopema. Arap A (k = 1, 2, 3,...) yavosun tyiaamaap

oyai6 A=U A ; ANAFD; i#j 6yaca, y xona A = Z/I,n_
k=] =
oyaammn. ;
duan Yauosena TYnaam xakuaa TYXTammb yramus. i
Yerapananran yadopels TYIIaMUNIT MaBiRyLIHIE  KyTHHari
MHCOI1a KYpeaThianm.

Aggano, [_l l] CCTMEHNTHIHT HYRTajgapi opacijia okBiBa-
2.2

JENTANE TyulyHuac KUPHTHIA[N.
Yy coun paumonan Gyuca, yjiap SKBHBATEHT ||einiajiin Ba
¢aamus. By oksusajeniimg Ryiuaru Xoccanapra ara:

1) Cummerpusani: arap x~y Gyuca, y-x.

2) Tpauswrusang: arap xX~y, y~Z Oynca, X~Z.

3) Pedaexensauk: xap rampaii X snement yuyn x-X.

Arap X Ba ¥ HUHI aitupMaecu X—
x-y neb

By epna, acocan l:__l 11 cermenr, Yaapo sxsupagent Oyaran sne-
e "2

Menriapnan - woopar  G6yaran  K(x) cundaapra  askparmuiajis
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he.

(X€ [‘i _IJ) Dy epua ukkura xap xima K(x) enud ¥3apo
2

9

cummaiign. Ulyopaii siom6, [_ l_, lJ CerMCHT Y3apo. Kecuiumaii g,
2 -
rau curduiapra 6§anuay.

I Gy cuudpaapuunr xap Gupusan GurTajgan saemenr ray-
186 o6, Oy Tanaab oaunran plleMenTiaap Tynaamunn A Guan
Gearnnanagr. Byupnaii A TYIUIAMHINT YiToBens DRAHINTH, SN

U* A+ u A
mynocabar [1] nunr 22-§ na Garadenn Gaén KHJIMHTaH.

Macasanapu emnn yayn Ryiifarnaapun scaaru jramns.

I. Tyrpn wmanknarn & HYKTaHHAT aTpoghu Ned my nykrany
¥3 nuHra onran opaiikka (uuTepanra aiimuaag).

2. Tyrpn wmsnipa Gnpop & Hykra sa E r§nnam Gepwiran
Oyacun. Arap & mywraummr Xap rkanpaii arpoguna E tinuaamuny
€ man dapkim kamuja Gurra HyKracH 6§aca, y Xoaga € mykra 1)
TYILIAMHUNT JTHMET HYKTACH Neiiniajm.

3. E tynaavuunr 6apua apmur HyRrazapujan nbopar 6yaran
rynaam E rimaavunnr xocanza riimramm Heiinaamm Ba yuu £’ Gu-
nan Gearmaiivig.

4. E=EVUE rjnaam E r§nsamimur éruivaci Aelinaan.
3. Macararap egmm HaMyHaAapH

I-macana. A={(x,y)eRs, y=2%, ) y=12-2%, y<4} Tinaamuunar §i-
YOBMHU TOMMHI?

Eaum: Macana wapmupan 2%=4, 2-2x=4 Oyaranna x;=2, xy=-1
TonamMus. A Tiniam Ryiiugaru 4uamaa (1-uusma) TerueamkuuHr
MITPUXJAaHran KHEMMaH nGopar.

¥ 3 y
y:‘),‘z-‘ / y=2%
T : _;
-1 a9
I-unizma.
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['y VITJIM SlAKR Ba 2.?-’!‘(.‘0[}1‘{\Iill'{i acocan 5:'-i|‘illii.|||n. yHNIr
b ] -[-} o Le by 5 T ”| - . S

¥ N TAHTAH 103ara Moc KeJTalii. YHUHT yuy
pea ITPUXJIaH] dar
\e‘ﬂllﬂii}l j,LA

pA = T(4 —27)dx + 2j(4 —~2")dx =
-1 L]

X 5 j X 5 9

*/o" 2mals 2n2

9-macana. Papas ruaaimk, A ryuaamuunr énnamvacn 4

Gyacun. <Arap HA=0 6ynca, y xoina 4A =0 6yaau»  j1e6  rac-
JILY] . i

JRAa MyMKHHMI? s

Tynaam TyTamMaciim aciaTiod yramua.

A rYnaamimmr Xocnmaasui  ryiiammn A

4 . 4

AU A'= A ryunam A r¥naamiimr tyranmvacn jgeiinaam. (A" —
Oy AHMHI JUMUT HYKTaJMap TynaamMu ). B :

Eunm. ©@apas kuiailing, xamMma Xarukuii VRIara paugoniad
conaap tymaamu  Q  Oyacim. Q Tynaam cadorim Gyarann yuyn
VHITHF HYRTaZapiuy pakamiaad (nomepaalb) sinkamins:

oymenin. ¥V xoaja

z-l’ TE’ TR’ s

Y xonja

oo

. 1{rk}

Q:

dupn {Tk}ﬁ{q}:fé} (ke#s) Gyaranunan.

Teopema 9 ra acocan

YYHRN ﬂ{rk }=0

Nkkimun romonpan @ = R, 6Yau6 ynnur unsain 908

HQ= R =co
Aemax, “«UA=0 6yaca, y xoma ﬂA:O oynaun nehb  rac-
IUEJa llwl:yrypum.,p_ s s e e
17 | THIT]
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3-macana. A tynaam [0,1] mnywrasapuim FIIm Racp ey
nap I\'S"Illllll-llllll,'lﬂ npojanaran)ia I Ba 4 paramiap KaTHalliMajj.
puran HyKranap Tynaammjas ubopar Gyacii. Bywmait A iy,
HINT 908U [IAMara Teur?

Eamme. [0,1] weemann 10 Ta Teur Oyaaknapra  6¥nawvy
ga Xap Onp Oynaxun yeysun 0.1,2,...,9 pasamaap oprain G-
rumaiivis. A TVnaamaa  Gupuban Yiau pakamu I Ba 4 0¥:1ray
HyKTajap KarTHammaiimn (2-4nsmara gapaur).

2-qii3ma.

By oaca Gusra [0, 1] recmagan L. 2] B2 [_4_ S o
100 10 100 10

'f'l)'[.lliil.]"l..'lil]ll!" '-illl\',{lpllﬁ TalniamHH" GIIJIHH[J{!JUI. ADHIT  OUPHHYH

kagamaa [0, 1] wecmaman yayniauri 2 Oyaral MRRWUTA 1HTep-
10

panny unkapu® tauiam  kepag. [Hoiran cakRusTa Reemajia myil-
Hail  MyXokaMaHi TopHTamis:  xap Gupnan 10 ma  menr Gyaarka

Oynamus Ba ysynauru — ra remr OGyaran  MKKWTaQIl niirep-

10
BaJIHI  TAINAaiMH3, ABHA  MEKHHYA KalaMjig [0, 1] xecmajan
Ji4oBIl 3._2_2 Gyaran Tynaamim yukapud TanmaiiMus Ba XokRd-
1

sonap. Huxosr |0,1] keemajan yayosn

oo % n_l
__17_+82.L+___: Eg_:

oo n
> [3] -1
10° 10

o
UG=—+8 2
10 n=1 10" 4p=13

A=[0,11\6

Gyaran G ouuK TyTUIAM ynkapn6 Tanmanagn. JHm

6yam6
pA=4{0,1}-uG=1-1=0

Gy §3-§aisan pasiman.
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" [ [ Hoara Teur OVnran xap wkaiyiad oymmac Bu
4-macana. Yoy HoAre . )\ ? 1 ;
Sk TYNAAM Xed gaep/ia 314 dMacaur peboraaHci.

Macagani eqninan apBajl TYNAAMHUNT 3HIIHE raspupuHn
senaiimiiz.  Arap rynaaMHnnr  Gupopra  Xam  GIFH3 (nuekper)
HyKTACH Gyamaci, Gyiplail TYIAMiM y3uia 3u TViLaM Jieinaajm.

\ LL LSS a -~ L G
Arap AnpHr TyTamMacH Oyirad AD B Oyaca, y xoana A 'r.\‘_"u-l
apu  Jleiinaajm. Arap A Tynaam Xed xarijail

gam B Tthuamia
A TVIaM Xed4 Kaepia 314 aMac

mapja s Ofamaca, y X0
neiimaaju, rbiM - Xap oup B C R mapja Gowsa B'C B map
mapzay 6yamd A
A xeu Kaepjla siimac neiinjanu.

B'NA=9
Macana esuvu. Papas KuIainaig,

Tyiiam Gumad ymymuil nyRrara ora Gyimaca,

F C R, rtynaam §nuosi
gonra Tenr Oyuarau Gyumac énuk Tynaam  Oyacun. B(e,r) C R,
oca B(e,r)nF=2 Oyarau UXTHEPHI ouuK 1ap OFucuin.

Arap B(s,r)c F  Oyaca, y Xoijia
0< uB(s, 7)< UF
Jexun  Oynjail O§amiun  MyMENH dMac, HYIKH

HE =0

Hemar, wymaii xe B(e,7) MaBRyll oyam6 xg F'. Y xoma
xeCF. Jexnmu CF ouwns tymaam. Hlynunr yuyn
¢u 6§nran A(x)

Xuuur arpo-

A(X)NF=2
KaloaTiauTHpyBm
A(x)C CF
Oyaran A(x) r¥unam manmygmp. Jwm B(e, r) — owik Tyniaam
Gyaraun yayn ‘

HIApTITN

U(x)C B(e, r)
Oyaran U(x) tynaamun onaiimis. Papas kuiailmig,
Gyacun. V xou V('JC)“—_A(JC)(\U(X)
Aci. ¥ xoiga V(x) tynaam x nywra arpoduuip Ba

. V(x)cA(x), Ax)NF=2
6ynaranunan

V(x)NF =@

19




By myxoramailapra acocan
B(e, r'YnF=9
6yan6

B(e, r')CV(x)cU(x)C B(e, r)

Gyaran B(e, r') ounk map MaBHRY/L.

Jdemar F Tinaam xeu kaepja snu nsmac.

5-macana. Arap —I< x < 0 Gymranga f(x)=x% Ba 0< x < |
6yarania  f(x)=1 6fuca, y xomna uxruépuii  ae R,
E(f>a) T{naam yavonm 6§aapumn?

Ewmm. Arap a2 | 6§aca E(f > a)=@ Arap 0 < a< 1 6y
ca, E(I > a)=(0,1]. Arap —1 < a< 0 6yaca, E(f>a)=(—v—a . 1].
Huxosr arap a < —1 6§aca, y xonma E(f > a)=| -1, 1]. Duy
g, (0,1], (—\/31 1) I=1, 1] riunamaap $ngosu 6yaranijay

Vae R yuyn E(f>a) tyunam jagosiu 6§ nanm.

COll I\'l;\.‘“

4. MycTakdA e9unI yIyH MacaraAap

l. Arap
A={te [0, 1]: x’(1)=0, x’(1)€C]0, 1]}
Gynca y Xoana
nA=0
Oymumuan ucboraanr.
2. Arap |0, 1]
(k=1.2,...,n) tyuaam yaymn

Z#A* >n-1 6yaca, y xonna ,u( ml Aﬁ) >0
k=1 R

Oynummun ucboraanr.

3. 10, 1] keemanuur Xamma Ji9oBan KHem TiLamaap Tyriia-
MHHIHE KYBBaTH KOHTHIYYM KYBBaTlaH karra akananrn ucOoT-
JNAHCUH.

4. ‘TexncangHUHT OMPAMK KBajpaTiary |sina|<% Ba cos(x+ V)

KecManuir KueMm Tynmaamu  Ofuran Ay

nppaimionan con G6ymamran (x, y)€R? mykramap TymmamiHIHT
KHCM THiLIaM A40BWHT TOLHHT.

5.Conti YIIN CAHOK THU3HMHIE ésranpa, 2 pakam 3 pakamjan
appan yupaipran [0, 1] weemammnr kuem T§iam fauosunn To-
LT '

6. Papas waiiaug, C aiinadanuar ysyniarn 1 ra renr 6§a-
ennt ga O 6upop uppauponan con 6§acun. C afianann n-omw (n-
Gyryn coil) Gypuakka Oypuiria Gupop Hykra ailrananunr Gomka
II-VI\',:I‘a{‘IIFi] §ryBun iyrasapiy 6up enngra kupuramus. By cnHd-
.-"l;]pllll][l‘ xap OMpH HYRTAJAPHUHT CAHORIM Tynaamijian nbopar
Gyaam. Xap oup curdyia OuTTajal HYKTa TanjaiiMus. bynpaii
nykragap Tymaavuan @, ne6 Gearmaaiivuz. P, rinaamuunr yi1-
YoBeH3 ARAANTHHM Kkipcatiir (kypearma [4] 264-265 Gerra
Kapanr)




3-§. VAUOBAU OYHKLIVANAP

1. 3apypuil TynIyHIaAap

Vigosnm  E Tinaamia Oepuarat f(x) ¢ynxipa Ba HXTHEPI;

ac Ry cou yayn
E(f>a)={xeL : f(x)>a}

rimiam yaonin 6yaca, y Xoma f(x) E rynaamaa FagoBIN (PyHK-
i eiinau.
Arap

u{xe k. | £(x) | =o0}=0

Gynea, y Xoaa I, rynaamia Oepuaral f(x) Qynsiyis aeAp
XaMma sRONA YCKIAN neiiaanm.
Arap

lim p{x€ Etfn(x)*ﬁf(x)hﬂ
n—oo

Gyaca, y X0 {fo(x)} pynruumsaiap KETMA-KETINTH E ryuaami
[(x) dyHrpAra EAPIA Xamma Hoiijna ARUIIALTYBYL jreiinaat.
Arap uxTnépuii g>) yuyH

lim ufxe E:\I fn(x)—f(x)l[l‘;-f}:()

n—yeo

Gynca, y Xoiaa {fp(x)} PynsuuAzap germa-keraurn B rynamMad
Gepuarat f(x) cpynwipisAra jnuon Gyimua sIRIHJamani preiinaat-
Arap [(x) Ba @(x) Ppynkumsnap F, jamosan TynAamid oep
ran 6yand
pi{xe ki f(x)2Q(x)}=0
Gyaica, y Xouna f(x) Ba @(x) (pynrupmanap E ryniamia
NEeHT Neitnnann Ba I'(x)m(p(x) ie6 Genrunanajin.

orpHBd
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2. Acocuit TeopeManap

Arap f(X) Gynrina B rynaamiaa yadonan

Ginca, y Xomna oy QyownA E rynaamimnar YA9OBMT KHCM V-

gaMpjia yagoBaH oynamm. ; i
3.9-reopeMa. Arap f(x)pa g(x) GynwigsAiap £ rynaamja
JuroBan Gyaca, y X0IAa
)./ £ LN ()#0)
gx)

pymspsIAp E tynaamja yaaonan oyaraju.

3.3-reopema. Arap yavonam  Ba JeApH xamma oiijia Jera
{,(x)} dyurupAnap KeTMa-ReTair £ ringamudnr jeApan
XaMma acofimra 1(X) pynrimnra sEMianca, y Xou oy f(x)
pynrms E rynaamjia JaAuoBIH Oyaami.

3.4-teopema. Arap yayosau (pynkupmsanap {{u(x)} werma-
geranrn B rynaamimanr AespaH XamMma soitma £(x) pynrumara
srinanica, y Xoa Oy meTMa-KeTmnK wy  f(x) ynrigsra V-
qo GViinua sIunAaLain.

3.5-Teopema. (P.Puce). Vawos Gyitiua f(x)ra AKHHTAUIYBTH
Xap Kaujaii {[y(x)} pynrimasap werma-Keraurman my  f(x)ra
peApan Xxamma RO ARUIIAUTYBYH KHeMI

i,
ny 2

KeTMA-ReTANKIAApHY  (Xap Xun OY/IIIN MYMKHH ) AAPaTHIl MYM-
KHH.

3.6-teopema. (/1.M.Eropos, 1911 ina). Arap yadonsin pyHEK-
wsmap  {f,(x)} kerma-geTIMrn E r{uiaMumEr JeApin Xamma
woiia f(X) dyHripAra ARMHAAWCA, Y X0T1E V8>0 yuyH UIyH-

naii B (BsC E) fadonan gpemnii THaaM MaBiRyl Gyand wyina-
riviap Gaskapiaaim:

1) uEs>pE-d

2) Es T¥naampa {f,,(x)} xerma-KeTaik f(x) pysrumMAra TERNC
ARMILAATATH. Y

[_(x)a.heopemt. (H.H.Jlysun, 1913 it). |a, b] xecmaja Geprarail
) r[)"yumma Vauosau Gyauin yayH Ve>0 yuyn la, b] reemana
yiiaii @(x) yauykeus Qyuxips massyn 6§10,

u{xela, b): f(x)#@(x)} <€

5
Oymmm sapyp Ba kudos.
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3. Macananap equm

1-macana. f(x) ¢pyncyusn E rynnavpa (ECRp) yavosan.
expf(x)=el®) Qpynkuua xam E rnaampa yimonan 6y ETRTIY)
Eamm. Arap a<0 con 6yuca, y xomta Efe!'™)>a} muaam 1 o,
aam  Ousan yerma-yer Tymam. by xompa [(x) (pynrnms K g
HOBJIMJIP.

Arap a>0 Oynca, y xoaja

F{el()>a)=E{f(x)>Ina}

636, E{f(x)>Ina} yauosam tynaam Gyaranupan, ranpidira aco.
can f(x) dynsuna  E rimaampa yauosan 6yaann. by xomna xay
el®) pynsmpa  Epa  §auosam. [lemag, /) dynwups E i
aampa  Yuadonnm  Gynaju.

2-macana. |0, 1] reemana yauwosan 6§aran  F(x) ¢pyiruns
(agar Gurra HyKTama y3ayKeHs OVInmm MyMRAIMI?

Eapm. Papas wuaaitang, [(x)=x-D(x) 6§mbd, Oynua D(x)
Jlnpuxae ¢gynripacnnan néopat 6yacin, suim X€ [0,1] na

"1, x-pamgionan nykraja
D(x)=

0, x-uppaiyionall HyKTaja

V xompa f(x) ¢ynsuua  (0,1] apim uarepsaimmrm xap Oup
HYKTACHA  Y3WIUWIra ora, SYHKH X pauponai nykra 0Oyaca,
f(x)=x#0; x muppamponan nyxra Oyaca, f(x)=0. D x,—0;
(n—e0) uxruépuii {x,}C(0,1] kerma-gerikun onaitimk, Y X0/
X,—0 na  f(x,)=0(0)=0 6§aann, uynrn [(x,,)=x,-D(x;)o5ur Jle-
mak, [(x) ¢ynkmus  eiine raspudmra acocan  x=0 nywrajga y&
JIYRCHBJHIP.

[ynpait knau6 gakar Gurra noas nykraga  [(x) ¢ymsied
yaayweus. dumn [(x)=x-D(x) dynrupanunr javonmu prapanriHy
KypeaTiin Kngos.

fi(x)=x yuxipa yzayreus Qynxipsa Oyaranujan _i-‘;umn:llt-
paup. Jlupuxae ¢ynxigancn  D(x) pea uerapadaadraii pynrmh
soun YnuoBan  pynruun.  Jlemak,  3.2-reopemara acocall
f(x)=x-D(x) Ppyusigin yavopmymp. [Hynpaii kw6, Fna yuoB:
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Gurra nykra ysayrews OFamnm mym-
;onran Gapua |1y|\,-1'a.rml')}ia yaimmra ora Oyaann.
h“"‘sh‘ a. (apas wutaitauk,  [(x) pyuriums [0, 1] Keemana
- B::l Gyaci V xomga nxTuépuii - 04ng G Tynaam yuyn
90 ; .
T:‘C[O 1]) ynuur acil () Jauoran TYILIAM SRAHANTHIN He-
¥ ]

GoTIHaHT. 2L _
§aapo RecHMaiirall CaHORIM 1ITep-

Eaum. G tynaamid ¢
pasiapimir Gnpaanmact RYPUNUITITE TACBHPIAIMI, ABHI
-

G:K}{J(aksﬁk)

i Gyaran QyHRIAA (parar

i]

D
(@0 .8 ;)=
ODum (0, Px) unreppaiim
(0t Br)=(-=2, Px)N (0, =)

rypunmniia Kapaiimna. Bepuaran [(x) dynkins 10,1]na yavosan
Oyarannja

E(f()>a,)=f " (@)

E(f@)<B)=1 " (~=5,)
Tynaamaap yadosamamp. VY xonja
@, BY)=1N@, N/l B))

oyarauugan 2.2-teopemara acocan canogan Oyaran
el |
7@, B)

TVIL . o
rj);m—;mmapm"“ Xap 6upu Jamosan ryuaamaapian HGopaTp.

= | o i
I7G) k;f (@ B,)

MTHGopra oaii6 2.6-reopemara acocan, 1(G) Tyn-
OBJII SRANMPMIM Tac/MKIaiMI3.

TEeHIIINKHII
JamMuunr yn
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4-Mucallg

Arap  {l,(x)} Ba {g,(x)} Pynsumsiap Koy
Revansaap Moe pasungia  f(x) Ba g(x) dynknusmapra | 'r\:
aamaa Vagon Oyiinga sikumiianica, y Xoaja yJjapuunr “”F"“Iubu-i‘,
{fy(x)+gn(x)} xam E  rymmampa f(x)+g(x) pynsumnnap |"|n|‘|n|;-u'1
cura §auon O6Fiinua ARMITANTHIIN HCOOTIANT. :

Eaum. {f,(x)} Ba {g,(x)} kerma-keramrIapnunr Fon yayn n—3eea

Oyiinua f(x)Ba g(x) ARMUIANNIIEAH KyiiMjarniap keand Wikay
Xap wamjait €>0 yuyn n—wee na

HE(, )=/ (2 5)—0
| €
HE(g,, ()22 )0

JHjm

EQf,(0+e, 0/ @+g@]zac (%)

cE(]f;,(x)—f(x)izg)uE(]g,,(x)—g(x)|z§)=A

ARAHINIMHI KypcaTamns.
Xakuraran, arap Xg A, y xoaja

£

xe E(f, (x)- £ (025)

2
e (g, (x)-g(o)2
by aca Vxg A yayn
- f@h<s

|g,,(x)—g(x1<§

TEHFCNBINKAApHIHT Gakapiamnn kjpearaqn. By oxnpri TeHl
CH3JIIKJapJiar

£+, -/ )+ <€

Keaud YHKaju.
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Jleman,

x¢ E(¢ﬁ,(x)+8n(X)]—[f(x)+g(x)12cr]

i wuan6 (%) mynocabar neboraam ba Gyunaii Ve>0
1iynjan K ]

U] (04 8, DU @+ @0

- ! ‘5 il HE M CalJle " S“Jhl 1T
M\l’“ﬂ(‘l&lﬁal‘ R 1 114 T i ey

5.macana. Xap Kawjail

n
X

T

14x"
KETMa-RETIMR Y4YH ARUHIAMINIL TYpAApHITA KYPCATHEL.
" E-mlll Arap x=0 Oyaca, y Xoi1a VneN yuyn f(x)=0 sa x=0

nywraga  n—>eoua fu(x)—0. Arap 0<x<1 Gyaca, y xu.;uw.nn-—)w

ja x"—0. [Hymr yayn n-—ee Jia f,,(x)—0. Arap x=1 Oyaca, y

xoana VneN yuyn £,(x) :-l— apun x=1 uykraja Nl
i £ 4 2

: 1
(u(x)"’-z— .

Papaz waitank, 0<x<1 Oyarama fo(x)=0 Ba x=I Gyaraina

fn(x)zl 6yaent. Y Xojpa 10Ropijard MyXoRaMaziapra acocan
2

n—oo paa [(x)—=fo(x) g6 unkgajn.  HerMa-ReTInRHIHE
HYKTaBWil ARHHIANHINNIAH Xamma sRoiila JleApIH  ARMHIAINIMm
Ba yagos Gyiinua sumaawmum (3.4-Teopema) KeIMG YMKKAHINTH
yuyn Gepuaran kerma-weraus fo(x)  dynkuusara AKNHAAINAM BA
Xamma sRoijla JIespinl  ARMIEalnain  Xamja  yadon Oyiinua Xam
sxunaamamm. Jleknu Oy germa-reramig  fo(x) (pynwiupsra TERIC
AKMIAMIMaii, 9ynku axe xomia  fp(x) - yHkmmA - yaIyRens
byurmmsanan ubopar 6yanum kepak HulL.

6-macana. (lleGer meopemacura nomp, spuu 3.4-reopemara
Roup)

Papas kunaitmg,
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. chﬂl

1+ T l OynraHna;
0, n+ n+
f(x)=
o, x=— Oynranna
n+l
$yusmpanap kerma-keranrn  Gepuaran  Ofuenn. by KeTmg
KeTAUKHUANT
; P oinEy<]
f)=
|
dyuriygisara yiuos 6Viinua ARIAIAMAIIN RYPCATHICHIIL.
Egum. Bepuiran hyHEIEATHNT MIAKAN KYHRarnya.

y 4 : :
|
47 : I fi
byws cvnek slaaey s
| : v
i S L as YR e f d=3
I Ll
|
2 1 REE
i _ A
1 f(x) 2
g "
0 P N 1
4 3 2

Bepunran {f,(x)} dynkmusaap kerma-KeTAHrdaHANr E=[0, 1]
parn f(x) dynrmisra AkHHAamMaiinuran pysragap tiisamiim B
ne6 Gearnaaiimg,

B=E(f, 5 f).

flua ryituparu Gearnmammapinu oaailimg

A:qu\m),}
4, = E(f,|= =)

Q)

)
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Q:Au[’gx‘!,,juff-

By Gedrpaaiiapra acocaH

4={1} A»Z{

: } B =101}

n+1
b1
= = — . 0.
0-{1110]
Byunnait ;
pQ =0 (3)
sxannin kypamis. [lemak,
imf = f
n—yoo

Myumzaﬁa'r E rimaaMuuir JeApid XaMmma HyRrajapujia Gaskapiiia-
.
6110171

E(0)=E(f, - 1|2 0), (4)

R(0) U E,(0),

M=UR,(0)

O6yacun. Arap 6=3 necar, y Xoaja

1 1 1
3 =3 =< — - e s
E(3) {2,1}, E,(3) {3.]}, . B13) {nﬂ,l}
1

avn E (3) ruaam ukkura = x =1 nysrasapjias n6o-

b}

n+1
par pa

n
TYliamaap Yauosammp sa VAuOBAApU HOJIMa Tel.
b R(0) D R,(0) D R(0)> ...
6)'q|'aHJlatl =% ja  (Yavosian

Xoceacura acoca )

HR,(0) — uM

1
&(3)={l, -, -n-|+—1-, ,0}, M={0, 1}6yau6, E,, R,, M

'I'S;’I'IJIHM..'[{IP ReTMA-RETJIHCHHHALE

(3)
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TP """"'J"‘;‘r"')’” 6 Eapm. bepuirat dyusnuaIap KeTMa-KerTIurunm  Kyimjary
s - RypHHHIILA égaMila:

mytocabaTiii kypeatnut kudpost, uynru (6) kypeamica, (3) A
acocan pM=0 Ba (5) an n—eo jia " @ (x)=£"(x) @,(x) = £ (x),
#R” (J) e O (?) @3 (x) = .f;,u)(x)s @d(x) = ﬁ”)(x)! s
i ;';yrltl;))ac R (0) Arap ¢“(x) i fv(ﬂ(x) Oynca, y Xomla Xap Ramjlaii ¢ con
Gyarannjan (0<o<l) yuyu
s=1 &
En(g)_')o EﬂQn 2 0’}: [_k___.;J

6yan6, macaia eaniiran 6§ nanm.
Hlynpaiik kom6  (6)nu wypearamus. Arap X,ZQ 63uca, y .
gt uEle,| 2 al)= -
fim £, (%) = £ (%) k

oyaamn. byunan

pa n—ee ma  k-—ee yuyu
maskys 6yam6, Gapua

By ey #(Ep,|2 o) 0 (A)
YCRJIH COMNJIAPIIMP Ba YJIAPIHHT JUMHTH X,) Xam 4ekitn cod 6y-
P yaa J(x) x ‘ Y Jlemak, Gepuiran GpyHKIMANaD KeTMa-Keriurn Va4on Gyitnua noa-
aapu. Hlymanr yayn K>n 6yarauja ra AKHHIauanm. . '
‘fk (X - f(xg)! <0 M (A) mynocaGar Gaskapuarananry yuyH
Gyaamiran n connmy Tomu mymiini. Bynjgan (4)ra acocan n1<ny<.. <my<...
x, & E. (o), k=2n Ginam
ramn ,
arananrn kKean®d ynsagm. Hlynra acocan Dk HaTYpan counapiin
x, R (0), X, &M H(E{Ew", I-Z%}]( 2L2
Jemag, (E{kp : 1
# = S
McQ -+ 3}] 2 (B)
7-macanma. (Puce teopemacura joup) Xap Oup narypan k B e rrid
s=1, 2, ..., k connap yayn [0,1) opazmwpa anmraanran (k = 1. 2,.) ‘“(E{!“’-. 2 Py l_}] Sl
s=1 5
Ly oxilis )

\‘_k'} 1L i ) §
f (x) r? D5 [J_:L )_) ﬂp’;j:p Mﬂp‘iﬂﬂnnraﬂ RKILO TannaiiMus.
5 ratiry “@an, ¢ (x) ¢yskuasmm

5 o g
QyukuMaIap KerMa-Kermrunuur - fagos  6yiinya :;1\',1-111.111UJHUL_
kypeatiiacun Ba Oynjian jeapii ARHHAQWYBYIT  KACMI KeT™
KeTIUK asKpaTHIICHH.
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( '_s—-l sJ
J[_. xe|—, =
?,(x) = il
]0, XE :‘—-. e
| oyt

neb ranaam mymkun.

by {qa” (x)} bynsupsaap kerma-reranrmimr E=[0,1) Tym-

Jdama AeApan }I}{lll!."liIHIy’B'ﬂl ORaNJANrnmn Rjﬁ)(fﬂTaMllﬂ.

TYILIaMapuI Tysailimg. By epna
R1DRyoR;50...

Oyarann yayn Yo TYIIaMAAp KeT™a-KeTanriHmgr Xoccaenra
ACOCAH M—>oon

H(Ry)) —pQ.

Nwiimm romonan, (B) renrensauknapra Kypa
SRy 1
M(R,) < ;,,,E‘T‘ T
Hemak m—eo sin

M(R,,)—0.

Byupan
#(Q)=0

TCHIIMK Keimb yukay.
I B/Q riusamunnr Xap 6up nysracuna {@ru (x)} DyHEk-

U,PI}IJIH[! R(’.'I‘M!l—l\'(?’l‘.ill]I‘HIIH!”‘ }'II\'I*IH.TIHIIIYH‘IH IRANIHIATH HS;’[)(.'-&I’I‘&-

MH3.
Wxruépuii x,e F/Q yayn x.£ Ry, 6¥aamuran M=Nl, HU Tomu
MYMRUH.  Arap  k2m,  Gjaea, ¥ Xoaja

Xy € Rmﬂ JlaH

X, & E{Igpﬁ ‘ > k—i—l} keaub unkamn. [lemax, k=m,, 6§rranpna

1

‘(onk (%, )‘ - i1

Herun k—eo jia : — 0 6yaranm yuyn

@, (%) =0, (k- o),

¢ -kermk E tymaampa  pesipam wonra
ADIHN {@n,‘_ (x)} KeTMAa-KeTn h
ARAHAANIATH. s i
8-macana (Fropos teopemacura jionp). Papas wmaaiimk, F
yerapajaran ryiamua f(x) anukganrad Ba yauosam ymkims
oyaenn. FCE 6§namuran F rinnampa yanykeus sa f(x) {I)_\_’HI{ILII}II‘U
reRue ARmiamajmran {fo(x)} pynkupanap kerma-kerruamn kyp-
CaTHIT. : A e
Esmnr. [Mlaprra acocan f(x) ¢ynwumua E na anngaanran, vek
a9 Ba Yiuosan Oyaranm yayn
()l <tic{lfx)l<2c..  Ba U{lfm)]<N}=E

jed éza onamuz.
¥ xonma

lim g{f (x)| < N }= uE < o
Ba IXTUEpuii € mycOar cou yuyH

ﬂﬁf(x)| = N}> ﬂg_g

MyHocaGat Gazcapuaam. g :
Jim [-N, N] kecemanu m Ta Teur opaankka Oynamus:

‘N:}'(,<y}<}'2< . -<}"||1:N

B yi—vyi_ 1=V j1e0 Genrnaaiiming.
SITT

Ex={yx—1=f(x)<yx}

TYaaming Kapailimk. [Haka gyiinjgaruua




| /N
Vi 4
f \
4 \
o A\
7 T
pE) X
-

Ex r§nnamaap yYeT™a-yer Tyiumaiin na

EyUE>L...UE,Of f(x)| <N}

Xap 6up Ey rynaamna yauosu

E

HE, > uE, — —

L1 -* - : 4m
Oyaamiran Fy rymnamim ONAIIME, yyHKH

m

i_J F, ] >UE - ¢
=]
I UF=F,, TVIIaMaa fev(Xx) pynrumpanm

fe(X)=y, xe Fi

ne6 Gemrnraiivma. Bynpaii fev(X) Py
aykens (ysrapmac).
ny Gunan Gupra

uusisap xap oup Fy na ys-
Hemag, [ (x) byukima F,, na YRITYKCHS Ba

[ fo (x)—F(x) | <v

rl'{i Y T - R
HI f,)urhum Fey HuHr Xamma HYRTanaphjia baskapiianm.
Jupn

E)teEat...<g
Oyaran g (k=I, 2,...) mycbar COHTIAPHK Ba n—eo jla v, —() Oyia-
JMrad v, wmycbar congapum onaiim. Xap 6up (g,v)=(&,.Va
RyPprank yayn xymm IOKOPHJIaruieR

I"lI:FEV‘ rlj{x}:fl:.\r'(x)

34

¥V xoaia {fa(x)} weTMa-rReTIMKIAp F=nF, na
yarykens 6yamb  f(x)

sailiiig.
s . Anap aHugjanraf,
fo(x) yurnmaial
xamma  in

pynsunAra reKHC ARMHAAMAT, dyHKII
yll

l fu(x)—1(x) |<V“

SIHE MXTHEPHIT XE FCF, yayn Oamapuaam. [Tlynnaii KHInG
NHI}“;MR& f(x) pyurups y3TYRCHS 6ym6, Terne ARMHIAIYRUH
. Tyy::"., {fa(x)} pynrupagap ReTMAa-ReTJIMTHHAAT  JIMMATHILAT
y3AYRCH:
jGopamuap Ba ury Ou

w(E/F)=p(UE/E,) <egtegt...<e.

jan Gupra FCE,

4. MycrakgA e9um yIyH MacaAarap

1. Arap f(x) §auosmn pynsumna Gynca, y xoaja lulf'(x)l
JiruoBim pyHKIMA 6yaamumn?
2. Arap f(x) Pyarnusn [_f_ f} Keemaja Yiauosan Giaca sa
' ot

|f(x)| <1 6yaca, y xoana arcsinf(x) dynsiupa auosan G¥aaum-

mn?

3. Arap E tyiamja |f(x)| Py yagopan G6yaca, y
xomta [(x) ¢pymsags E rinaamga fasosan Gyaaguvn?

4. |0,1] recmana Yaaopan 6y:mb. pakar Gurrra HyKrana ysu-
Auiira ora OYaran, Xed kamjiail y3uyrens (yHRIMATa DKBHBAJICHT
Gyamaran pynsuma 6Yammm mymkuivm?

9. Arap f(x) dymrima xap rannaii [0, B]C(a, b) kecmana
yasosiu Gyaca, y xonma f(x) ¢gynwuua [a, b] weemaga  xam
Vasoran 6ymmmun  ncGoraanr.

6. Wapas wuaaitmi, {f,(x)} Qysxipmnap kerma-kermurn
f(x)  dynsimara Vo Gyiinua skunaanicn Ba MXTHEpMiE N
Harypan con yayn f,(x)<a, x€[0,1] 6§acun. ¥ xomua [0,1] rec-
MAHUIE Jlesapan Xamma skoiima f(X)<a TeHrCHBIMKINHT Gasaph-
Mman ucbornanr,

7. Arap f(x) (byurnua |a, b] keemamur xap Gup nykracijia
:i‘o;;g:::;;;? 6yaca, y xoma la, b] kecmana Oy xocnna JudoBin

nboparauru neGornancun.
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4-§. AEBET MHTETPAAU. MHTETPAA OCTHAA
AVIMUTTA YTHILL
PUMAH BA AEBET UHTEI'PAAAAPUHLI
COAMILUTUPULLI

1. 3apypmit Tymryruarap

Arap f(x) dpyuruusmmr E TYIIAMAArI Xap  Xidn KUTiMaT g
COHM CallORJIM TYILIaMJIaTT OpTUE Gyamaca, Y Xoajta Gynjaii [(x)

Pynrima E rynaamaa coma (pynkuma jeiinaanm.
Arap E; r¥nnam §avosan pE, pa

Ep =(xe E:f(x)=C))

0ym6
%fck WE,

RaTop sAKuHIamysun 6yaca, y xoupa B Tyiiamna Gepuaran sa i
doBan Gfaran f(x) comia dpyuxima E TYiaam  6¥iinua JleGer
MABLIOCITIA HHTerpaljamyBun jeiinaajm.

Arap E tynmamparn f(x) coma (byHRIIMA MHTerpasnanyR

Oynca, y xoana
%JC#“E;:

katop Jleber nurerpann Aeiiunanm Ba

[ f(x)dx
E
ne6 Gemrnaadam.

Arap E ryunam ACAPIN Xamma skoitma f(x) ynripara Terie
ARUIIATYBYY MHTETPATLIAHYBYH  cOla {fa(x)} pynrigpaiap wer
Ma-ReTINTH MaB:RY){ 6}'5.71(‘.3, Yy Xoaa ¥adoman Ba feApan xaMmé
Holpa wekan GFaran f(x) Pynkups E Tynaam  Gyiimua Jle0er
MABHOCHIa HITerpalTaHyBYH Neinmam.

36

S rVIIaM] Terpasuianysun Oyaca, y

s rynaamjaa vorerpaiuianys i :

xonas lim | f, (x)dx
n—ee

Oer rpal eiinJiajM Ba
Gyitnua JleGer mirerpain

[ f(x)dx
E

[ Tynaam

1e6 Gearnaana.

2. Acocuil TeopeMarap
4.1-reopema. (Papas Kuiaiinme, f(x) copna pynrips

. = X =, k#:
E:;}Ek,(Ek={xeE,f(x)—Ck}<£kmES % 5

i an Ovstent. Arap Ep rVnnamuaunr xap Oupn ya-
rynaamjia Gepuaran 6facun. Arap g el e s
qopan Gyaca, y xoma f(x) Qymeuus E rynaampa §i ] J
o V V ryiaam Gyiida nxTHépuil
4.2-teopema. Yauosu noa Oyaran rynaam Oyiiu ]

f(x) dynguHAAaH OMINTAI HHTErPA] HOTa TeHI. -
4.3-teopema. Vauosu Hon Ofuiran Tyruamjari uirrel pania-
HYBHH (DYHRINSHUNT §3rapiim, YHUHI MHTerpajl KHiMaTtHie y3-
rapTUpMaitn. ~ievin i)
4.4-teopema (amwrneang Xoccacit). @Papasz koaaime, E
TYiiam Ay tynaamaapainr 6npaamvact endatima racBupaanTan

o i1 0 g '”-"i' e
O§ans Agaapuunr uxtudpuii oup xkydru kecimmaiimran 6},..{ MH
i . o ay g Arap

B {Ar} TVIaaM coun canoran THamian opTuk O§uMacuit. Araj
f(x) dpyuxima E TYILTaMa uaTerpainanysan 6yuca, y xoajna [(x)
Xap 6up Ay r¥usamia uererpainanysan 6yaamm Ba

[fdu=%. [ f(x)du
E k4,

uty Guian Gupra

Y Jlf)|du<ce
k Ak




4.5-reopema. Papas gunaiinng, Tyiaam Ay TYHAAMIA 1y,

Bupaammacu cudpariia TacBupaanran 6yaud, Agsiapnunr NXThi,
prii Gup kydrru Keewmmaiiran Oyacun Ba {Ax} Tinnam CalOKy,
TyAamMian opruk Gyamaciy. Arap [(x) ¢y Xap Gup A, V.
Aamaapjia unTerpannanysan 6iaca pa

X Jf(x)du<ee
k Ak

6ynca, y xoma [(x) dpymsigia E rimaampa HHTErpaiiianysyy .
Janu. ]

4.6-reopema (abeomor YHIYRCHZMMKR  Xoccacn ).  Arap I(x)
Gyukms E minaampa nurerpanaanysun 6yiuca, y xouna Vex0,

38=3(¢)>0 6§:u6, uxruépnii ek (He<d) yuvn
[l f(x)du<e
e

OVaam.

4.7-reopema (A.J1.]leGer). Mapas wunaiinng, {fa(x)} yng-
fiAnap kerma-kermirn E tynaampa [(x) Gynrunsra Jauos Gy
“a ARVHAawenn Ba E tynsampa unrerpannanysun G6ynran @(x)
yuyn

[, @)<0(), Ve N

Tenrcusaukon £ rimuiampa Aespiau Oakapuicun. Y xoua f(x)
(pyusnng E rinmamna nrrrerpaananysun 6nanm sa

lim | j;?(x)dﬂ:j (]imfn(x)_)dﬂ
n g E n

TEHrIuK Ypuim Gyiaun.

4.8-reopema (B.Jlesu). Papas gunaiinng, {f,(x)} dynswr-
Jap KeTMa-ReTINrn Ryfujan wapraapmu RAHOATIAHTHPCHH:

1) {{u(x)} kerma-kermng Kamaiimazmran (§emaiipuran) 6ya-
CHH;

2) E t§nnampa f,(x) Pynkuusnap wrrerpaasanysun 631116

ffn(x)deK,Vne N={,23..}
E
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Gacan. ¥ Xoma

lim fn(x)zf(x}
n——)DO (”
. . ne Terpaiianypun oOynajm sa my
f(x) ynsmus E na nnrerpa 3 § \
MapsRyjl Ba

Guzan Grpra
i u=| lim f (x)du= | f(x)dx
nl;mméfn(x)d pn—e " E

Haruzka. Arap manguii 0yavaran {f, (x)} ¢pynkunsnap ker-
ma-geramrn yuyn E rynaamia

X [ f,xdu
n=1 En
kaTop ARUHAamysun 6ynca, y xoana
> f,(x)
n=|

katop E r¥naampa pespau xamma swoiina AKUIGTATIYBYM OYaanm Ba

|2 f,()du=5[ f (x)du

En=l n=1g

TeHPINK Gakapuiann. ‘
4.9-reopema  (I1.Dary). Arap mandwii Gyamaran {f,(x)}

Pyukmsap kerma-keraurn F Tyuaampa ((x) $yusimn gespiau

ARMEIANYBYN 6§au6, F riiuiamja fu(x) pyssimsamap nurerpad-

JanyBum Gysica Ba UXTHEPHII 11 HaTypaa cou yayn

Ifn(x)dﬂ <K, k=const

E
6yaca, Y Xoama f(x) ¢dynkuns E TYIAaMa MHTerpaiaHyBan 6§-
lanm Ba
[ f(x)du<k
Onam. E
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4.10-reopema. |a, b] wecmajia Gepuaran f(x) hyugimy Py
mar Gyiina HHTCrpaiianysun 6yannm yayn f(x) bynring g, ;
pajlanran Ba [a, b] wkeemana neapan xamma moiina YIYRCH3 Gy
JHunT 3apyp Ba sndosmip. i

-

3. Macanrarap ewnm

4.1-macama. |[-1.,1]
(pynsumATIM TY3UHT.
Eaum. f(x) dpymsupsnnm Rylijiariia Tysammus. Arap

( 1 1
n n n+l’ n+l

6¥aca, f(x)=n ne6 onamuz Ba  x=0 6aca, f(x)=0 ne6 onamus. v
Xoia  [(x) copna Ba §auosmm byurigpsnapran uGopar 6iiam.

Arap
-’ f
g0 e e

| n nj [_n—ﬂﬂ n+l_J

KeeMajia  HHTerpaiaHMaiijiiran ol

Xe€

6yaca, y xomna E, yagosn

2

3 _n(n;rﬁ

Jum

= =] (== ]

2 MUE =2y —=oo

n=1 n=] "+l
Oyaraim yayn

((x) pyuwunsa  [-1,1] reemana HHTerpaJianysan

amac.
4.2-macama. Arap P Ba Q, Tyfiam  Rawrop rynaamaapi
6yau6
=1 ]
Xe Ay,= U (O, Brn ) € G
k=1
Gyaranya
40

f(x):({)f.k,.-}( ) {X‘Bkll)

(ca B XE P 6yarania

6y f(x)=0
Gynea, y Xoaaa 1
[ txyax
0

3 cobaanr. T
HHWEWI‘P‘”*“' ;:'maﬁ gepuaran  [(x) ¢ynsipin [0,1]  reemajna ys-

IUysmir yayn [0,1] na JleGer manHOCHIIA Ba  jleMak
Jli’um;ilz:.mﬁmﬂmuua Xam unTerpasamysyn. 4.4-reopemara acocan

IIf(x)ﬁ‘fx= [f)dx+ [f(x)dx - PP [0:1]
0 P 0
D PP=0 Gyaranu yayn 4.2-reopemara kypa,

[ f(x)dx=0

P

By menramknn anmGopra omi6 4.4-teopemara acocan Teur-
JIRRA Ryiingarmim roruamns.

a0 o 2111 ﬁkﬂ
(=5 | fd=35 | (@, ~x)Xf,, —x)dc=
0 n=l A n=l k=1 @

a-l"‘

&

™%
©

L
{;aqx)dx=§2n-—l 3!:' (_;Fx_xZJ i

Ik IR) =k

Ll
=3
n=l k

)

1
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4.3-macana. (Papas kuaaimi, PA<es 6yau6, A
xamma sxoiina pespan f(x)>0 6§acun. Arap

[/ (x)dx=0

6ynca, y xoma MA=0 skarumru ncGornancun.
Ewmm. B rynuamuu kyiinparnua anukaaivms

TYII TaM Iy,

B={x€ A; f(x)<0}

Y xoma pB=0 okawimrn macana wmaprugan keau6 YHRay,
4.3-reopemann  opTubopra oncak, A rynaamia  f(x)>0 e
KapaniMHus MyMKITH.,

Jujun papas kuaafiink, pA#0 6§acnu. ¥ xomia UF£0 Ginea
FCA, 6epr wuem r¥naam masmyump sa F rymiampa f(x) hyHR-
s ysaywkens G6Ynamm (Jlysin teopemacura wapanr). F TViLIaM-
e UXTHEpMIA X Hykracu yayn [(x)>0 Oyaramupan sa F(x)
dynsnua Forynaavpa ysayrens 6§aranupan £(x)>C renrcismmg
yprram 6yaapuran C>0 con mapmy.

S 11511

O0=[f(x)du2 [ f(x)du>2C -(uF)>0
A F

by rapama-wapumumk  (3mymst) Gusmimr drapasimis  HO-
TYFPH DRAHIITHHI RYPeaTajm.

Hemar, pA=0.

4.4-macaia.

1
[x? In(l=x")dx, p>1,4>0
0

nrerpajaiu Xxucobaanr.
Eamm. Manaymeu, In(1-x9) dyusrmpsun [0,1) opamuoga yiu-
oy

_E] k_'

japaskain éiimnamn. By rkatop  |0,1)pa  TeRHC
AguaamyBuimp. Jlemar, karop In(1-x9) dynruusra [0,1) xam-
Ma RofIJIa Jespan ARIILIaIaiI.

l\'_il'l‘{)l)l"i‘l
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D o rkqﬂ}—l

fﬂ ke :ﬂgl;_ff_

k. fo(X) yssaaap yemaijran  ReTMA-
" n o

. hES e
ne6 apaz K Ky B YHWHT HETerpasi

| TalKil

KeTIVKRHI
%} n 1
S, B L e L <o
1 e A S P Z —_— < s 5
gfn(x) -Z'lk(kq-kp) 4 i=t k(k+§) 9 k” ik
sy oea {I(x)} KeTMA-KETIUKRHUNT 4 8-reopema  LmapTaapiHil
Eguomnam':lpuunmu Kypearajy.
ﬂt!l\:ﬂlﬁ, : A . X g
i 0=

4.5-macana. Yoy
J; sin x

_xm{)

dynsuus [0, o) opamuna: ’ .
a) Puman 6§itnya nirerpasianysin 6_\-‘.'[&;11-'[le’.
B) JleBer G6yinua unterpaiianysun Oyiaumi’
Esmm. yiinparima Gearnaain KHaaMus.

fy= 5L g =sinx
x+10

((X) dyusuma x—osna monoron kamaropmmmp sa f(x)—0. g(x)

byurupsmmar 0. A] opamukparn Gomaanpud dyHRIEACH TERIC

Serapananran. Ulynune yayn [0, c)pa ((x)-g(x) ynspsmunr

Pivan HATErpasin mansky (Jlnpixie asomatira acocat).

TeGor B ()6 2 | f(x)g(x) ] (pyHRIMSLIAP oup
ma Eia uHTcI‘paﬂ.-‘lallyB‘ll’l &xu HHTerpaJn mMapRyjl aMac.
[0.5%) f(x)g(x) | dpymeummnr MHTerpailanyBdu oMac sRat-
AMNHHN K§peatamig,




X)al\',u.:{.il'l“illl XaMm. arap |l'(x}-g(x)hul’l‘t3|‘pa.f|.'mm_-'[;-m
X0J1a :~u||*xﬁ sinx| (Vxe R) ra acocan

f(x)sin 2 x:%f(x)—%f{xj cos2x

(sin2 x=1(I-cos 2x)_]

(dyrkuma Xam unrerpasnanysan 6ynam.
Aemak, [0, )na f(x) Ba f(x)cos2x (pynkumaap npre
JNAHYBYH. :
Jlerun
et SR

(:13+a2 2

Gyaranu yayn

b e -
2 dr—j’df—]Offzm

Troa=Tx g »=r*
0 ]dx=2:dr[ 0?+100

p X+100

Oy oxupru Kapama-Rapumiue  (3uyuaT) If'[x}-g{x)] dryurips-
Hunr [0,2°) na unrerparnanysun smac skammnrmg RYpeaTajn.

Hemax, 6y gpynsimsmmnr JleGer HHTerpaau Manu;\,-';[ pMac.

4.6-macama. f(x) QyuswEARIT uxruépuii o, plaa
(leBlc(a,b)) Puman nhrerpasn masacyn. By (pyniipsamnnr
la, b] keemana MHTerpain mMapkyamm? 1

Ewmm. 10xopunarn 4.10-teopemara acocar f(x) ynrigs e
rapajianiran Ba [a, b] nuur gesapau xamma koitmna yanykens 0
QUL Kepak,

Uxruépnii [a, Blc(a, b) keemana [(x) ¢pyrrign wrrerpanid-
myBYH 65-":|_r:m—1;mt‘uuan f(x) ¢pyusipa (a, b) HHTepRaa JcApin
XamMma ROMjla ysnyReHaaurd kean® unkam. V xoma [a, b] wee
MAlUr - Xamma  sRoiuia  leapan vauyreus. Jlekuu ||;vrm"l"‘rI
o, Blc(a, b) keemapa f(X)nunr werapananranaurupan |a. b]
ReCMana gerapajadramairy keau® yukajgu. Xaxuwaran xam, arap

: 1
fi :x_.__ 6yuca, y xomua f(x) pynxuus [a, b] kecmana 96
—-a
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O¥:1eq y

rpaj.

[, Blc(a, b)ua pynkuns gerap-

seKiH HXTHEPHH

rapasanmaratt,
M“m“c;mx f(x) (yHsLAIMIT
Gg’ﬂﬂﬂm"m My'MKHlL
4.7-macana. Arap g
H f(x):nxe—nx

|a, b] recmana Puman unrerpaim

fim ./, (de={lim £, (), =, 2...
" 0 0 n

TR YPHHIN Gyaagumn? i

Eaumr. {f,(x)} dynsmmanap KeTMa-KeTIHTT .
nodra sguptamam. Jlemak, {fu(x)} Kerma-keramk n—ee yurios
Gyitnua HOATA AKMIIIAINATIA. by nca Jleber Ewnpummtmmur (4.7-
reopema) Gupuiuy nlapTH HazkapuanIMIK KypeaTajiu.

Juan

[0,1] reemapa

1 7 e S 1
e de="Lnfe M dt=1(1-e"") > —n—o

0 % 2 2
Gyaramm yuyn JleGer TeopeMAacHHUNT HKKHHYM LIAPTH Gaskapii-

MACTAHIAHN KYpaM#3.

Iyiaii knam6 {f,(x)} Pyssuusaaap Kerva-Reminrs yuyn am-
TErPALIANYBYH MOZKapoHTa (TaKROCAAHYBYH ) (PYHKRIMA MaBRYN
IMACTHIHHN TacaHEIaiMIa.

I!@M&R, ﬁcpm]r'an dyHruua yuyH

11’1::1:{ f,,(x)dxae:{(lim 1. (x))dx
4.8-macana. Arap
Fn@=nltx(1—xyn
O¥aca, y Xoama cusmnr sanai wuiivariapia
ﬁmif,,(x)dx{f)aimf,,(x»dx
TOMEANR Fpun Gfnapyo

=
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Faum. Wxruépuii ne N=(1, 2, ..} yayn

fn(0)= fp(1=0

by aca n—° jia x=0, x=1 nyrrasapja f(x)—0 dravmrHy
kypearajgn. Arap 0<x<1 6Faca, y Xoua 0<1-x=0 Ba

n%(1-6)0" =n®0" -n%6"*!

Nxruépnii o€ RE (-o0, o0) yuyn n—ee ja n“e"—>0 Gyaranua
n—eo na [0,1] keemaja f,(x)—0, ceR.
I0ynunr yayn o€ R OYab n—ree jia

}(lim [, (x))dx—0
0

NgK1iHYI TOMOHaH

o

}fn(x)dxzn“}x(l-x)"dx=n“

' v A, A
: : J=n e Xn+2)

By OXupri TeHrang o<2 Gynranja

i
lim | 7, (x)dx=0,n—

gt

TeHIIMKHI KeITnpud YMKapan.

Jlemak, Gepuarad QyHKIUA YIyH KypeaTiuiral TEeHTJITR o<
xaMMa  Kuiimarmap yuyH Gasrapnianu.

4.9-macama. [0, 1] rkecmaja Ryij@ri mapriii KaHoaTall-
THPYBHH {f(x)} nuTerpanianyBun PyHKUMATAD KeTMA-RETAUTAIT
TY3IHI':

1) n—oe ga [(x)— f(x) pespin xamMma IROIINA;

2) (x) pymwuua [0,1] na nHrerpaniaysat;

e :
) llmﬂ_.fnu)—,f'(,r)‘dx#(}
" 0
Egmm.  {f,(X)} ynkupsaiap KeTMa-KeTIUriHi Kyiunjiaru il
TY3aMI3:

e : 1
1 n, << —
n
i )
fh(x)=
1
0, —<x<1

n

[0,1] recmana aespau, n—eoA f,(x)—= 0 srananrn KypuunG
pypuOnn Ba 11y Guran Gupra

1
f(lim £, (x))dx=0
0
"Byoaca |) Ba 2) urapr GaxRapuINITHEN kypcaramm. JleriH
1
kL e ,n
lim f|,ejdx=lim n” [ dx=00#0
n—e= n—yee )

By 3) mapr GaskapHJANILHHE RYpeaTais.
4.10-macana. Arap

1
| x|, | 0sx<—
n
i.n{x):
9 1
COs<X — <x<l1
n

Gyaca, y xoaua [0,1] recmana {fu(x)} dyuspazap KeT™Ma-
RCTANCHHUAT AUMAT (QYITRIMACH HHTETpallanyBii oynagmmn?
; 4 . 1 %
Eaum. Xap waujan x>0 yuyn —< X Oyaapuran np=nop(x)
n,
0

con Tonmaan. By sca  n2ng Oyaradia UXTUEpPU

x>0 yuyn
fu(X)=cos?x, srpun N—e 712 uxtnepuit x>0 yayn [,,(x)—cosx
MyHoeabGaTiin  O1JpajiL. Arap x=0 Oyaca, y Xoana UXTHEPII
0 (neEN) yuyn [y(x)=o0: Jlemar, n—ee aa jeapin XaMMa Kol
falX)—cos2x Ba Oy aumpT (yHKIHN [0,1]na  unrerpaiianysun-

mp.




r
JHnm e apaganmaran gynkimsumnr JleGer UHTErpajinra jlom)
Macajiiajapiu kypaiiine.

ABBasio, uwerapaaanmaran $yurummmmr  JeGer HHTErpasiy
TYLIYHUACHHN Hehailing.,

g Papasz wuaasiiank, f(x)20 dpynxign 6yacun Ba [f(x)], sca
KYHHTari4a auuRjaaHciy.

()], = {f(x), f(x)<n
n,  fix)>n

by {f(x)}, pynxius ficrapajianran Ba yuvosan. [lemak y un-
TerPAIIAHYBYH,
I f(x) Pynkupsanan E tiinan 6¥itnua oaunran mirrerpau-

g [(F(x)]n dysxmms wrerpanmmne guvpmy ciudamia aHuk-
JalauK (amMmuT MaBskyn 6yaran X0Ma), sum '

[ Gods = lim [l o),
E E

4.11-macana. YuiGy
1

fra
0
HITrerpast O-NMNT Kanjail KmiiMariapia maBsyj?
Egmmn. Busna a(u)=y® Bepuiiran ['”ﬁ:m”r yayn

X, xepe]
{feol, =
all
7 XE [O,n )
ne6 onamna,
Iy Jleber Gyiina wnrerpan kyiinpariua

1 ‘n = 1
Ix'“dx = lim Indx + ‘fx*“a& T
o H—yes | 5 ”-i ]. o

Gynna, O<a<l; arap o=I Gjnca WHTErpan MaB:yn smac.
HAemak, Gepraran nurerpan 0<o<| N1’ MABSKYJL.
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4. MycTakyA e9Hdill yIyH MacaAasap

oo

§. !é HITerpaann Xxpcobaanr, Oynjna |x| sca  xuuur Oyryn

[x]

0
RHCMIT.

2. Mapa3z kuaaiiimk, PA< o 6Yuml, [(x) dyurkigin A tVnaam-
@ MHTETPLUIAIYBYH Ba JeApIn  Annur  eapian Xamma sroiinjia
|g(x_‘,l|$m Oyacun, A thuaampaa  [(x)g(x) gryinuaimar virer-
PATLIAILYBYIT DEAIIHIH HeOoTaamCHH.

3. [0,20) na
- xPsinx » P72, p<qspti

fly=2008

qu

dyukia Puvan sa leGer 6§iinva nunrerpanaanysun 6yaammn?

s
sinx
[—dx
ol+x
HHTEPPAIAHN XUCOOIanT.
3. Arap
: 1
[, x)=———
n
I+n2xn

Oyiica, y xoaa

lim }fn(x)dx:j(lim [, (x))dx
0 e

H—po 0

TEHIINR YpHHIImMu?

6. Arap
clgx, Osx<—
n
hy(x)=
1
N TRe ey
n

O¥neca, ¥ X0




lim lf fn(x)dx= ]j'(lim 1, (x))dx
0 0

Vpurumimn?
7. ®apaz guaaiiavk, yerapajanran, Manpumi;
YOBJIN {])yHmum:lap RCTMa-ReTINTH YIYH I-—co - {1“{”} e

_{fn(x)dxv)o

E

Oyacun. ¥V xoma £ m¥naamuune gespan xamma ;
ned racmnam mymruimn?
8. Arap [(x)=(cosm!Inx)?" 6ymca,

Oitwa f(x)—0

(O
0

HHTCTpaJ HN XIT(‘!Oﬁ.'[.‘clHI".
9.

]ln%dx
4]

HHTerpaauu Xueodiaanr?
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5-§. METPHUK MA30OAAP.
KETMA-KETAMKHWHI' METPUK ®A30AA SKUHAAIIMIIIA

1. Acocuii Tymrysgarap

Papas kuaaiimk, X nxrnépuii 6§ 6yamaran riinam 6yacin.
by tymnampa  mandmit Gfnmaran wkkn arapysmm p(x, v)20
(pyurig RYiMjlary imapraaphu (arenomanapumn) wanoaraanTip-
ca, Oynjait p(x, y) yusima X rinaamja MeTpuka (€KkH Maco-
da) peiimaanm:

1) p (x, y)=0e x=y

2) p(x,¥)=p (y, x)

3) P (x, y)<p (X, 2)+p (2 ¥), Vx, y, zeX

Bup xydr (X, p) merpur gaso jeiinmann. Arap yM3lRAN
(pazora MeTpITRa TYINYHUACH KHPUTILICA, Y  4N3IKAN metpik a-
30 deiinaan.

Arap n—eoa p (X, x)—0 6yaca, {X,}JCX kerma-gerang X
IIyKTara ARHIIALYRYIT Heiinaanm. Iiylu-l n—eoJla X,—X (e ]
limX, =X neb Gearnnaiimng.

n—bes
B(x,, r)={x€ X: p(x,, x)<r}
TViam ¢ paanycin Xo€ X mapkazin ounk uiap 1e6 atanau Ba

B (x., r)={xe X: p(x,, x)<r}
TiaamM ¢ pajmycan maprasu  XgEX  Hykrajga OVaran émik map
M. Arap A tinaamnn (ACX)  Guptp (ouus  éxu EnHEK)
Wap Onaan ypab oamm mymkim Gfaca, y xomia A rinaam  uera-
Pllanran peiimaam. Arap m, n—eoa p(x,, X,)—>0 o6¥aca, ¥
Xoata {x,} cX kerma-rerang hpyniamenTan neitmaanm.

Arap n—eosia x,—xg nan F(x)—f(xp) weaud wniea, y Xojia
Xtm ¥V ra f ARCIAHTHPHIT X uyRTajga (XpEX) yanykcus Jie-
fina, oymia xpe X, V{x,}cX, [(x)€Y, [(xg)€Y Ba X, ¥ mer-
Pk Gasonap. Arap Xun Yra agcaanupysan [, swan f: X—Y.
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X merpur (asonunr xap Oup nykracuaa yzaykens 6yaca, )
xomta [ arcaantupum X merpuk  (paszojia y3ayReus Jleinaaim.

Arap X wmerpus asona nxTHEpHil (pydlamenral  KeTMa-
ROTIHK AKITHAAITYBYI Oyaca, y Xolja oyunaii X merpur (asona
TVIA JieifiHaain.

2. 3apypuii TeopeMarap

5.1-reopema. Arap {x,}CX KermMa-KemE XEX dacMCHTY
sganica, y xoaa Oyujail X ammvuT  aaement  akar  Onrra-
JMp.

5.2-teopema. Arap {x,}JCX kerMa-kernk XEX  ajeMeHTra
ARUATaNca, Y Xouja 0y KerMa-KeTauR derapajianran.

5.3-teopema. Arap {X,}JCX KeTMa-ReTIMK sRHIIAmca, )
xoda Oyiiail kRerMa-Kerivi (pyniamMenTal ReTMa-ReTInkiall ubo-
par. Arap {x,JCX ReTMa-rReriE PynpamenTal Gyamaca, y Xod-
na Oyujail KerMa-KeniviK  AKRHHIAITYBYH OVamaii.

3. Macananap equil

5.1-macana. X=(-o0,00) TYIUIaMla METPHKA

p(x, y) = |eXev|
ne6 amngianran. Merpika akenoMalapHuHr Sazapuannim Tek-
HIPLIT.
Eaum. Arap p(x, y)=0 6yaca, y xoana lc‘—u-"l:ﬂ‘ ABHU X=Y
Ba akcuHYa, arap X=y 653_1(:“, y X0ajia e*=e¥ ga  p(x, y)=0.
p(x, y)=p(y, X) ¥3-Yauman pasinan. HuxosaT

p(x, y) = l(’.“—ﬁ-‘" | = I eX el fer-eY i <| ex-e | + | oY | =

= p(x, 2)+p(z, y).

Temak, X Tynaampa MeTpuk mapraapu Oamapuan, Anil
x=(—oe, o2) MeTpuk (aszo.

5.2-macana. Papaz guaaiianeg, C'a, b] Wnaam [a, b rkee-
MAJAr YRIYRCH3 Ba OMPUHYN Taprudan XOCHIacH Xam  yRIyKcis
6yaran  (ynkigaTap Tynaamnaan nGopar 6¥acim. by tynmamia
MeTPHKAHIL

p(x_.y) = max |x(£) - y(r)|+ max |x'(r) - y'(1)]

adEIs rela b}

J1‘56 atgaaiiane.
Merpuka arcHOMAIAPHHIIT DasRapuuinnniL TeRITUpUiT.

Bwmun. Arap p(x, y)=0 6§aca, y xoana max | x(1)=y(1) l:(l
Ba nmxlx’{i)—y'(l) |dl, V xomta x(1)=y(l). swpim x=y. Aseni-
qg, arap x=y Oyaca, y xona x(t)=y(t) Ba X ()y'(1). Hynunr
yuyH p(x,y)=0. MNrxunun akcnoma ya-Yaupan pasiman. Yuiunyn
ARCHOMAITH TCRIIMPAMIS. AGCOOT KNitMaTap XoceacHra acoocall.

Ix(1)=y(1) |+ x (=y ) [l x @)=z [+ 20)=y(0) |+
Flx =z 1+ 7=y (1) | max [x()—z) |+

emax |z()=y(1) |+ max |x' (1)~ (1)|+ max |7 ()= () ]

Y (1)
Y xoana
p(x. ¥)= p(x, z)+plz, y)

Jemar, MeTpUEQ aKCHOMAIAPH Gamapuaamt. Hlyuai KiLauo
Gla, b] merpur daso.
5.3-macama. R,, Essimj hasocuia HEKHTA

X=(X{, Xg- Xpn) Ba Y=(Y1: Y2--r Yn)

EMelT (BCKTOP) Y4yl MeTpHRa

plx. v)= (i(xﬁ ) )

k=1 A

1e6 anmcaanran. Merpika wapraapninnr Sazapuanmmuin Tek-
WHPLLHT.

Ewwor. 1) Arap p(x, y)=0 GJica, y xoana (x=vk)2=0, ap1u
Xe=Vi, k=1, 2,..., n. [lemar, x=y.

Arap x=y Oynca, y Xom@a Xyx=Yk (k=1, 2,...n). [lemar,
p(x, y)=0.

2) p(x, )= p(y, Xx) renrims Gazcapinmini ys-yanjan pasiian.

3) Vubypuar renrensanri, aun p(x, )< p(X, z)+ plz y)
Wa, 7=(zy, 79, ..., ) 1e0 Kapaaranya
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i a N 2
PEEARD 0 2
k=1

k=1 k=l
Komm-Bynskoneruii renrenaamrugan weantd unsapn. Hynjaii
Kb yeran n-yauosan Eskang gasocn merpur drasomip.
5.4-macama. Yexeus Vivosan Eskangy azocu [ 6yaenn. byn-
ja saemenriap X=(Xj, X, ... Xp,...) Oyaub, yumur KoOpiuiaTa-

S5 <m
k=]

Japu

IHAPTHH KAHOATAAHTHPCHIT.
Merpuranm

oo

p(x,y) = z (5 = y

k=]
aeh anminad o Hunr Merpuk (paso SRAHINIY TERUIMPHIICHH.

Eammn. Merpur (aso mapriapiun Xyuin aBBajird MUCoar-
jek rernmpamus. Jlemar, uexcna Yauosan Ferann pazocn I mer-
puk (pazopan ubopar.

5.5-macana. Xamma uverapajaHraH XakKMRMIL COHJM  KeTMa-
kemiaukpaan  nbopar OYaran  ¢daso m  Oyacun. Bynpa wRRHTa
x={a,/=(a;, as ... Qu ..) Ba y={bp=(bj, by .., by, ...) 3ue-
MCHT YUyH MeTpHEa

pP(x,y) zsup‘ak _b&‘
s

ne6 anmkaauran 6yacnn. by m gaszo merpur pazo srandgurmi
TeRUIMPUHT.

Eamn. Merpucanunr Gupuiun sa ugsuingn mapriaapu Gama-
pHANIIN pasiian, YyHkn Oy epjia XaMMa 11 yuyn |an| <A, |bn| <B.
Vunnum maprnn Ryimjlaria rekunpamus. z={c,}=(c1,¢....Cp,...),

lc A <C Oyaranu yuys
p(x, )= sgdak -b,|< sgp\ak o b fﬂ:% —b,|=p(x.2)+ p(z,y)

5.6-macama. Daemenrnapn X={a,} WXTUEPIIH UEKEH3 KeTMU-
kerankfan uGopar 6yaran ¢aso S 6yacun. Ukwknra x={a,}= (a,
asy ... Qy, ...} Ba y={bp}=(by, by, ..., by, ...} siemenrt yuyn
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ﬂln =0 "

p(x,y) = ZI_I_T!

6)'.;1{',11_::“‘ S-hazonunr Merpni thasopan uGoparirn TERNIHPUIACHII.
M. M.t-:'rpnmuunn' Oupunan  Ba  urunun mapriaapuin

TERIVIDHIL KUAWH Hvac. YYuHdan mapramnr Bazkapwammau RYp-

cariin yuyn ¥

sl I -

L+la+8 " 1+]d " 1+]p

TEHTCHRIIT ALTHGOpra  onamms. by (*) wrenrcnanuk [ ]aunr
26 6eria neGoraanran.
: Arap ous z={c,} HXTHEPHIT ReTMa-KeTaHKIH ollear, y xXoija
TEHTCTIAIR : " g
é ) KIaH P(X, V)Sp(x, z)+p(z, y) ket IR, ALHN
S (pazo mMerpnr pazonan nbopar.
9.7-macama. |a, b] keemapa AlMBJIaHral Ba yaaykens Oyaran
X(t) pyncigsaapunur (pazocnum Cla, b] ue6 Gearunaiimi by
Cla, b] dasona ukkwra x(t) na Y(t) dynsumnaap yayn

P, ) = max|x(r) ~ y(r)|

1e6 anmaancun. Cla, b] merpur (aso scanmiry TCRITHPUIACHIL.

. Eaum. Merpukanmr OGupnuyn Ba ukkHIYY wapraapu Gasa-
Pl pagmawmp.  Yyuguy Waprauie  Gazskapiianmi
SYijariian kean® wnkamn  (anamna Kypeajari - Befiepmrrpace

Teopemaciira acocarn )

Ix()=y(t) < /x(t)=z(t)] + [2(c )—y(t)/ <
<max /x{t}—z{r)/ +max /z(t)-*y(t)f

2 l)zy}tjnu’ln:’u.:ul||lc uxtuépnii tefa,b] nyxra pa nxTnépnii x(t),
. YHIYRCUS (pynrupsiiap yayn Gazkapuaam.
semm, Cla, b] pazo merpuk (hazopan uGopar.

=4 q)f:::::‘.:::?“ E\:,wrb] .l'\'(‘.(!Mi]J'_l.a AHVKJIAHran ysayrens (pyHsigs-
: 3 *ThUKA :
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" it
plx,y)= { (e - y@)F at }
a
jll‘ﬁ AHMEIAAHraH. _'\'11"’[")!-”\'11 illill]"['.illlpl"llll-l '[‘l.‘l(llll'lll!"lf',
Famm. MeTpusaniur ySHiuan mapriiy TeRmmpii Guaan Kir-
(poananamuz. bymmir yayn BynsroBeRHiTHITIT yIioy

bjx(r) y(t)dr‘ < {ﬂx{ N d:}j {ﬁj[y{r)]: drF

= J

a

TEHrCU3JANTHIaH

{ijlxm +yf dr}lE < {”ﬂx(r)l‘ drF + {I[ymf a‘r}j

a

TEHTCHUAAMKHIT X0CH KHIaMis.
Dugn GyHLaH

plx, y)<p(x, z)+p(z, ¥)

TOHICHATTNKAN  XOCHT  KIVTHI KUIHH  DMac. T ynaii K0
Kapajaérrad (azo MCTPHE pasonan uGopaTIHp. bua GyHaail meT-
puk asoun C_ [a, b] neb Gearnaaiimus.

5.9-macana. Merpuka

= r
P
plaun)={ Sl e, 2
k=1

neG annkganrad, ANeMCHTIapH X=(X1, X2 Xpyo..) KOTMA-KeT-
aukpan Tysuarai Ip (pasouunr METpHR (asonan ubopar aRanaum
neboraancnn, 0y epia x={Xp}=(X1, X2t Xpu---) YIYUI

r
Z‘m g
k=1
mapr Gazkapuiajyl 166 Kapalichil.
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Easn. Merpus  asonunr Oupniun Ba VKKAHYK  U@APTIApH
GasapuanLin pasilan. Vyunun mapr Gazapiiinimm

(S ear | (o) +(Eor |

penrensIMRIan kenn6 uukam. by (A) Tenrcuaankii ¥3 BakTHIA
ryiary TesbjiepinHr

renrenanMENan Keanb ynKam. IOkopunarn (a) Ba (B) Tenrcus-
qugnap [4]unnr 52 Gernarn (13), (14) Tenreuamiraapnan Ju-
MTra U Guiian Xocus RUIHHA/H.

5 10-macana. Arap i=n na & =l Ba i#n, Gvaranna &'=0
oyaran X, ={ £} n=l, 2, 3,... KeTMa-KETIHMK I, dasoja AKUHIA-

maaumn

Bupm. I ¢aso tyna. lllyawnr yayH {X,} KeT™Ma-KeTIWKHITHT
SRUHAANIATIAN  TCKIMPATT  YIyH  YHITHT dyHIAMCHTALITHITHA
kypearuni kngoa. {X,} seTMa-RCTIMRHITHI aHURJalHIHAaH  nFEm

Gyarampa £'=1, £ =0 Tenrauknap £n=1, £'=0 6yarauna Gana-

puaam. Y xoana
|

P Xy, x,,,)=[il§;' g 3]_2

TEHrANEHUAT YT TOMOHHIAIH fimpunuaa arat 2 Ta KyMIyBYH
Honjian (paprin, niy Gunan Oupra MKKajacn XaM Ira Tenr, sbIA

- 2
Z\éjm":rn =1+1=2
i=l1
nemak,
P (Xn> xm):ﬁa n, m=1,2 ..
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by sca {x,} KerMa-geTAIMKHUUN (DYHAAMENTAN HMACHUINITT KYDCa.
rajn. Y Xoaja 5.3-reopemara acocan {X,} KeTMa-KeTIHK RN
Jammaiian.

5.11-macana. Arap

ek n sl
xn T {gy } (“:L 2, 5,...}
Gynca Oy kerma-rernuk /[, (1Sp<2) dasopa ARINIAINYBUH 6§10
namn?
Bynpa i=n, n+l,... 2n-1 6§arannja

(4] l

U 1
n’
Ba i<n,i>2n Gyaranma &' =0
Eanm. [, ¢azo tyna 6yaranm yayn {X,f Kerma-ReTIHRHHUT
P I n
dynaMenTan sRanINIHHN TeRMUpHIN ko, (papas Kiutailii,
2m< n+l Oynenn y xoaua

gl +Se-et Se-et |

olx,.%,) = [Z|¢ -+ %

SHIUM N, M COHJTApIMHr TadJanunmra acoca na {X“} ROTMil-

REOTIHKHUHT aHdiganmimra acocan i<m-1, 2Zm <1 <n — 1 Ba i >

2n 6y.raiya l«f," - f,ml =0

m<i<2m—1 G6yaranjna

é‘” w ‘f{m A= i
n<i<2m-—1 6Gyaranga

e -

DKAHAMIM KeTu0 YUKA/M.
bynapuu
2m< n+l yuyn

apriHbopra ojcark HXTHEPHIA

1
R (e

m n

G- By aca {X,} EeTMa-ReTIMRHAN (ynpamenTai HSMacIuriim

gpearaul. V xoma 9H.3-TeopeMara acocad, {X,} weTMa-RETAVK
13 MeTpHE (rasojia AKMHAAIMATH.
; L Gyarams = - a
5.12-macana. Arap 0 = <l Gyaranga X, (1)= -nl +1 B
n

1

1 <1 Gyaranta X, (1)=0 Gyaca, y Xouja {x,(1)} xerma-

n - I
RETANE (2]0,1] dasona ARMIIALTYBYI oyaammn?

Fomun. @apas gunaiimig, X(1)= 0 6yncun. V xoana X(h)E
1210,1] Gyamum pasna. dHjm

1
p(x,5%) =( ﬂia,.(f)—x(r)lzdtjz =(Jj\x,,(_t)|zdr)lﬁ =

= ( : [x,®f dr + F[x"(r)]zdt)f =

n

n— e

=(£[x,,(t)]2dr)1" = :'(-nr+1)‘dr 2 :\/—%’;HO,

< sojta X — ) re-
fyaraun ydyn n—ee Jia (2]0,1] merpux (I)a.w,'m ‘}\,,r{l}- con)
w6 amkapw. [lemak, Gepuiran {xo(1)} werma-germux G510,
Merpik (pasojia ARNHAAMYBIIHD. My
5.13-macama. C|0,1] ¢asona X, (1)=120-13"  geTMa-KeTINK
spmaanTysI Gyaamumn? r-“
Eapmm. Mxtuépuit n=1, 2, 3,.... 6yaranja X (0)=xa(1)=0,
N—yoona uxtuépuii  te (0,1) yuyn xa(t)— 0. by aca 10,1] wec-
Maja {x, (1)} weTMa-RCTAMKHUHET O] HIEMEeHTra ARAIIATIIHN
kypearamui. Jlexun 6y ARUIAATIIT 10,1jua Ternc SRITAAII

o X arcmicars : ap n—eefla max lX (1) l—) 0 oOyaca,
amac. Xagukaral Xam, arap it o

C[0,1] dasoma n—ena X, ()= 0 Gymanm. IX;.(U'
oupop

Y Xomanma
bynkipa  n
1,€ (0,1) nyxrapa ysunupr our KarTa guiiMaTAra  SPUITAIH.

connunr xap Oup Taitupn  KAiiMaTiaa




) =2m =3’ 20,

1

3 x (ZJ
l=—t" > t=t,=| =
2 3

2 3 4
teno-(3 24

Oyaraumnan {Xx,,(1)} KeTMa-KeTiME n—ooja Hojra AKHIJIALIMAITIL.
Jlemar, Gepmaran {x,(1)} rerma-kerimr C]0,1] dasopa
ARNIAaIMaiizg.
5.14-macana. I,(1Sp<ee) asopa

1
ot =t g =l 2
k 215( o ( }

=

HIyunnr yayn

max

oa

KOTMA-KOTINEK AKUHIaav ?

Eaum. Xamma i=1, 2, 3,. . . conjaap yuyn k—>ofia

1
_k _‘> 0 ]
21
i=0 6yaranja uxtuépuit ® yuyn
1
— =1
2

A {Xy} KeTMAa-KeTIHKHN

x={&)=(1, 0, 0...)

ajeMenTra ssiamann et (apas KWIm MyMENH.
XaRHKaTaH Xam

1 i 1
= 1 P 1.\
Pa(x;-sx)=(2(2;;)P] 2[2;.,,, J—)O, fieco
i=0 =V

Jlemag, Gepnaran {X} kerma-kerauk I, MeTpik gasopa skun-
JAITYBHIL.
5.15-macama. Arap

f: C.]0,1]—= R
f(x)=x(1)

Oyaca, y xoana [ arcianTHpuun ysiykeus Gyaapnmm?
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Eamm. {x, (1)} dynsipsnap rerma-weraurunun wypud raii-

1 1
mik. Arap O<I(£]-— o6jaca, x,(1)=0 Ba l-—<1 <] Gyaca, y
n n

S ¥ 1
xoana X, (1)=n'""T(1-14+—), 0< E< 1 6§acun je6 onaiimi.
n
Cpl0,1] daszona 6y kerMa-ReTIHE HOJ DJAEMEHTra  AKUHJIA-
maju. XakuKaTaH Xam,

| . ]
0)= || —0ldr = dt = el 4 V4= |dt=
pix,.0) ﬂm(!) dt _[:\x,,(t)( t JJ_}}n [: +n] ¢

2 1
=n" Ptdt=—— =0, n—>00
] 2_]-t 7

n
Jernn, [(x)=x,(1)=n" -0, n—roo,
Hemar, [ akenanrrupuin ysiaykeus smac.
5.16-macama. X,={E"} (n=1, 2, 3,...) kermMa-KeTsINK yOyH m
dasopa sxunaaumd I} dasoma sxkungammaiiguran  {X,,} kerma-
KOTIKHU KYPCATUHT.
Ewnm. Kyiimparu x,={&"} (n=1, 2,...) kerma-keranknmn oand
Rapailing.
Arap i <n Ba i22n+l Giuranja
é]li:o
Ba n+l<i<2n Gyaramaa
e =1_
1
OViIcHH.
by werma-keramk m aszona Hon saeMenTra  AKUIIATIaNH,
1
=——>0.
n

Z +1

by wkerma-retmuk 1) (pazona ¢pyHramentTan amac. XaskukataH

uynkn n—eona  p(x,,0) = sup

Xam, 2m<n je6 kapab p(x,, X, )HH 0acTan Yerapajaimus

de, 5)=3le-g=51+3:

BN
ovieten =
=1 .-=|'|lr=lr J'=.°\|'+]'r 2}" 2"

5.17-macana. C[0, 1] dasona x(t)= sinmt a y(1)="" oue-
2

MeHTIap opacujiary Macogann Torumr.
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Eemm. ;
) sin 7 i
= max sin 7 — —
;)(xn‘ xna 2|

te |0, 1] nyRrann TONaMus.

i L
@(1)=sin ml——
i 2

OVArany yuyHn apsado,

[1)\1 PR LMSr DRET| wmy MIHW AHIRAAUMI3.

w
@’ (t)=mcosTt— —2 =0,

| | i )
(-.nr-‘.’rt{t}zz, tk= §+ 9k, (k=0, 1, £2...)

Oupm 1 nywrajapiat (parar
'a, ADbIH

|0, 1]ra rymaguraniapiiy
X "n & U
askparamnz. By (arar OUTI

th=

2
3

1 -
(P“n}:ip[g]:‘/;

=0 Ba 1=] nykrainapia 9(0)=0, o(1)=

By nykraja

4 Gy;ll‘.aun yuyu
2

T
o(x. y)=max{@(0), ¢(to), o(1)}= >

Tlemak, Gepwiran diaemMenTiap opacnjiarn Macoga
¢ s &l

_ .5 /A
plx, ¥)= 5

4. MyeTaxai eV yIyH Macaiaiap

1. C[0,1] Tynaamaa MeTpHRER :
' x(1)= Y1)
= | ———dt
) J 1+ () - (1)

16 anmkianrad. Merpika apTIapHHIHAT GaskapUIHIAHI TCR-

ITHPULIT.
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2. N parypan comiap TVIaMiuj@ METpuRa

I+—, n#m,
n+m

p(n, m)=
0, n=m
ae6 anugaanran. MeTpika napriapuin TeRIIPHIT.

3. C) ynemenaapn [a ,b] cermentma anngaanrain pa n-
paprudin y3iykens Xochiara sra 6Yuran x(f) Qynkupsaap (pasocu-
pan uoopar G6Yacun. by dasopa x(7) sa y(1) pynsupsanap yayu mer-
pUKAaHII

px,y)= Z n‘|ax;x"k'! @) - y® (I)‘
k=0 '

fe6 annkaab, C azonnnr merpuk Qaso dranaurnin uebor-
Jamnr.

4. C.la, b] Ppazo sacmentaapn [a, b] cermeirtia annkaanran na
yaaykens Gyaran x(t) (Qynkimaaap gasociyian ndopar Oymem.

Merpukann
b

plx.y) = [lxt) = y0)ae

1e6 kabya wiumnran 6yaca, Cila, b] daso merpnr aso 6§nau-
. mu?
5. n-Ymonim R, Eskaun pazocuna Mmerpuraim

plx,y)= max‘yk - xi‘
1<k=n

€6 oamica, p(x, y) MerpiKa mapriapiiay KaHoarTianTupamgimm?
6. Daemenrrnapu XakUKHIT COHNAp KeTMa-keTaHruan nbopar
6faran X=(x}, X3,..., X;) Ba KoopaunarTailapi

g\xkl” <o, (p21)

HWapTiny KavoaTAaHTHprad Rf ¢asopa MeTpuKanu

1

sor={h-st

k=]
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P T
R’ (aszo merpuk gasojail ubopar HRANINTH

1e6 oaunca, Oynpain L,

peborianet.
7. X wmerpuk (pasoia

xk -—)xk pa k—eo jia xK—eo Gynanmran { kr
n v 'xﬂ
n=l1

n—oosia VkeN={1, 2,.::} Oyaranaa
. (k=1,2,3,...)

kerMa-Kerank Gepuiran. Bynjaii Kerma-KeTank yuyH i—oona X€ X

FIeMEeHTTa mmu;lamysqu Bd
k:
{x ’ } iz {x % }
n i n

oyaaunran

KIICMA KeTMa-KCTIHK MaBsRy/MHA?
8. m (pasoja ARMILIANTYBYN BA 1, (1Sp<ee) pasona ARMHIA-
MIYBUH KETMa-KCTANKHIL TY3HHT.
9. Iy (pasopa na 1} ¢gazona #
11 TY3HIHT.
10. Lp[0.1] dasona scupaanrysan sa G
AANIMAMPaH KeTMa-REeTIHKHN TY3HHT.

1. Y6y

ruILiaim aiijgnrain Kerma- KeTIHNR-

10,1] dasona AKuIL-

- GCoR, B(E), Ez,...)=limE,

AKCIAHTUPMIT Y3AYKCH3 Gyaagmn?

12. Yy
fE. &, fz‘,...)=(‘:,%,f—;,...w

ARCIAHTIPUILL Y3TYRCH3 Gynajmmn?
13. Arap (X, p) MeTpPHE pasona n—° fa Xy
A=A ({ApyCR=(-22 ) Gyaca, y Xoaa n—ee 1a Xy

JIMLTALTH Hﬂﬁtrt‘ilalil‘.
1 1
X=Yag ¥ ‘,_.3

14. m ¢aszona
rarn Macodpanin TOMHIT.

f: m—la,

X Ba N—eo 1
Ay—>XA OF-

ajleMeHTyiap opaci 1]
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6-§. METPMK ®A30AA OYMK, BA ETTUK TYTINAMAAP

1. Acocuii TynryHYaAap

3 X MeTpHE (pasojia Mapkasu X HYKTajlard UXTHépnii map (ouug
Bkn énnk map) x€ X nykranunr cepuk arpodn jieiinaajm |
e ~ . a - AT i : ¢ b
; X l:yh,'!‘d.lllllll cepiir arpodiiHy Y3 mMUTA 0araH UXTHEPHIT
TYiLiamM X HyKTaHuar arpodu feiin
X netinaaam sa O 6 Dearn-
B ‘. _ L (x) nebd dearn
Arap |Jx1‘m_‘pui'| O(x) na xeu 65}'.‘1M;!1‘ml,r|,=l Ourra yEA nykra
MaBy/l ﬁwrfca. y xomta XeX nykra ACX rinaaMumnr ypmmm
HyKTacH Jieiinaann. ¥
AcCX THiaaMHuAr XaMma ypuHMm HyKTadap tiiiaamm A tyi-
nam::u-tr TyTam TYiEamil ieiiliiam Ba YHu A 166 61-.'|1'u.mum;m.'
rap )(()(x) atpod GuTra y£X, yEA HyRranm 3 nuura ojica, y
xomia Xx€ X nygra A rynaammmmr (A ; el
ta A Tynna CX) JAMMT HYKTAcH Jleiini:
3 M Jleiinaa-
ACX TynaaMHUHT J }
Vi1 I AUMHT HYRTajaap Tynjiamn Xocul i Ty
Jam jiciinaa Ba Aé e Gearnaanayl. i

2. Acocmit TeopemMarap

6.1-Teopema '

B pe 4% P (xeX) A Tyuaamunnr
- auMuT HyKrach Gyammm yuyn n#Fm Oyaranja X, #x,, 6§16
b o 2 e . i
g ‘I[:l _Xa >x  Oynapuran {x,} werma-gerimkimar  ({x,}CA)
Ryl Oyamiun sapyp sa kndpos. i

Taspud. Arap 4= A 6y
E . Arap A=A OGyaca (AcX), y xoue ViLiz
e ) ( ), ¥ xoama A Tynaam
6.2- Y1
reopema. A Tyiiam (ACX) X dasopa énuk 6munum yuyn

Mxtuépnii X nykra

Ae'(:; Gyauum 3apyp sa kudpon.
3 Ga'hpmb. Arap x nygranuar arpogm 6yaran O(x) maszryjt
%3’7‘:“1 . O(x)cA 6yaca, y xomta Oynpait x uysra (x€AcCX) “-’\

AaMHMIT HIKH HYKTacH jiciinaaji. :
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Arap A Tyiaam (ACX)darar nukn nygragapiat TyaRAral
Gyaca, y Xoana A TyrLiamM oYMk, TymaaM peiiian.

6.3-reopema. A Ty1IaM (ACX) X ¢pasojia 0MHKE OVanmm yuyh
yHIHT TYJMpyBin oyaran CA rynaam X merpuk (pasoia Cig ov-
T 3apyp Ba Ko,

Tanpud. Arap ADB Gyaca, y xoma A Tyiam (AcX) B
rimaamua ( BcX) suu peiiiam.

Arap A = X Ofaca, y Xoma A rynaam (ACX) X merpui
(pasonnnr xaMma sgolmyia 3|d Jeiiajn.

Taspud. Arap uxruépnit B(x,r) yuyn mynait B(xy, 1)
maszy 0§an6 B(x, r )NA=D Gjaca, y Xoand A rynaam (ACX)
X merpui (pasonunr Xew Kacpjia Ay sMac Jleiliiajim.

Taspud. Arap X HYKTa arpodu O(x) 18 A TynaMa erysan
pa A TyiLTama (AcCX) pMaiijural X HyRTajgap Gyaca, y X0
Oyjait X (x€ X) nykra A TynaaMinnr yerapanmilt HyRTacH aeiin-
NajM.

3. Macaaap e4diI

6.1-macana. Arap A={xem, x={C;}, =2, g;—0} Oyaca, )
xomta A Tynaam m ¢asoja dumk 6ynamn?
Eupmi. Aéryiaamjian UXTREPHIT X, OAailINEK. V xoapa 6.1-
reopeMara acocall nxtiépuii nEN yayH Xu#Xu+l, XX, Ba HXTHE-
1

puii neN yuyn iEnl o _lzo| Oynauaran {x,} KeT™Ma-
S

geramk ({X,)CA) MaBaRyl.
Uxpuépnii neN yuyn i—»eoja f;l-—)(] Gyaranm  yuyn Xap

kanaii € yuyn nyijaii i, =iy (E) MaByJL 6y:m6 izl, Gyarana
|.§.”\<E_ n=1, 2,... (1)
i B T

Gyaam. Jlexnn (€N 66, n-—reoja é.”-—-)é.o. I yiur yuyn

(1)pa n—eona JMMHUTIA yrubd ‘é:,n||§-{<€ HI XOCHI KUIIaMu3, (i=i,)
| )

LI 1—>e)1a 5’0 —30- by aca X, HYRTauir X,€ A DRaJaNri B
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6. 2-reopemara acocan A Tyiam m asona BIUK ORANIMTHIN KYD-

eaTajii.

6.2-macama. C[0,1] asona A={x(1)e C[0,1]; x(0)x(1)}
pysam EnnK oynanmn?

Equm. (Papas Kinjaiiing, X,EAE Gfacnn. ¥ xoma n—eod
Xy—>Xo Oyaaguran {X,JCA KeTMa-ReTIME MaBky.l (6.1-reopemara
gapanr) sa n=1, 2,... yuyn

X (0)Sxn (1) (2)

£, (1)}cCl0, 1] kerma-keTauR [0,1] weemajia TeKMC ARMHAAITIATLH.
[y yuyH {x,(0)} Ba {xu(1)} conmi reTMa-KeTMKIAP MOC
paBiijia X,(0) Ba X,(1)aapra agimHiaia.
Dunu (2)nan auMuTra §1u6 X,(0)Sxo(1) Tenrcnsauknm XOCHJI
RUAAMIS, HBHIL XE A Ba 6.2-reopemara acocatl A Tynaam énts.
6.3.macana. C|-1,1] dasona

0
A = {x(1)e C[-11]: j'|xm'|d; =1

ayIaM Sk oynammn?

Famm. X,EA€ odamis. YV xoma 6.l1-reopemara acocall,
n—ooNa X, —X, 0ynajuran {X,} KeTMa-RCTIAUK ({xn}TA) maBmyjL.
d n—eofla

0

_ﬂx”(r)‘dt — Oﬂx{‘(t)‘dt (:

(=
—

MyHocaGaTiiln KypeaTamiis. Bynunr yayn

p(t) =

1e6 onamus. Y xonua
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jlx,,(t)\df«-ﬂxﬂ(t)\drl = jqo(r)ﬂx,,(:)\—\xo(:j]dz <
< [ow)x, ] -|x@d < o], —xOld < pls,x)

A n—ooa P (Xn,Xo)—0 O¥namuran (3) mynocaGar reant
GUEHLIAIN KYPamMiu3.

0

fJx, @ar =1

-1

TeHrANKIan JuMitTa yriut

iﬂxu ()|dt =1

XOCHI KWJIaMH3, ABlN X,EA OKaH. Ulynpait kuan6, A rynaam
CMUkK.
6.4-macana. R? ¢asopa

A={(x,y)€R?, ] }’! =ysinx}

Tymaam énuk 6ysamumun?

Eunmr. Papas kiuaailang, (X, Vo) EAE G¥ncuin. ¥V xoija R?
narm Merpura Oyiinma n—oona (X4s Yu)—(Xos Yo) Gymamrar
{(Xg, Yn)} werma-geraur ({xy, YalCA) MaBsRy[l, ALHA N—oo7la KO-
oppunaraiap 6yiinua X;,—Xe, YnYo- | ld - 1d Iéla —el TEHTCL3-
IMKaH ly,] —>|y‘,| (n—e0) keamb aHKaa. Dup| sinx (pyHRIMA ys-
aykens G§aranugan n—eefa sinX,—sinx,. Macaja uapTIra acocatl
OXTHEPIIT N yuyH |y,,| =y,sinx,, Oyaranigan n—eojia OyHpan ai-
surra §Ti6 lyd =yosinx, Hu Xocinn Kuaamus.

Nlemak, (X, Yo)EA. Llynnaii ka6 A Tiam énug.

6.5-macana. Lq(0,1) pasona

L,O])= J[ x(t): j’;x(r)]”dr < m}, p>g=1

yiiam ounk 6yaamumi?
Eanm. Annas Viiran;
: : BRAJIO, "p>q Gynranja Ll,(ﬂ,[)CLq{ﬂ,l} ARANITHHN
Raiijl Kumaamus, MUxrnépuii x(t)e L, (0,1) 0aud

A={te[0,1]; x(t)<1}

ned Gearniaivus sa

B={te[0,1]; x(t)>1}

ae6 Gearnzaiivis. X (1) ¢yuriges Javosan 6§arann yayn A sa B
Tyll.ilﬂM.’lilp yauopianpup. A Tiniampa |x{l}| I<I, smom x(t) ¢pyni-
HuA yrqosian sa 9erapananran. Jlemar, aurerpanaanynyn, }I'bll‘ll

ﬂx(r)|“dr

manskyt. B ryimampa [x (1)) > |x(|)| A9 Hlywur yayn
J|x(r)|“dt < _“x(f)!pdf < oo
B B

Hemak, |x{l)| T ¢pynmeuna A a B r¥nnamaapia nnrerpaiiia-
nysaun. ¥V xoapa  Jleber mrrerpaamumnr  xoccaiapura  acocan
1x(l)| 4 ynmps 10,1] na woverpanaanysun.  Hlynpaii guan6
LP{O,I }CI,(!‘((J,I )< (p>q21) skoilnamwrnpinm neboraanui. '

9 Ara.p TYIIaM (pakaT WIKA HyKraiapan Tysuaran 6§nca, Gyn-
Jial Ty igaM ounk G6yiau. BV %
Macanan, Ly(0,1)xa érysun 6 nykra L,(0,1) yayn nuku

HyRTa smacanrunmn kypearamus. Bymnir yuyn

x(t) =1t ?

1 'I_l » v e » by T - o is
Pyurigsnm onaiiauk. By ¢pynrius Ll,((J,I),rm érmaiinu. Jlexknn
1

|
: R q
p,(x.0)=| [t "at =[LT<W,
0 P—q

.sl'mur X(1)eL,(0,1).




DYIRUIAHM 0TI, by ¢pyurums y4yvH

Wxrnépnit €20 yayn

1 -
x, (1) = 5(-’0 q]fx(f)
2 P

1
| X

gt DI
_[.f P dt i ——£<¢,
2 2

_1[p-aY
p=34 )

AL xEU)EL:I{U.I ). Jexn X ()€ Lp(0.1).

[ynpaii - kpan® uxraépnit O-(8) arpodna  erTynun Xe(1)
dryrkis Ll_,[{},l] na ermaiiiin, ALHI xf(l_]ELl,{ﬂ.I}.
Lp(0,1) Tusaminur nykTagapujian noopart
l)lii’l’l'il,‘lll :

By aca darar

Gyaran O nysraimnr atpodr MaBRyL HMACIMrHIN KY
Jemar, Ly(0.1) tymaam Ly (0,1) ¢asona omk omac.
6.6-macana. C|0,1] ¢asona

A=1{xe C[O.I]:x(lz—]> 0

Tyiiam oanr Gyaajuivm?
Eqym.
CA ={xe C[0,1]: \(1_'] >0

Arap CA énmg Gyaca, y Xoaja 6.3-

Tynaamin 0aud Kapaiius.
Papaz KUK,

TeopeMara acocart, A ryriiaM  oUHE Oyaann.
X,E (CA)é Gfzenn. ¥ Xoaa n—ee jia Xy—Xo oynamran {x,} Ker-

wa-kerang ({X,)C(CA)) masyn. C[0,1] pasona {x,(1)} xerma-

ReTJHIR TERIC }ll\'_ll.ll.'-'iill_liﬂ}lll. |.U}-‘1111111" U\"l‘\_-"ll J'I (l_ } COHJILI ReTMd-
n
sy

1
KeTJIHK x(— ra srnaamam. Axmuépnii n=1, P et
2

x"(_lz_)g(} Gyarann yuyn Oynjan JaumMuTra yrub x,(—l—}io X0CH!
L b ot

KuaamMus, apim X.€ (CA).
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llyiaii swm6 CA rynaam Emms. ¥

4 T 2D » e - o1
xouma 6.3-reopemara acocan A rynaam GlO,1] dasona ouni Oyaa-
b mit.

6.7-macana. C[-1, 1] ¢pasona

A ={x(n e C[-11]: x*(¢) < Lt e [-L1]}

PYILIAM O4IK oynajmmun?

Egmm. x2(1)<l, te[-1,1] mapr (Ul <1, te]-1,1] wapr
Ouaian  renr kydim. Mixmaépuit X, €A onamus. Xo(l) y3aykens
(pynrupms Gyaranmjain sa |x{,(t)| <l 6aranujan

min {1 =[x, (O] = € )

Oyaaran e>0 MaBRYL.
4 ‘S\ E
B‘ xu‘_; mapun omid B| x, . — |CA MyHOCabaTHH KypeaTta-
|\ i \

&~ /

MU,
€
te |-1,1] na |x(t) = x,(0)| <=, x(1)€ B( £) Ex
. 2 \'\“‘EJ
£ £ =
xﬂ(f_}—2<x(f)<xv+ : ()
dup (4) TenrankHn Oyujail ézamus
minfl —[x, ()} =1+ minf- x,(1) }= €
¥ Xouia
1 — & = max|x, (?)|

BRI

x,(t) £1-¢&1e[-L1],

e-1Sx()sl-¢€ (6)

fy (6) renrcnamik (5) ra acocan KyHuaarnya KypHHuira ara oy-




) <ix 1)+

£t 8
R ) e SRt

¥IE)y > x. =
(t) y .3 B

2|

ré é‘
ABLHU lx{[)‘ <1l. By Oumaan BLx",E]CA myHocabar ncborIanul,

ALHN Xap Kaujail X,€A HyRra yauuunr Gupop arpodu Giaan A
TYIIaMra KUpajiu.

Nemaxk, C[-1,1] asona A o4uK Tyi1am.

6.8-macana. Papas KIIAIIMK,

4= fre mx= 6.3l w}

6yncun. V xomta A=c, TeHNIUKHHA ucboraanr. bymia ¢ aca Hodl-

ra }IKHIIJI':HIJ_\I?B‘!H KeTMa-KeT/IHRIap {t)il:l()l'.H‘

Eaum.
Sl <

Gyaranman uxXTHEPHI XE A yuyH i—>ee Ja E;—0, Gy sca ACc) My-
nocabarin GuiMpany.
MKKITIH TOMOHJIaN IIXTHEPITL XE ¢ Ba >0 yuyn
o(x,x)=supé| <&  (xEcy, i—eona £,—0)
izn+l
Oyaauiran

=1 e4

api A Tynaam cp (pasOHMHE  XaAMMA

ReTMA-RETINK MaBmRY]L,
scoiinna any. [lemak, A=c, TeHNIHK YpuHIH.

6.9-macana. m (asojia
A= {xe m;x = {f,},Z]5f| < m}

TyIIaM Xed Kaepjia 314 OMacinru HCOOTIANCIH.
Ewmm. Wxruépunii B(x, r) mapuy m (pasojia KYpuo Fraitmir

(waKira Kapaur).

&
r
=

w08

Arap Gy map A TYILIaMHHIIT HYKTaZapuill §3 uuura oimaca, y
Xodiljla Macaia eniiaraH Gynajum. :

Bce v cn il Lol Wy il

Papas xunaiiing, X,€ A, xo={€i}, X,€B(x, r) 6§acun. ¥V xoau-

1
na y= {I —-; aeMcHT m asofa éraan Ba y (parar A Tymrama

BrMacian xarro ¢, (pazofia Xam érMaiiin, YyHKH

$(1-1)--

1= 1

1
R N e
I

¥ Xoajia uxTuépnii €0 yayn

X =(x0+1—£v
5

AIEMCHT yUyH

X¢ A,X€c,

MyHocabar Gazkapiunay.
3 Dim e0un B(x,, €)CB(x, r) Oyaaymran Kuam® anuksaii-
-.nus.’)hynmlr yuyH €=r-p (X, X,) ne6 oaumn kudpon.

OHH

P(x,x,) = sup

izl

§+2£ 1—— 5‘

PaRUan MXTHEPHI € yUyH

—sup —11—54”5
2

izl I




%€ B(x,€), 0<e<r-p(xx)

By X 9JjeMeHT yuyn xe (C myniocabat Gamapuwiam. Hro-
. yuy £ ) I

punarn 6. 1-macanajna Co TYNAAMHAHT ENHEJINCH nefoTianran.

Uynusr ydayn yuuur TYJUMpyBuyncu C‘“n Tynaam ounkimp. [le-

mar? X € (C. ) oaement auunur Gnpop arpodu Guaan B(x,0)

mappa érajm. by epra &>0 connn

B(x,0) C B(x,,€)
mynocabat Gazkapuiajirad KumG osnim MyMKHH.
byujait xoaaTa,
B(x,0)Ne=2
pRAHANNE  TynIyHapanaap Ba ACc oyaranmyan  (6.8-reopemara
KapaHr)
B(x,0)NA=0
mynocabar kean® uuKauM, ABHHA A r¥naam m  asonuHr Xe
Kaepia 3u4 sMac.
6.10-macana.
A={xely: x={&}, &#0 inunr vexan xuiimari yuy}
TYIIaMInINE TyramMact A TYIaMii TOTHHE.
Faumr. A tyuaamaunr [y gasounnr xamma FRONNIA 314 DKRall-
avruHp kypeatamna. Xakugaran Xam, Is ¢rasora

wapmm Kanoaraantupysan x=(&j} saeMentiap KHpa. Iysnur
yayn x€l, Ba €>0 Gyurampa.

5t 48

i=ng+l

Gvnaran ng(x,€) narypai con MaBkyll.
"apa3 KHJIaiHK,
e Iy
x={&}
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\Gyacvn. VY Xouna X€ A 6ynmun TymyHapaump. [lynnait kKuand
= xrnépnii X€ Iy Ba uxruépnii €0 yuyn p(x,f)<g Oyaaauran x
 gaement (xe A) MaBRyR, ALHI A tinaam Iy gasonuHr xamma

- gkoiinna 3. Hiynunr yayH =], TCHRIHK YpuHI.
4. MycTakgA eddil yIyH Macararap
1. m pasona
A= {xe m:x ={f,.},Z\§,.']P <o ]S p< m}
=1

pyunam émik 6yaanumu?
2. Iy asojia

A={xely: x={&}, &#0, | nuur yeran KuiiMaTaapua)
TyTIAaM CTINK Gynanumn?
3. I, pasona
A= {x;x = {£.}), Z ‘§J|q <o, p>q2 1}
i=1
* qymaam émvk 6yramumn?
; 4. I5 ¢asona

A={xels: x={&}, &#0, i nmur gexan KuiimaTiapuia}

rymaam ounk Oynagumn?
5. Iy dasojia

A=4{x€ Izax:{éf}>i§f =0

Tnaam ounk Gyammn?
6. m ¢asona

A:{xem,m{é},i&ﬂ}

‘ynaam ounk Gyaapumn?
b

S




7. C[-1,1] daszona monoron yaaykeus (ynrupuanap rinnam
énnk oyaapumi? ®
8. Cla, b] asopa npapamacn n jan ommaiiguran aaredpaii &
KynXamiap TiijiaMi Xeu Kaepia suy amacanrti neboraaei.
9. Iy ¢asopa i 7-§. METPUK ®A30OHUHI TYAAAUTU
o ] BA CEITAPABEAAUTU
A=qx€l,x= {SC;'}’Zfs =0
=1

1. Acocwii TynryHYaAap Ba TeopeMarap

TVIJIAM XaMMa 3Koiifia 311y 3RaHINTH HeOoTIaHCHH.

N o Gaon Arap X wmerpur Qasona Xap kanpaii (pymamentan kerma-
: ; . RETINK AKuHaamysan O§aca, y xoupa X tina merpuk ¢aso nieiin-
2 r Jiaau.
A={xem:x={£},Y €| <ol < p<oo R
{é}’;zt'é”‘ Y Arap Y aszo Tyna 6§an6 Y na suy Oyaran Z guem 1¥naam

i ' Maskyl (ZCY) Ba Y dazo X paso Gunan nsomerpus Oyaca, y

E'I 'ili 'I'S;'llﬂaM XeH Kaepjia ang amaciimru ll('.ﬁ()’i'ﬂa."(?“". Xoana Y MCTPUR lbai"(} X (I)H:."UI“II“‘ TS’:“]HprBch“ ,-'J.Ci:l”:liu_ﬂ-‘l.
| ' Arap X merpur (paso xamma sroiiga 3uq Gyaran canorm Tin-
1K - Sk vt ; o ;
|} | JlamMim V3 nanra odaca, y Xoana X cemapaben ¢aso jeiiniam.
i . o
Ll 7.1-reopema. X merpur aso TVaa GYaniun yuyn n—eoua pa-
| 1 e i ik
1,-5 duycaapn 1r,—0 OGup-Gupura koitnamajmran Xap Kaijail  éum
| .' (Wapnap Kerma-ReT/rm Oy 6yamaran kecumra ora 6Yunm 3apyp
i Ba RUos.

i | 3 7.2-teopema. X cenapa6en dasommir A Kuem TVILIaMu
(ACX) sma cenapaGea dasopup.

2. Macararap egum
7.1-macana. Arap

A={xel;: ngj}:', n=1,2,...}

MYunamua [} dazounnr MeTpuKacH KupuTuaran Oyaca, y Xoaja
Bynpaii A aso T¥aa Ofnagumu?

Eumm. Uxruépuii x, e/, X ={5‘JU} aJleMeHT ojamMus. Y Xoua

X ={&' N, ne N=§.2,.)

Memenriap A Tynnamaa érajyi.




Eaum. Papas kuiaiankg,

DI X € [y Gy yayn n—eoa :
w~ B o 1’ 0<t< .1
. 0 { Ky i 2 n
p(x;,xn):Z\fj\-—}D ' o 1 258 gl
¥ 1=n+l .-]u‘. x"(f)—- n(I_E)’ E“‘;Sf(;'{';
|1 1]
6ynamui. by oca Iy ¢asona {x;} KETMA-ROTAMKHIHT X ddemerrrra | 1, %+i T 4 |
1
ARUIIAITINHE KypeaTaj. V xoaa {xg} werMa-genme [ (paso- gyaciun (waka Rryiiiparnya Kapanr).
na (pyupaMenTall oynam. [lemak, 6y A (asona xam Jyuamentai
6yaam. Arap A (aso Tyaa Gyaranna Xo€A oyanap o Jexun x
i asieMeHT FO0 caHOKTH counap TaRJaHUH OGUIaH AHIKAQHTAHIMIT
i i
1 yuyn Xo€ A Gyaau. Jlemar, A paso TVa aMac.
| 7.2-macana. Arap 0 l I
A={(x,y)€RZ:  0<xP+y?<2} n
TyNJ1aM)1ia R? ¢pasonuunr MeTpHrach Kabyn KuIMHraH 6ynea, A a- -
30 TV v 92
| 30 Tyna 6§aajpumn’ X, (1)
1 L e 1 '
ﬁ; i Eaum. Papas KUIaiIMR, A tyislamaa B 6, —|, ne N map- i
i n : By xu(l), neN ysiyrcus ¢ynrmmuanapian  nbopar. {xa(1)}
RETMAa-KeTIAHKITHHT C2[0,1] dasopa  ¢ynjpamenTai BRANINCINN

nap  KerMa-kerinru OyIcui. By epna, n—>*la pajryciapn
1 | B9 aTamm3.
r,=——0, 6aran waprap Gup-Gupira JRoiijauralmiry Kypi- > Oyarana
!i' | n ! ! E
i
bl un6 Typnonm. % px,.x,)= ( I[xn(r}- X, (r)izdI] =
il . 1 | 5
lq I R2 (pazona Bc A Ba f€ B[G, —_J, ne N = i ALl .
I ::_ n H 1 m I m :
i - = 2 flmle—2)-nle a2 | (1= nfe- LY arf =
i QIB[&'—]:{@} : 11
I_gl! Gyaranmjiat A rynaamjia =|2(m- n)* ]}ﬁd; ¥ 2](1 = m)id;} -
| !Iil n= 2 3 ]: 2 %
I.' 1 Jlemak, A Tynaam Tyaa smac. = 2(m—n)” +_2_(m— "] = 2 l(] = f_j 30
| !I." 7.3-macana. 3m’ 3n\ m 3 n m
1 1 3 2
s C*[0,1]=4x() € C[0.,1]; ﬂx(f). dt < oo n,m — oo, ey (1-1) <1, nmeN
AL 0 : n i
1] ¢aso Tyaamu? 3
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Arap m<n 0yica, Xy yiain m,n—e° jia P (Xp X ) =0 ne-
GoTaanajl. sy

Llynnaii kuan6 C2[0,1] dasona {x,(1)} xerma-keramk pyi-
AaMeHTal.

hapaz guaailing,

. 1—<r£l
2
g,
xo(t):ﬁ 05 l_?
1
fs 0<t< —
L 2

6ynenn. V xoma Ly|0,1] asoa

1
p(x, %) =| [, —x, (0] ar | =
0 :

1
2

" ? l 3
s - =|—| —0,
2!(1 nt)*dt (35‘)

k=g

Il

By aca {x,(1)} reTMa-KeTIHKHHIIF xu(t)'ELg[O,l.! BJIEM(.‘II'I‘II‘:J
aruHaamnuny kypearam. Jexnn Xo(1)€ (13[0,][ oViranm yuyn
{xa(1)} ut?rmaéue'rnun (]2[(),1] (pasona ARMHIATTIMAIIN.

Nemar, C<]0,1] daso Tyaa smac.

;l(z:l:;JU\llag X Tj?’;ltl merpuk (pasogarn B[x, r] I.IIH[‘TEI,fI
merpuka X JIaruick alllkjlanran 6}','?:“:3, y Xodqja Blx, r] wap Tyia
Metpuk (azofian nGopaT sKaHANTH HeHOTIAHCHH. N

Eumu. (Papasz wwiaitmmg, B[x, r] mapna {x,(1)} pymamen
Tal KeTMa-KeTmK 0yiein.

{n(D}CBIx, 1]

6yaranupan Oy kerma-kerank X 7a Xam Qynaamerrai OGyaamm. X
ryaa (aso. Hlynnur yayn n—ee jia X, —X,E X Ba "B[x,l']. ‘
X na émk. Jlemak, Xo(1)eB[x, r]. Hlynpaii ka6 B‘[X.‘I'J
narn wixTuépuii pynpamenran kerma-keramk B(x, r)ia HKAHITA-
wysun, spim Bx,r] ¢aso tyaa.
7.5-macana. Arap

80

A={xel,: x={}, &

Cpyusampa Iy dasoninr MeTpikacu Kabysn kuannran 6yaca, y xoi-
" A daso t¥aa 6Ynanumn?
4]

<a, ieN

Egum.  [Oxopuparn  6.4-reopemara  acocan, A TYILIaMITHHT
ENNK DRAIIIIHN K¥pearim kndos. Papas guaaiiang, x,(1)c Aé.
.y Xomia n—eonta X, X, O¥mamran {x,(1)}CA kerma-kermg
i' MaBRy. lo jarn sKuHIAITHI Roopannaraiap G¥iimvammp. By oea
3 _g£0 —g£0y GYaranga n—eo ja ieN'a'F” O pRarm-
E:‘ xn -'{gt }9 x{}‘{§r } )‘ j ll & 21 _)(-‘Ef 3

~ i kypearag. Jlewun

E<a, ineN

Hlywmir yuyn n—eo jia mvmrra mu6

iy

<ag, I1eN

~ DRANWIN TONaMu3.
9 Jdevak, A tiiaam énuk, mymnr yayn A t¥aa merpur (paso-
tain uGopar.
7.6-macana. Arap

A={(x, y)eRZ [ <I, xZ4y2<4)
amaa R2 asonnur MeTpuracH Kabys kwmuran 6ica, Y XOd-
A cenapaGen (paso 6¥aagumn?
Eammn. R? cenapaten (asonan ubopar. lynmmw yuyn 7.2-
“Feopemara acocan A cenapabed (aso Gyaaum.
7.7-macana.

: C'la,b] = {x(r) € Cia;bl. ﬂx(l‘)‘dt < W}

hasomunr TYIMPYBUHCHII TOTHHT.

L. Cl[a’ b]:L[a, b] Mynocabarim KypeaTin  kudosn,
&, b] ¢azo ryma sa 6y Pasona y3-yaura wmsomerpur Oyaran
SHa, b dasonn osmm MYMEIIH.
~ Aspano,

Ola, b]=IL[a. b]
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mynocabarin kypearamns, Oymwia Ola, b] Ounan [a, b] keemajw
yauopan Ba werapamanran ynrunsiap Qasoen Gearnianrai
()[a.b] aca YHUNT TyTallMacu.

Mapaz KuaAIIHE,

A, ={te[a,b); x(t)> n}
A=1{elab) |x@)|==}

oyacn. ¥ xouna, pA=0 Ba A, DA,4, nEN

A, =4

oRaHUHK Kypcatamus. Arap l€A Gfica, |x{l)|:°° Ba feMak, neN
YUy |x{|}|=oo>n. By aca neN na te A, mn kypearaui. AKCHHUE,

arap fEriAn 6Vnca, y xomia teA,, neN. Huun neN yuyi
n=|
|x(l)|>n

Oxuprii - Teurcuamukian  JaumMurra yrul |x{l)|2<x=. AN
|x(|}|:m Ba €A XocH KHJIaMHU3.
Ouau FIYOBHMHI Y3IYRCH3JIUIUIA acocat

lim pud, = pd = 0 (1)

f—30a

DKAHNHN TOIAMU3.
by (1) Tenramknan nxruépnii >0 yayn n>n,(8) na
wm<s @

Oynanuran ne(8) marypan con Tonmiming keand ynkaan.
Junm
x(t), tela,b]\ A4,

W= 0, te Anﬁ

neb gapaitmus.
[a, b] recmajna |x(l)|>nu Oyaajuran | HYRTaJAapHi ranuad
1wbopeak, y xoaja [a, b];“r A, Tinaamna 1x(l)|£nu oyaaan. Jexnon

uxTHépuii e [a, b]f’Aﬂ yayn [y(t)|=lx(1) | <0, sum yeOfa, bl
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(]

o(x, ) = ﬂxu)-y(:)\dz - ﬂx(f]]df (3)
a A
DRAHITHN KypeaTaMis,
by (3) nan JleOer MATErpaJnHUHr abeooT YRIYKCHZMHE X0C-
cacura (4-§narn 4.6-reopemara gapanr) acocan (2) renrensank-
jgan uxraépnii €20 yuyn

mxw<§ 4)

~ Oyaauiran 8>0 connm raniam MyMKHH SKAHIMIY KeanO unkajiu.
[Hynpait kuand Ofa, b] t¥maam Lla, bjunur xamma koiinja
‘auwp. lysun Teopemacura (3-8naru  3.7-reopemara  Kapanr)
acocan nxrnépuii 120 yuyn uB=p{le |a,b]: z(1)2y(1)}<n 6§nanu-
‘pant |a, b| pa ysaykens z(t) dyoxupa masmyn. ¥ xoapa Jleber
HUTErPaanimnr abcoioT y3IyKeHsiIMK Xoceacnra acocall M>0 con-
un

p(y.2) = [[y() - z(0)|dr <§ (5)

ii Oyaauran kKuand 'mlmaﬁnr XaM MYMKIHH.

5 Jdmmr (4) sa (5 )aapra acocan

I p(x, 2)S p(x, y)+p(y, 2)<€

g Nemak, Clla, b] ¢asounnr ryampysuncn Lla, b] dasopan

- ubopar.

: 7.8-macama. L,(0,1), 1<p<ce (azona Xy ()=t germa-

- Rerauk ynpamentan 6§aajmmn?

> Ewmm. [Oxopuarn  7.3-macaaara  acocan  {x,(1)} werma-

f:'|-.!;rn~nn1nu:-1ur L],(U‘I) A ARNIAANIINUHT. Kypeariin kinos. n—oojia

._[U,l] keemaga Xy (1)—=0 wypunnd  mypnomn.  Ouum Ly, (0,1)pa
X, (1)—0, n—oe GY¥mumnmHN KypeaTamMmus.

I 5 1 z
p(x'”{]) :{ -nrjn 2 rfm r df] o ( J}‘Su(l 0 I3M)P dr]
o 0




1€ 10,1] Ba ll—l"*“'Sl Oyaranmjan

| 1

5 I} i
fle ~1* di < [Prde = —
0 0

3np+_l

[ymnnr yays
L \p
plx Psl —=—§ -0, 5
' 3np +1

HNemak, {x,(t)} weT™Ma-ReTIMK L,(0.1), (I1sp<eo)ua dymna-

MelTajp.
7.9-macana. C[0,1] asona 7.8-macadajiardi RCTMA-RCTIME

(pyuramenTal oy ?
I Egmmn. Mapas kuaaiinik, n=2m  6§acun,  swan n>mo sa

I
t =2 . ¥ xoana
"

t]n __tbn + tﬁm o t}m‘ >

;II' €[0.1]
i 2fzn"f‘:"—‘t;‘m+f6m_=1“l—-—1,_-+l:3 1 }0
72 g s Sk U3

| neN Ba n=2nm.
Jlemak, {x,(1)} werma-keran Cl10,1] dasona (pynjamenrai

-['!! p(x,.x, ) = max

, aMac.
3. Mycrakm1 eJHil y9yH Macajaiap

| ‘ 1. Xap kanjail Ti1a Merpur (PasOHUIT ARPUMCH3 HYKTAIAPH
i CANOKCHS TYTIAM DRAHIUr uchoTIaHeH.
gl 9. Canokjii MUKIOPJArn XamMma Roiiia 314 Oynaran TyJauMRMac
MeTpiE  (PasOHHAT OYNK TYTLIAMIap KCCHMI XaMMa smoiia 304
HMACIIUTHTA MUCOJIAP REJITHPUHL.

3. Clla, b] t¥na ¢azomu?

4, Canowjin MHKOpard Xxamma skoiia 3ny Oyaradn Tyaa MeT-
PUK (PasOIMUT OUME TYIIaMap KCCHMII Xamma sRofifia 314 TYNAam

AKaHJNTHHN nedoTaaHr.

5. S cenapaGea ¢aszo Gynagumm? bynpa S cowan kerma-
reTimraap (pasoci.
6. Sla, b] cenapaGen gaszo 6yaajmmn? Bymua, Sla, b] gaso
[a, b] reemaja Javosan 6§aran (pyurisaap pazocimp.
7. Xamma conay ReTMa-keTINRIap TVIHaMIia MeTprKa
(& =
|§J ??r
gr i nr|

¢dopmyia Gunan annknanran. by ¢aso cenapaben paso G¥nam-

o(x,y) = sup
21 1+

mu?

8. (i(-c0, o) cenapabea ¢aszo 6ynamun?

9. Arap X merpuk (pasofa NXTHEPHIT KerMa-ReTAUR (yHjia-
MEHTAJI KeTMa-KeTJUKHE ¥3 uaura odca, y xoajga X cenapabea da-
30 ARAHANTIHI HeOoTIanr.

10. C10, 1] dasona x,(1)=t"-t*" (neN) kerMa-rerank (yi-

pamenTan Oynanumu?




8-§. METPUK ®A30AA KOMITAKT TYTIAAMAAP
BA KMCKAPTUPUIL OITEPATOPU

1. Acocwmit TynryH9asap

X=(X, p) merpui (azonarn I TynaaMHuir UXTHEPIIL Dale-
MEITIIap KeTMA-KCTINIHIaH SIKUHIAITYBUH KCTMa-RCTINRHIL a3Rpd-
™6 ommu mymknn Oynca, y xoaa Ko rymaam (KcX) sucOwmii
KOMITAKT Jieiiniaj.

Arap KC(X, p) rynaam 1mcduii KoMiarT Gyaca Ba énuk 6ya-
ca, y xomna I¢ tyuzaam (X,p) merpik (pazojia KOMIAKT neinaaut.

Arap uxTnépuii €20 Ba nxrinépnii X€ X yuyn (Rc(X, p)

p(x, y)<€
Gyaamran ye A masxyn 6§aca (AC(X,p) y xoina Oywjaii A Tyn-
aam K (X, p) Tyuaam yuyn € - TYp aeinnia.
Arap xap kanpaii €0 yayn sa K T§naam yuyn ueran € TVp
magzky)l O¥aca, y xoma KC(X, p) ryniam Garamom (Tyaa) uera-

pajianrad Jeiinaani.
Komnagr 6§aran X merpuk (paso KOMIaKT Jieinaanm.

Arap I8 tynaam (KC(X, p)) uerapaiaurair Gyica, y Xomja
x(1)EK (ynrims rerue Herapajaiirad neitmaanm, soin 1€ [a, b
6yarana xamma x(1)e R yuyn C>0 con massyn 6§and x (1 ) <C
6yaca, y xoaa X(1) ¢ynrmuisniap Texue qerapaiatran Jeinaann.

Arap xap gaupaii €0 nxruépmii 1;, LE [a, b] yuvn wmynjaii
>0 manmyn 6V:1116

hz—t1| <5

Gyaranya x(1)e KcCla b] gynkiwmsaap yayn
e (12)-x (1)l <&

6ynca, y xoaia X(1) ¢ynripsniap Oup Xua Japazeaiif y3ayKcus
pyurwazap neina
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‘_ [\I‘il‘l A OLepaTop y4aytl <<l cor MABIRY/L ()5’.-.;"]6 lx\: ,\—).\}‘
b X=(X, p)
p(Ax, Ay)<op(x,y), X, yeX

Oyaca, y Xomia A KMCKAPTUPHIT OlIepaTopi neitnaam.

Arap Ax=x Gynca, y xoina x€X Hykra A oneparopuunr

. gsraimac HyKTach Jieinia.

2. Acocwmit TeopeManap

8.1-reopema. X ueckit Ja4oBan mMerpuk (pasofaru I r¥naam
nieOuii komnawr 6yanum yayn X dasona K rynaam uerapajairah
Oymumn 3apyp Ba KWQpoaup.

8.2-reopema. (Xaycnopd). K rymaam (KCX) #ncbuii kom-
pakr 6yauum yayn X puur ryiaa Gyaumn sapyp sa X uiur Tyaa-
anrn K unnr 6aramom yerapanauran 6§anmm yuyn mudos.

8.3-reopema. (Apneaa) KCCla, b] mnebuii xomnarr oVimnm
yayn K nunr yskigsiap THJaMi TeRue Herapajaiiran Ba TeRuc
(6up xun) papaskaja ysaykena 6fanun sapyp Ba kidos.

8.4-reopema. I{mckaprupysun A oucparop (A: X—X) yuyH
rina merpui X (pazoja GUpruHa KysraiMac HYRTa MaBzRyL.

4 3. MacaAraaap e9umI

8 8.1-macana. Arap
K={(x, y)eR2%: x%+y’<l, x>0}

6'}?.110.3. y xoma K tiunam R2 na roMnaxT Gﬁ;nummu‘?
Eauur. 1§ T¥iaam serapananran. [Hynnnr yuyn 8.1-reopemara
acocan K nucomii kommaktmup. Jleknm Oy Tymuam €nuK amac,
yynkn O(0, 0) mnykra ¥V Ttyigam  yayn JHMUT HYRTa 6yim6
00, 0)eg K.
Jdemar, K komuasT smac.
8.2-macana. Arap

lyl =ycosX, M <1}

';'--"63‘;|¢-a._ y xomua K ryiiam R? ¢asona komuart 6§aaimu?

K={(x, y)e R%:
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Egum. Arap y>0 6§aca, y xompa cosx=1, x=2kn (k€ Z). Arap
y<O 6yaca, y xoana cosx=-1, x=(2k+1)n (k€ Z). Huxosr y=0 na
|y| =ycosX TeHraMk xXap waHjailt Xe€ R yuyn §punan.

Hlynnaii kuam6, K rinnam

| (@ 0y <njUf(@e+1r, -1<y<O}UR

Kypunnmjarn nykrajap t¥nnamujan nGopar. By tinaam OX VK
OFiinal werapasanmaran, apan 8.1-reopema mapri Gaskapuamaii-
JUH.

Hemag, K r¥naam komnakr amac.

8.3-macamna. Arap

K:{xefp, ¥ =4&7, i];r”:l}

Oymca, y xoma K m¥naam t’l, dazopa vucbuii kKomuart GViIagmn?
Eawm. IP ¢pazona

{e,}, e,=(0,0,.1,0,.)

RETMa-KReTIMKHN KYpu6 yramuz. By epia
|
p(en ’e.c) T 21”

1
0<e<29, [l+-1—:1
F ool Dty

ranpaii Og(x) na (x€l,) e, xypunma Gurrapan nykra 6yaam,
avtt Gepuaran €20 yayn I8 nnur gexan e-rypn maBzRys Oyamaii-
.

Hlymanr yuyn 8.2-teopemara acocan, K timaam umncénii kom-
nakt Gyna oamaiinm.

8.4-macama. Arap

keZ

nse Nnzs

I € COHHU 1ed rannaiimus. ¥ xomia xap

A={(x, y)eR2, xZiy2<l, x>0}

Byau6, B tynnam [-1, 1] reemaparu patmonan conmapau nbopar
6yaca, y xoma K=AxRB tymnam R? gazoga komnaryr Oyaammn?

Eqmm. K rjuaam R? pa werapagavran. Hlymunr yuyn : 8.1-
TeopeMara acocan IU iimedonit komnarrt. Teknun K ryiaam R? pa
énnK smac. bynaun gyinariya kypearamus.
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Papas kuaaiinnk, {re} rerma-reriir B TYILVIAMAAH ofuHran

pautoHal colllap KeTMa-keTiaurn Oyimb, k—eo Ja rk V2

e ——

2
oycun.

{Su}={(xx, yx)}cA

6yaransa

Zp=(sy, Ty), neN

KeTMa-ReTIMKIN om0 Kapaitmg. {S,} kerma-kerius ye, rapasian-

ran Gyiradu yayn ng—ee na ks oVaaguran 4’ 1 Man-
k

5
L ?l'kJ/
Wy, (’l}'[lj[a {S”k }C{Sn }

A tynaam énuk. lyaunr yayn s€ A, Jlexun

Py

limr =-22
I 2

¥
Hemag, {zn daemerrrra

k

2
-

} keTma-kerimg R? jarn (S R0 g

- AIRIIIamanm, IVHREN

i
b 1

{znk}c{zn } z

= b
=)

L yupait kuamo ( S,_ﬁ] anement R=AxB tyniuamra permnuim
2

ﬁﬁnmamluman R komuakr 6§aa oamaiimm.
8.5-macana.

K={x(1)eC[0,1], x(0)=0, I(t;)—x(to)l <lt}~ty.
1,1, [0,1]}

“Wiaam yayn £=0,2 — TP TY3HHT.

g 89




Ewmn. K rynaamparn x(1) ¢ynsipmsuapuunr  rpaguiiapn
OAB yubypuakka soiamripuiran (iakira Kapanr).

v
&

VA

v

0 € X

l|—t21 <0,2 waprra acocan [0,1] keemann D TajaH kam Oyamaran
Gynakka 6Famn kepax. Xywui wynjaii AC Ba BC reemanapun
Xam myHua Oyaaxka Gyamm kepak, 4yHKH

b (t)—x(12)l <yt 0,2

OyAMIHMII HYKTajJap/lad KoopimHaTa VRaapura napaiiena 9usnkiap
yreasamus. Harnaana, OAB yaGypuakia T§p X0CHI RHITAMUS.
Mapaz kuaaiimk, U Tiniam typa MasRy) OyHIIIT MYMEHI
GYaran cHHIK 9NBIKAap TYIIaMi OyanG, ywsapu TYPHIIT TYryn-
napufa 6§acun. ¥ xoana nxtuépuit x€ K yuyn
max [x(f)— y(1) £ 0,2
max |x() = (1)
6ynanmran y(l) masmyn (y(1)eU), avuu U rynaam K rymaam
yayn 0,2 t§ppan nbopar.
8.6-macama. A onepartop

V=2 4%, +b, (k=1 2.
=

rveurmuk Ounan aunigadran 6¥on6 R" nu R" ra akcaantipanm,
ALHI

A: R"SR"

Arap nxruépnii k, j=1, 2,..., n yuyH

1
P
kf‘ 3
Oyaca, y Xxoma A KHckapTHpuin oneparopu G6yaaivn?
Exam. Papaz sumaiioak, x(V sa x(2)  uygrasap R" aso-
HIHD UXTHEpUIT Hykranap Gyiucnn. ¥ Xodja,

p(Ax"), 4x?) = (i(yi“ —yi”)le =

k=1

1
rER Y-
(1) = (2)
QuXy = Z Ay X i
i=l

]
.
i 3
—_—
-
il 3

[t

k=1

By (1)parm wakn finpanpura Homn — bynsakoBekuil Tenrems-

JurnHu KiasnaiiMns.
1

1
n " 2f n 2
{1) 2 2
D a,(x! —xf,’)s(Za;} [Z(xf,."—xf})z] =
J=

7= J=

=[ia;] o(x0, x?)

J=l
by (2) ra acecan (1) gyimparnua

g b

*I' 1) (2) 3 a 2 i

N 2

§ (A", Ax) < Z a | oV x? ] | =

§ k=1| \ =1

.‘u.

1

i ) @ n o n 2

, . 2

B =o".xY) | 3D e, (3)
) k=t j=1

._'ﬁfiﬂilllll. Uxruépuii k, j=1, 2, 3,..., n yuyn mMacana maprira kypa,

i
-
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1
S - 4
9 i 4)

Jun (4) nu aLTHOOpra oncak (3) nan
. 1 1 2)
p(AxU},Ax(-)) S ___'o(x{ }’—r(- )
V3

xocna 6faagm. By aea A KHCKAPTUPHINT  ONepaTopll  DKAHIHTHIN
K¥pcaTtam.

8.7-macana. A oneparop X=(xy, X3, X3, X4, X5, Xg, X7) aae-
MEHT yuyil

T I I E
Ax=y= (xl, 2%, 4%, 10, 6x5, 1x,1x))

Teurnuk Omnan anuknauran sa A: R7—>R7

byupnaii oneparop RUCKapTHphI olfepatopu 6yaaanmn?

Ewmmn. Mapas suaaiinuk

2,=0=(0, 0, 0,0,0,0,0) Ba Zo=(1, 1, 0, 0, I, 0. 1)
6yacun. V xomna ;
Az21=(0, 0,0, 0, 0, 0, 0) Ba Azy=(1, 2, 0, 0, 5, 0, 7)
Oyn6
| Pz, 2)) =2,

AbHA

Az, Az,) 2\/%

Az, Az)=79>2= p(z, z,)
Aemak, A knegaprupun oueparopn Gysmaii.

T
8.8-macana. Arap xe C| [O, 5] SACMEHT Y4yl A orieparop

x
2

Ax(t) = % J-x(.s') sinf cossds

0

TeHrK Guian aunknanran Gynca, y xoma A KHCKAPTHPIIT O11e-
patopu 6yiaaumun?

3
Eqwm. Mxruépuii X){l), xo(t)e C{O,EJ YayH
g

|

I - |
2

i P(Ax,, Ax,) = m[gx %_[[xl(s) s xz(s)]sin [cos sds | <

0

»

< max [sin ¢| j[xl(s) = x,(8)||cos s|ds <
o r
(4]

w

< 4 feos s max 5 (5) =, 0l = 4 o, x,)

lemar, A knegapropim oneparopujian nGopar.
8.9-macama. Wapas kuaaiimg, A- X=X Oynaa X wominagr
Ba
P(Ax, Ay)<p(x, y). x, yeX ()

6§acun. YV xoama A ONCPATOPHUHT KysFaiMac HyKTaci MaBHIY]L
IRANIMTH neGoTnanciy.

Eammn. Teckapuyan thapas wkunamuz. Bynpaii xomatna X pa-
3014

l" =
p(Ax,,,Ay,,)z(1-—Jp(x,,,.»-,,) (6)
n

- Oyaaqmran {x,} Ba {vi} ReTMa-ReTaukIap tonmaagn. X wom-
- BaRT OYarann  yuyn ng—oona Xk Ba  yu— vy Oyaam-
S fai moc paBminna  {x,i}, {xu} C {xu}, {Vuk {yk} {yn} rer-
Ma-KCTIIMEIAD  MaBIRy/L.
Bynjraii RETMa-ReTAMKNAp yayn Xam  (6) Tenrcusank  cakna-
Haji. Jwm ny — oopa (6)nann anmurra yrud
‘ P(AX, AY)> p(x, y) (7)
é TEHICH3IMENN  XOCH  KI1aMus, Oymia A oneparop Ba pP(x.,y)
~p yaykemsanrn onmnGopra omudm. Oxuprin (7) Tenrcnzmik
- (3)ra summar A OTIEPTOPHHANT  KY3Faamac HYKTacH  MaBskyj|
ORAIMIMIN  KYpeaTam.
8.10-macana. ®apas wnaaiinug, {A,)} 6
“Metpuk  drazsonunr

r

yiuvae tymaamnap X




MDA DAZD . ..
KOMIIAKT TyIulamiaapu Gyiacun.

M=o
n=1

arananry  neboTIancHH.
Eaum. Xap Gup A, Ttynaamjan @, HyKra TanjianMuns.
{An} KerMa-keramkaap kuckapuG Gopysunm Oyarannjan
{a,,}C A
Ay rYumam  komnakraup. Ulywanr  yuyn {a,) kerma-

KCTIMK  AKMHIaITYBYH {a,}k} KRHCMHIT RETMA-RETIMKHA Y3 H4il-

ra ojajm.

ng Sona g —ae Aj.

IuaM N, COHHH anMKAaiiMms. Y Xoujua

{a k c A";

n, =

Ba KeTMa-KeWIMK XaM a4 a2Jjemelrra  skuHianmraln - y4yn

PR S T
s

ALIM

Aemax, (4, # %)
n=l

4. MycTakyuA e9uIl yIyH Macaranrap

1. C[a, b] ¢asonarn yerapananran amreGpauk synxapiap Tyr-
nAamu HeOnii KoMITakT sRasarn neborianciil.

|| 2. Arap K={(x, y)eR%(1-x*- [1-x9 )24+y2=0} Gyaca, y xou-

na K timnam R2 na womnakT Gmamami?
3. A: m—m Ba

Ax= %}, =)

by A xuekaprupuin oneaparopy Gyaaanmi?
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K={x(1)eC[0, 1]: x'(1)eC[o, 1], k'(1)l<1}

L rynaam C[0, 1] dasopa pakar uxtuépuii xe I{ yuyn

]x(t)dt < M

0

. Oynamran M>0 con maskyn OVaranjgarnna nuebuii  komnakt

Oy ueboraanen.

5. {sinot}, (ae ACR) ¢pynrimanap rinaamu C[0, 1] asona
(parar A Tyiulam R (asona werapananran Gyaranparuma HucOuii
KOMUAKT OFmumm ncbornancus.

6. 1, dasopa Gupank map Huchuii komnakrT smacaury uebor-
JAAHCHH,

7. Arap KCX womnagr 6§au6 x(t1)eX 6¥aca, y xoapa p(x,
K)=p(x, a) 6jmamnran a snement (acK) mapskyn skanamrn we-

- Boriaancuu.

8. Arap KCX t¥unam romnakr 6yaca, y xoaa

sup p(x,y) = p(a,b)

r.yek

| Oyaiajuiran a, B aaementiaap (a, se ) MaB:RY/L sRamiru - ucbor-
JALCHH.

9. Yekens yauonaun asoia Xap kaHpail KOMIAKT TYILIAM Xey

Kacpia 31 HMacaurn neboTIaHCeHH.

10. ¥Yaununr xycycuit kuem Qasocura M30MeTpUK akeaaiyBym

IR‘OMII&KT MaBYyJl OMacjuru nchoTIAICHH.




KYVIIMUMYA
VixTrépril BeKTOp (ha3orapAa YH3MKAM onepaTopAap

1. Acocrii TyIIyHIaAap

Arap xap Gup @€V Bexropra Oup KuiiMaTiu amirkaanran
B=@(a) mexrop Moc Kyiinica Ba Kyiujari mapriap GaskapuJica,

V Bexrop (pasolia YM3HKTH ONICPaToOpIap aHnKIanrain jeiuaanm.

Vx, yeV
vxeV, VAeR

L. @(xty)= @(x) + @(y),
2. @(Ax) = AQ(x),

Arap A, MATPHIIA YETYIIAPUHUNT DJeMelTIapH, {er, ea,....en}
Gaznearu e; =@(ey), e'zzq}{cz),.... e,=@(c,) Oasuc BEKTODP 00-

pasjiapuHunT KoopiHHaTagzapuaan TY3WiraH ﬁjfnca. ¥y XoJja Atﬂ

matpiia @ umsnkan onepatopunnr  {eg, €3,...€, } Gasmcparn
MaTpunacl jeiinaanm. b 0
Arap V asona uxkura {e, ez,..e, } Ba {lg;fg....in }
Gasncnap Gepuaran 6§ané, @ Ynsnkian ()luzpa'ro[:;umr oy ﬁu:;.m:-
napparn matpuiaiapn Ay sa By Gyaca, y Xomua 0y marphuaiap

wyiimarn dropmyaa Graan Gorranaju.
Be=C AyC

By epua, C- {e, ez,...e, } Gasncpan {fy, fa,...f;, } Oasnc-
ra yrysun marpina. Vo asoparn  ukkura @ Ba ¥ unmsman ne-
@+y  dinFunpicn, @ kinaiitmacn Ba 0-Q O co-
HIHHE QO YN3NRI  OTlepaTopra paBuja
Ryiinjiari renraukiap ounan udojananaun:

; (@) (X)=0()HY(X);
(@ w)(x)=0(¥(x));
(0-@)(x)=0U(x))-

patopiapimmir
Kimaiitmac  Moc
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Arap A con masayjl 6yan6, X noamac sexrTop yuyH
@(x)=Ax

wapr Gamapuica, x sekrop V sextop (asoparn ¢ qusnka one-
PATOPHHHT Maxcyce Bekropu fiefiniam. A con — X BekTOpra moc
RCJIYBUHM Maxeye coH Jeiiniai.

ANy gekens yavosim asoaapin  Kapaiinug. Papas wuaaii-
ank, R ¢pazo nxtuépnii vercns Ynuosin Epkamn (pasocn 6yncun.

R uerens Jawonan dasoya Gasue Tymynuacy KyHujariia ku-
pUTHAAJM.

Taspud: Arap R verens fmopan dasoparu
€3 2w €ei i (1"

BCKTOPAAPHUHT GUPOPTACH XaM 1Y THIAMIHHT 9eKAN MUKJlopiary
BoIKka BERTOPAAPHUAMHE HIBHKIN nponacu Gyamaca, y xona Gyu-
nail (1) serTopuap ™iaumu amankan GorjanMaran neinmnann sa R
flarll Xap Kannail gnankim GorlamMaran BekTopIap TH3UMM uy
thazonunr Gaszuen peiinaanm.
At Gnpop vexeus Yauosin gazownmr (Macanan HUHr) Oa-
3ucu
g e N L 2N ()

Gepuwiran 6yicnd. By musumpan ommnran seram MHKIOPJArd MX-
THEPHIT BEKTOPAAPHIHT YNBIKIIT

x=Ae™ + 1,e"™ +.. .+ 4 e (3)
(Ax — connap, k=1, 2, ..., m)
fiponanaprnr TiiamMuan M 6 Gearnaaiinng. By M TYTLIaM

(m) (n) (m,)
€ 3€ T syt (4)

THBUMHMHE YH3AKIM KOOUFN Jieiinan.
M unsuian koGukHuHT énmrn |, TViKiaM (2) THBMMHUNT Ber-
Fopaapn Xocua Kpiran asounnr (macanan, /» uunr) wuem ¢aso-

Cu qeiinaam. [lemak, L t¥nnamra (3) sypunmmpars BERTOpJap
Ba Gynjaii sexropaap ReTMa-ReTINRIaPUHHIT JIMHTIAPH KUPajil.

Tavpud: Arap (2) Tnsum Gasncnan 6yau6 wxnépnii mekira
P X1 BeRTOpAapHuUr ckajap kynaiirmac
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(eif}‘e[_."}) =0, i# ] (5)
ia (2) oproronad Oasuce neiinjajin Bd

(etn, eW)=1

Gyaca, y X0

Gyuica opToHOpMA Gazuc neiinaanu.
Oproronai TH3IIM Y4yl Kyiligari xoccarapHi KeJTHPaMILS.
1-reopema. | KuCM (pazo rywjlard pxTHépuil BerTopaap Th-

3UMH
y(HI erJ, yrm),__' (6)

nan Xocil Kuadirad 6Yan0, z BERTOP (zel;) (6) narm BerTOPAAP-
pimr xap Gupn Guaai oproronad Gyaran 6yaca, y Xoda z BEKTOP
oprorouan Gynan.

L pari MxTHépuii x BerTOpra Xam
9-reopeMa. [;1arn X BeKTOp L (pasona éruum yayn yHuir

o

i Zd,,y{"”

m=

KYpHITHITA ndponananuiny 3apyp sa widposuip. Bynja

(1) (2) (m)
PP P

perropiap L KpeM (pazonuur opTOHOPMAI Gasucunan Hbopat Ba

d. SEy") =123,

2. Macaaanap evHil

1-macana. X=(Xy, X2, X3) BEKTOpI
(p(x)={4x',—:3x2+2x:;, xj+xg, 3X1-X3)
¢opmyna Ginan ATMAITTHPI SH3HKRTT onepaTop GyAImITHIL 11C-
GoTaadr Ba

b, =(3,2,3)
b, = (-4,-3,-5)
b, = (5,1,-1)

ﬁi]B'II(‘.J'lH nry \.)I'I(‘.[lﬂ’l‘l)pllllllr MaT])Il(lHlTﬂ"ll TOTHLT.
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Ewnnr. ‘Tusnianing mapraapuin TeKImmpaiiimne.

a. ;D{X-*-}')::(4x|—3x2+2x;;+4y|—-'.‘lyg+2y;.;, XHXotyitye,
. X]—ng+5y|—y;~;}2(4)(]+4y|-—3){2—3.\?2-}*2}(34-2\'3, !
X1Hy1+HXotys, 3X1+3y1-X3-Yy3)=@(x)+@(y)

b. @(A-x)=(Adx;-A3xa+A2x3, Axj+AXy, A3X|—AX3)=AQ(X)

(Il ﬂll{',l a'l ] HHI { ‘4 3 “ L . L
1> ¢y, © ) 3“‘-]“‘" " 5”“ 1ri
! YATOPH | o] { {“‘l \(p Vi l]p“lla[ H K ,al

&y
Aol

5 1 0
a2 |

@ oneparopiunr {by, bs, b3} 6asucparu marpuiacnimn
S "\
Bo=C1AgC (1)

(pomyna Guaan aunkaaiivns, Oy eppa,

! k.
c=|2 -5 1
3 -3 %

C marpuuara

ra TeCRApH MAaTpHIaHu & - i
THH ].16 T LTS o
i Kaab wyiuparnra ora

~8 29 -1i
CHae ' g
L

¥ xoaa

i -8 29 -11I\(4 -3 2)(3 -4 5 -17 10 —12
95': -5 18 -741..1. 042 -4 . Li=s|-12 8. 19
i =3 e | SR e

14
[=
=
‘d

2-macana.




I\'lﬂ'l‘[)l".Li.l (.p ('.l'll(')[)ll'l‘(l[)[ilr’llll‘
a,=(-1,1)
a,=(1,2)

Gaaueiarn MaTpuiact,

MaTpuila aca \U l)llEpﬂ.‘T(][)HHIH‘

{bi:(l.ﬂl)

| 4) =, 2)

Gasnearn MarpuiacH oyacun.
QY UMBUKIN onepaTopinr {ey, ea} Gaznejlarn  MaTpuLacH

TOLLHICHH.

Equm. C; sa Cy marpunaiap {e1, ez} Ganucpan Moc pashiiia
{ay, ag} Ba {by, by} Gasucnapra yrysuu MaTpILAapAnp- Cy Ba Gy
maTpuilagapra TeckapH marpunaiap Kyijarnia oyaum.

() &)

By epnan Cp sa Gy aapnu annaa MyMKHH.

. C2:[,11_ (i}
2 2

@ Ba Y oncparopiaphmur {e}, ez} Gasucpary MaTpuiaiapiiy
ke Ba Ey ne6 Gearnaaiimns. V Xoaja WROpUAri (1) (popmyaara

acocal

O
I
1d = e [—

E¢=C,_1-A¢,-C1=

Wi Wi
W W=

: - i 0 3
E, = -:]‘BW'L::_
2\-3 5§

byaapnan
b ] Sl 3
Bl 4k 0 1608 oid 1 =33
P 14l 1| el41 -1
6 2

. 3~M§caﬂa. Kyiiuja marpuia kypunmma Gepiiarag @ unsuiin
OHEePAaTOPITHHT MaXcye BERTOPH Ba Maxcye CONIHN TOMHHT

okl ae ¢
A =] 2
% b
~2 0.1
E‘T[—l'll] XEI]IH!\"I‘!‘[)I-ﬂ‘.‘I‘I-{H TCHIaMa [I]Jl{,ﬂ.‘-lll Maxcve colHHM Toda-
MH3. :

3-4 1 1

12 1=4 1 =9

|

| =2 R T

AM-6A2+1IL-A=0
by renraama Ryiinparn wijusnapra sra
A=l Ao=2, Az=3
x&p ﬁllp Maxcyc con yuyhn reurjiaMaiiap THalnmMH TYy3HIajim.
| {2x1+34:2+x3 =0
-2x, =0

2. x|+x2+x3:0
2I|+x3=0
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Xy o+ x5 =0

2%, —x; +x;, =0

Jlemar, xel; narn x Bexrop L guem (paszona érnnm yuyn

nxf=Yd
By tusimiapun ean®, yiapumnr ymymuii  CHMMUHK XO0CH ( )2 ; 4
KHJ1aMN3.

x=o.(0, -1, 1), y=B(1.,1,-2), z=y(-1, -1, 1)

(o, B, v20, o, B, YeR)

X, ¥ Z BeRTOPJIAp (‘H’.[IIIJIFHII YIBUKEIH !'III(‘.paTOplll'llIF Maxcyc

Oyium waprmp.
. S-maecana. x=(x;, X3..., Xp...)EL; BerTOP YUy Ax=y oneparop
Kyiiujlary TeHrjaamaaap TH3MMHHN Wgojaiacii

yi=apxtagxt. ram Xt
BEKTOPIAAPHP. Yr=anxta;x;t... +amu x,t ...
4-macana. [, naru x Bexrop L pazoja @ruim maprti HiMaiat
nbopar?
Eusm. Oprotopmai Gasne cndpatifia Kyinjariii onamis

*)

Vn=apX;TapXst ... tapXyt ...

" =lewm), m=123,.. Bynja

Yz e, - =12,
k=1

. kangrail mapr Gakapuiaranna
Z|a,.ﬁxk! i=12,..
i=l

Karopiap AKHHIamysan 6§aajn.
Eaum. Macaaa maprura kypa

ixf <4 -
k=l

Bynjaii Gasucnan Xocui 6yaran L kiem ¢aso

x= Zamem =(00a,. 0, a,..)

m=1
KYPHIIITIATY BekTopaapjian nbopar, LN 6y BERTOPJIAPHHHT TOK
paKaMIIM KOOPANTIATAIAPH HOJITA Tenr Oyano,

dm:(.\:, }’(m)):(x) e?m) =dam

Dugu xEL BexTopaap yuyn (xely)

(x3 x)2 = Z aim

m=1
Arap x€l; sexrop L ia €rmac, y X0 azy ) Aapiunr GrpopTa-
cn anbarra, noanax dapran 6yam6

(I, x)2 i Zalfm * Zaim—l > Z a;m o Z d:i
m=1 1 =1

m= m=1

A ¥arapmae comn. Jimjm

2
Za,,kSc n=1,2,.
k=1

ne6 apaz wiacar, y xomta Kommn-Bynsaroscknii tenrensimrura
acocall

; |ankxk J <
=l

1

% o
2 2
a, Z £ S0
k=1

bt

A4 =(ca)

M

oyaamm. k=1




Jlemaxk, arap (*) vusumuunr kosppuumentiapuan ryzuaran

2 2
Z%Zaw--
k=1 k=1

RaTopjiap Axviiainysuu 65&.’[03, Yy Xodijla

oo

i

k=1
KaTopiap axuiaamysus 6¥uauu, wy Giuiad Gupra

a"kxﬁ_koo n=12,..

WY Y Yaeeed
VayH
h/<K, n=1 2.

TEHreH3anK  Samapuiagu Ba y Bekrop m asonunr pexropujan
nbopar, yem.

3. MycrakuA e9dm y9yH MacaAaAap
1. X=(xy, X2, X3) BeKTOpHA
Q(x)=(3x;—x9+2x3, X1+X9—X3, 2X]+X2—3x2}

dropmyna Guaan anMalTHPNIN YHBHKIR OHCPATODP DRANIUTHIN 11C-
OoTaanr Ba

b, = (1,2,-3)
b, = (-1,0,1)
b, = (0,2,3)

(lﬂ."![l(tﬂi] HTY OonepaTopHiuir MaTpuuaciinn Tomimr,

2. 4, :(] "J MaTpHi@a @ onepaTopHiHr {al =30 Hasnce-
e ;

a, = (L))
-3 1
jpari marpuuact, B, = 5 s MaTpiia aca Y onepaTopHiHr
{b‘ o Gasncrarn Marpuiacu 6§acun. Y- umzukan onepa-
b, =(1,2)

ropunur {e), e} Gasncgarn MaTpinacn ToMVICHH.
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3. Marpuna kypunmnga Gepuaran UK OHEPATOPHUIIP
MAXCYe BERTOPI Ba MAXCYC COHHHIL TOIMHT.

e
4 =l 1 2
1ot —2)

4. Oproronan Gasuenn

{yrm'}}r{e_jm_;} m:!, 2. 3.
L
e ramaranna ls jarm x perrop L kuem dasopa éragumn?

3. Ax=y (x€1;) oneparop uexens yadosmi pasopa Gepnand

yrr e Z a&rkxk‘-
k=l

TeHriaManap THanMIiH ll(ll(}.-rlﬂ.]'lﬂ(‘,llll na 6_\I‘IIJLH

ne=12 ..

X=(X1, X2, X y-e) Y=(¥1, Y2, ¥n 1---)

Oyaca, Kyiluarniap anigiancHm:

1) By oneparopHuHr YH3HKIN DRATLINIH TERIHPHICHH.

2) X Ba y sexrtopiap s xamjia Iy (pazomapuuur siacMeHTiIapi
oyaa onapumn?

Myerakun equmn yays Gepuiran MacasianapHAHT
skaBobrapu Ba kjpearmanapu

1-§.

2. Xa, MyMEHH.
4. Rontunyym.
9. Ronrunyym.
8. Roirrniyym

2-§.

1. A r{maam énug pa uxruépnii 0>0 yuyn pu(G/A)<S 6yaanm-
ran G ounk tiiaam (GDA) masmyi.

JHIM

X(A) c X(G) =X(kk)(ak=}3k)) T \E)'X(a;nﬂk)

ORAHIMIN RYPHENG TYPHOIH.
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LI ynunar yayH

pA = pX (A) < Y (X (@, B,) =

= Z(s‘,‘p x(1) — inf x(r)] =% (x(v,) - x(4)) =

k

I_Vt By
= | j'x'(t)dr S )i _ﬂx'(:)dr\ = jlx‘(r){dr = ﬂx'{r)|a’r.
LR 7A b oa

G G\A

Uxruépnii €20 yayn 8=8(€) counn
_ﬂx'(t)\dt <€

G\A
6ymanuran KuauG Tanaaiivmus.

2. A= Ql Ak ne6 onaiimmk, y Xxoaaa
uA=1-u(C4)=1- ﬂ(f—JlCA*) 2>

21_§ﬂ(CAk):1—n+ZﬂAk>o
= k=1

3. Mbapas RIZIAILIEK, [0, 1] keemanniir XxaMma KHCM TYIIam-
aap Tynaamn A 6yacun, My aca Kanrop Tynuamy 6§sran Ponnmr
KMCM TYamiaap Tiiamm 6yacni. p(P)=0 G6faram y4yH BeM,
TyIiaM JrHoBanmp. m(p)=c G§aranmpan

m(M;)=22°
Jlexun M,CA  wiynuur yayn
m(A)=m(M;)22°>c
4. JKaBob:

N

5. ilkapo6: 0.5
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3-§.

1. Xa, 6ynanm.
2. Xa, G§nanm.
3. Xa, 6Jnamn.

4. Xa, 6yaaqm. Macanan, x(t)= sign(r—lz)

6. Bysunr yayH 3.5-TeopeMajiai (poiipanarnmimir.

4-§.
1. HKanobu:
k=0 k"
3. Puman OVilnua pnTerpasIasyBau, Nleber OGyitnda nurerpasi-

JAaHyBYH HMAC.
4. KaBobu:
. i Ehat o/ ok
& (2k +1)°
5. Xa, ypunan. ;
6. Wy, ypuuiu omac.
4. VK, Tacuuiaam MyMKHIL pMac.
8. Rasobu: 0 :

5-§.

2. Merpuka wapraapu Gaskapunaj.
7. Merpuka mwapriaapu Gaskapuaann.
8. Xa, maBRyil.

9. apas wuaaAINK, x _—_{5"} Gyimo Gynja
n I

1

én s Ly =1
e

aylizhn
Gyacui. ¥V Xoua n—>e Jd

pm(xn,9)=n*’ - 0;
p, (%, 0 =1 meN
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“ n .,
10. Papas kuaaime, X :{é ] 6§16 Gynna
n J

Pk <
s:n_ g
Focaa)

0, " iSn

Oyacun. V xouma n—ee ja
e
O, (x,0)=n" =0;
P(x,.0)=1, neN

Papaz kuaaitamg,
Xa(t)=t", . n=l, 2,...
Y xoia n—seo jia
P, (5, ) =(np+1)* =50,
Jernn x, (1) >xp(t),  n—seo O¥au6, Gynpa

® 0 0<¢ddi
i ==
R 1, r=1

1. Xa 6§namn. Yyusn
Lf () = £ (x,)] = [lim & - lim S
5;” 7Y f;z}r S pm(xf-' X:: )'

12. Xa 6§aam. Yynsu

< sup

/)r,,(f{x]), f(x,)) = [i H( ;]_, 4 :.::]3}2

k=1

IA

< (Z j:p(x.,xz)

k=1

13. Hasobn: p(x, y)=15,5
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6-§.

1. Wy, Oymmaiipn. Byuunr Y4yH Macanan

X, =<—1 A=] 2:
L PR
ReTMa-ReTIURIN RYpuG jrumr.
2. Ny 6yamaiin.
3. Uyx, 6yamaiimr. Macazan,
L4

X, = —ll- y n=L2,..

2
.ﬁ 1=l
RETMA-RETAMKRHN 0aub Kapam kudpos.

4. Nyx, 6yamaiim. Bynunr Yayn Xed Kanjaii atpody masacyn
IMACUTIINT. kypeatur. Macagan, A rymraminmr HYRTaJapujian
Tyswiran O nykra Kapajacnn.

5. Uk, 6yamaiim. Macanan, xo=(1, -1, 0,...) HykTa A TViI-
dama érau, Jexun A Tyniaam HYKTalapuiu ¥3 uunra oaysum X
HYRTaminr Xey kanfiait arpoduiapn Manskyy smac.

3. ¥k, 6yamaiin. bymaur yuyn {x,}€ A

n M

L 1 1 1
X = ],‘——:,—';,...,“—;, 0, 0,
”

RETMA-RETINKHA KYpUG §rum kudpos.
4. l'?:l'if'r{_ 6yamaiin. Bynunr yuyn
X(t)=(1+1)",  neN
ReTMa-kReTianRaan doiigananmu MYMEKIH.

9. ABsano, Cla, b| azona HapamacH n JlaH  ommaiiuran
RYUXaiap TYiaMu nHK okanmMry RypeaTuicH, cjurpa uxTme-
puii B(xg, r) tynaam xcu 6¥amarania 6nrra dynrigsim ¥3 udnra
oamu Ba Oy (hynrigs AapazsacH 1 nad  olwMaiijiran RyTIXAJ|
IMACITUTT RYpeaTUacun.

7-§.

I X={xx} 6§acum. x& By, ri] G§aapnran Ba k—eona rp—0)
6Vramran {B[yy, ]} émmk apiap ReTMA-KeTINTHHN  TY3IHT
xampa X dpazormr TYaannruan (roitpananunr,
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2. Q rynaamja R ¢asonmir MerpuRacHin KHPUTHHT Ba
|““={I'], 20y rk}s S Qs ke N
énuK TYILIaMJIapUUHr TYImMpyBuscH Gyaran ouMk TYIIamiaap Ti-
BUMIHI KYpUO Yrumr.
3. Xa, tyaa (paszo 6§ynanu.
4. Xap ranmaii €20, xe X yuyH

Blxy, r]cO(x)NGy, 1<l
Gyaamiran B[x),r)] énug wap masRyn.

. Xy miyvjaii

ey

fan

B|xa, r2]CB[xy, r1|NGa, "2<%

7+ 6ynamran B{x%. Py| MaRIKyJl Ba X0Ka30.
' - " Huxosr nxruépnii ye O¢(x) yuyn

: -*yEQ(B[xk!rk]mGk)

¢ :’:"- MyHocabaTHI X0CHII KMJ1aMi3.
T 5. Xa, Ofnamn. ¢
6. Xa, Gyaaur.
7. WUyk, Gfagaiiu. Bynn vyiingarnia H30XJ1aiiMII3.
-MDapas I.‘,nnaig,m;, >
A={x: x={E;}, &=0 érm E=1, i=N}
Y xonna
m(A)=se, p(xy)= l, (x,yEA), xzy
2

8. My, 6ynmaiinu. Bynn Ryiinjiarmaa Kypeatnin MyMKHH.
Xap oup
{€), &=0 éxm &=1, i=N

ReTMA-KEeT/IMKKa I{_yI"IIU'I.aI‘H Y3IYRCH3 (IJ)-'[IHLLHHHH MOC ReJITHPAMHS

0, te[nmn+l], £ =0
x(t) =4 wnsmom dysxums, (1, n+3), (n+3,n+1) g, &, =1
0, t<l

x(n+% )=1, X(n)=x(n+l)=0

Bynpaii x(1) dyuxmpsaap rynnavmmnm A 1e6 Gearnnaiinmne. V
Xoma m(A)=ec Ba p(x, y)=2, x, yEA, x£y Gyaaun.

8-§.
2. Xa, GVnamm.
3. Xa, 6Vaayu.
2. Vuby
|sin a1, - sin at,| = 2’005 @ tsin g o <
<laflt, -1, <|alé < &
Telrcusnnkgan goiijganannur.

( . TR - \7
9. ®apas wuaaimk, K kommakr (KcX) Tyruiam Oyacun. X
(asona uxruépuii B(x,r) ounx mapun oxaiiamk Ba

KnB[xg, r]#2
6¥acun. B(xg, r) map yuyn
B(xp, r)zlKNB|xg, r]
myniocabat kyprnm® Typubam, svuu
Y€ KNB|x, r]

6?:1:1111-11‘1111 YE B(xp, r) ounk wap mas:xyn. V¥ xomia KNB [x0, 1]
TYILUIaM yuyn ,

O () }QI{(_\B [Xn, l']

OFaapuran Og(x) arpodp masmkyj.
Inau

Oe(y)c B(xq, )

G¥najpran €0 connm Tannam kudpos.
'10. Dapas guaaiimek,

A: X—=X,cX, X/Xz0

Gyuaaran usomerpuk A akcIaHTHPHIT MaByn 6y,
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p(Ax, Ay)=p(x.y)

A
Gvaranman A yaIyReH3 aRCaanTHpiiijan noopat.
Jemar,

A(X)=X;

romnarTip. X/X 20 6§aranian uryHail X, (X,€X) manuny) 6y-
b, x.& X, na

p[ X0 Axn)és (1 )

oynaran €20 con MaBRyL. By mapaéniy caHoRIN MapTa Tak-
pop:ab

p(A”xﬂ, 7 -”xfj)z p(A”"xU, A”*”'lxu):
= P(x, A"X0) 2 €, x, =A%,

{ 1o et GVoT
Gynaimran {X,} KCTMa-RETIMKHM XOCHT KHIaMU3. X komiakr OVI-
ralnfian ng—>o° Jia
e X
ny .

b5, )

KICMAi KeTMa-RETITIHE MaByRyJL Ba

&, Jele)

Oyaajmn. ¥ Xoda ng, Ng—ee jid

Gy raurar

p(xnk 2 xn_,) -y 0
Jernit #Eng 6§aranpa (1) ra acocan

p(x, ,x, )= p4™ il X ) 2 5

By sujymsmuip.
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