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Kupum

Mabiaymky, maTeMaTUK (u3vMKa TEHIrJIaMajJapuHUHT KYTTHHA
Macajajgapu TypJad Xul ycyulap Owunan euwrtanu. JKymmianaH,
HUCCUKJMK TapKaIMIIM  TEHrjaamMacu yuyH Kyhunaran Ko
MacaacMHUHT eunmu Dypbe anmamtupuin Epaamuna Ilyaccon
dbopmynacu opKajid XOCMac MHTErpaTHU XucoOaIra oju0 KeIuHaIu.
bynnau AHVK UHTErpAJIIapHU XycoOJaiia KOJIJIUKJIAp
Ha3apUACUHUHT Y3 YpHU 00D.

Tabuuii haHIapHUHT Xap XUJI coxajgapuja yuypauaurad KyrruHa
MaTeMaTUK MacajajapHu €UUIll YYyH KOMIUICKC Y3TrapyBUMWIH
byHKUMsIap Ha3apUSACHHUHT YyCyJUIapy KEHI Ba YHYMJIM XOJjjaa
KYJUTAHWIIAIH. Kymanan, AHAJIMTHUK GyHKIUSTapHUHT
KYJUIAaHWIMIIK ~ KYNTMHA XoJulapaa Jlammac TeHrnamacu  y4yyH
yerapaBuil Macajla €UYMMHUHHM AaHUKJIAIIHUHT CcoAjAa YCYJUIapUHHU
oepaau. by KomIIeKC Y3rapyBUWIM aHAJIUTUK (QYHKIUSAIAD Ba UKKU
XAKUKUI  Y3rapyBUMIM TapMOHUK (YHKIUMS Opacujlard MaBXKy]
OynraH >KAMC OOFIMKINK, Xamaa KoH(popMm akciaHnTupuiiga Jlammac
TEHIJITAMACUHUHT UHBAPUAHTIIMTUIA KYPUHAIH.

Nxtu€puil derapiaHran coxaga Kiaccuk Jlupuxie macanacu
CYMMUHUHT MaBXKYJTUTH XaKuaaru MacajaHu CUMIIIa
KYJJTaHWIAIUTaH WHTETpall TEHIJIaMajap yCyJju, BapalluOH yCyJ EKU
ruap0eptr  azocu  ycynu OwinaH — Ouprajidkiga CyOrapMOHMK
dbyukusiapauar [leppoH ycynu Xam Kynanuiand. by ycyn miap
yuyH Jlupuxiie MacaJaCUHUHT €YWIUIIM Ba MAKCUMyM MNPUHIIAIUTA
acocnmananu. [y ycynau Kyitam #yiau Ovnan OU3 SJIMOTUK TUIAArd
TEHIJIamManap y4dyH Jlupuxje wMacajlaCUHUHT CUWIWIIN XaKWJaru
caBoJuIapra xaBoo 0epammus.

Ym0y ycaybuid  KyjulaHMa ~— amMaldii = MareMaThka — Ba
uHpopmaTuka HyHanuniapu Oyiimya OakamaBpiap Talépnain YKyB
pexacuaaru acocuid (Qannapgan Oupu  “MaremaTtuk  ¢u3uKa
TeHrmamanmapu” pgard Jupuxne macamacunn euumaa — “Komruieke
aHajy3” yCyJUIapUHM KyJutamira OaruiiiaHraH.



1-§. ATOHAJIUK TEOPEMACHU. AHAJIMTUK JTABOM
ITTUPHUIL

dapas kunaitvk, f(z) ¢oysaxmua G coxana aHAIUTHK OYJICHH.

Arap f(z)=(z—a)" - ¢p(2) (a # oo) 6ym6, @(z) dyHkuus a
Hykrajga aHaauTuk Ba @(a) # 0 6yinca, a uykra f(z) QyHKUUSHHHT

n—Ttaptubmu How neitunamu. Arap f(z)=z "¢(z) 6ymu6, @ (z)
yHkuus z =00 Hykrama aHamuTHK Ba () #0 Oynca, z =00
aykTa f(z) OYHKUMAHMHT 72 —TapTHOIM HOJIM JeHUIa .

Aronanuk Teopemacu Ae0 aTadyBuM KyHHJard TEOpeMaHu
KEJITUPAMMU3:

1 — Teopema. Aeap f(z) ea g(z) ¢ymxyusnap G coxada
ananumux o6ymu6, G coxanume uuku a HyKmacuea SKUHAAULYEYU
Z1s 295 eees Zpy s oo HVKMANAD KEMMA—KEMAULUOA OY QYHKYUATAPHUNE
Kutimamaapu ysapo mene oyaca, G coxanune 6apua HyKmanapuoa
f(z)=g(2) 6ynaou.

1 — matmwka. Aeap f(z) ¢dynkyua G coxada ananumux 6ynuo,

G coyanume uuku Q HYKMacuea SAKUHAAULYEYU Zi, Z9 ...y Zp s .o
HYKmManap Kemma—Kemaucuoa 0y (QyHKyusHune KUtMamiapu Hojea
menz 6ynca, G coxaoa f(z)=0 6ynaou.

2 — marmwka. Aeap f(z) ea g(z) ¢ynkyusnap G coxaoa

ananumux oyaub, G coxaoa émyeuu 6upop sepu  uuzukoa 0Oy
Qyukyuanapuune Kutimamaapu ysapo mene oyaca, G coxada

f(z)=g(2) 6ynaou.
3 — watmka. Aeap f(z) @pynxkyus G coxada ananumux éa
f(z) £0 6yuca, 6y ¢pynkyus G coxanune uxmuépuil uecapanran2am

ENuUK KUCMUOA YeKIU COHOa2U HONI2A 92d.
4 — matuka. Arap f1(z) ea f5(z) @yuxyusnap moc pasuwoa

Gy sa Gy coxanapoa ananumux 6yaub, G =Gy NG, #D 6ynean
coxaoa f{(z) = f5(z) 6yuca, y xonoa
z), zeG
F(z)= {fl( ) 1
f2 (Z) , Z6€ GZ



wapmuu  Kanoamaanmupyeuu seona awarumux  F(z)  ¢ynxyus

mMagdicyo oynaou.
DHAU MUCOJUIap KapanMu3:
1 — mmcon. z=0 mnykra arpoduga aHaIUTHK OYIHO,

1 1
f (_J =— (n eN ) IApTHUH KaHoaTIAaHTUpyBun f(Z) (QyHKIus
n n

MaBXyaMU?
Eunmi.  g(z) = z° QyskuusaHM  Kapaiimus. by  QyHKIms
GZ{ZI ‘Z‘<2} coxama aHamutukaup. G coxama N —>0 fna
1

HOJITa WHTWIYBYH Z, =—, (n eN ) KETMa—KETJIIMKHU KapaiMus.
n
1 1 .
g(z,)=g|— =— Oyuranmury ydyH SroHaIMK TeOpeMacura
n n
1

1
acocaH g(— =~ IAPTHU KAHOATJIIAHTUPYBUYM (YHKIUSA STOHA
n n

6ymm6, V ze G yuyn f(Z)Eg(Z)EZ5 Oy mam.
2 — wmucoa. z=0 mnykra arpoduuma aHaIUTUK OYIUO,

n) n+l
MaBXXyJAMHU?
Euumn. dapas kunainuk, g(z) ¢yukuus z =0 nykra arpoduga

1
f (_j =" (n eN ) MAPTHU KaHoaTiaHTupyBuu f(z) dyHKuus

. 1 n
aHaJIUTUK Oynuo, g| — | = (n eN ) IAPTHU KAHOATJIAHTHPCHH.

n n+1
2(z) amanmtuk QyHkus Oynrammury yuyH yeum z =0 Hykra

aTpoduaa mapaxkaau Karopra MUl MyMKHH:

g(z)=cy +clz+0222 +...+ckzk +...

(lj—c +cl+c L+ +c L+ . (1.1)
g N 0 ln 2n2 knk n+1. .



OXupru TEHIIUKAaH C (k eN ) KO3 PUIMEHTIApHU aHUKJIAWMMU3.

1.1) Tenmmkma X —>00 na JUMHATra yTcaK, Cop =1 HHM XOCHI
y 0
KWiiaMus. Y XoJiaa

cq c n 1
Ly 1=,
n n n n+l1 n+1
C & n
o+t = ——
n n<" n+1
by tenrimkman 71—>00 nga nMMMIra yTCak, €| = —1 Hm xocun
Kuwiamui. Hatmxkana
c c n 1
2 et 1=—,
n n<" n+l1 n+1
C & n
Gt = —
n n. n+1
Kypunu6® typubauku, 7 —>00 na JUMHTra yTcak, ¢, =1 mup. By
Kapa€HHH JaBOM STTUPHO, co=1, ¢=-1, c,=1,
k
c;=—1,...,¢c, = (—1) , ... JIADHH XOCHII Knjlamu3. JleMak,
1
2(2) =1-z4z2-2° +...+(—1)kzk +...= , ZE{Z: ‘Z‘ <1}.
1+z
1
XakukaToan xam, g(z)= To. dyukuus z =0 mykra arpoduga
+Zz
. 1 n
aHaIuTUK OymmO, g| — |= IAPTHU  KAHOATJIAHTUPAIIU.
n) n+l
zZ,=—, (n eN ) KeTMa—KeTIUKHUHT jmmutn z =0  HyKra
n
. . 1 n
OyNraHnurd y4yyH SArOHAJMK TeopeMacura kypa, g| — |= "
n n+

IIAPTHU KaHOATIAHTUPYBYM (QyHKIMA ssroHa 6yaub, z = 0 HyKTaHUHT

= f(z) Oynamu.

arpodpuna g(z) = —p



3 — mMmucoJ. z=0 mnHykra artpoduma aHaIHTUK OYIHO,

f (lJ =f (—lj = % (n eN ) LIapTHU  KAHOATIIAHTUPYBYM
n

n n
(bYHKITAS MaBXyJIMH?

1

Eaum. z, =—, (n eN ) KETMa—KETJIUKHU y3UJa CaKJIahIUraH
n

z=0  wykragmar arpopurn G Owman  Oenrmiaimms.

1

zZ,=—, (n eN ) KeTMa—KeTuKkHuHr jmmutd z =0 nmykra G

coxara Kapauummaup. G coxama aHamuTuk Oyaran g(z) = Z°

1 1 1
Gynkuus xapaiimMus. by Qyskums z, = ; HyKTajapJa g(;j =3

KuiiMaTiaapHu KaOyn Kwiaad. SroHanuk Teopemacura Kypa MHCOJ

IApTIApUHU  KAHOATIAHTHPYBuUn g(2) = z’ dbyHKIUAIaH OOIIKa

GyHKIMA MaBxKy1 OYaumu MyMkuH sMac. lemak, f(z)=g(z) = 2.

1 1

Jlexun, f(z)= z’ (Gysxums —— HyKTanapaa ——g KMHMaTIapHu
n n
KaOyn kwmamu. Iy ca6abman, G coxaga aHaauTHK OYiInO,

f(l) — f(_l) = Lg (l’l € N) apTHA KaHOATJIIAaHTHUPYBYHN
n

n n
(yHKLMS MaBXKyJ 3Mac.
4 — mucos. Vxtu€puii UKKU ¢ Ba Z COHJIAP YUYYH (t, zeC )
sin(t +z) =sint-cosz +cost-sinz (1.2)
dbopMyJsiaHu UCOOTIIaHT.

Eunm. f(¢,z) =sin(t + z)Bag(t,z) =sint-cosz +cost-sinz
byrkumsnapau Kapaimus. f (¢, z) Ba g(f, z) yukuusiap ¢ xamzaa
Z y3rapyBumiap Oyinda KOMIUIEKC TEKHCIMKIA aHATUTUKIUDP. Arap
{ Ba z y3rapyBumnap xakukui Oynca, (1.2) TeHrmuk
TPUTOHOMETPHUSAAH MabiayM Oynran d¢opmynanu Oepaau. Z
¢ukcupnanran  xakukumit  con  Oymemn.  fi($) = f(¢, z),



g1(t)=g(t, z) ne6 OGemrmmaiimm3. Y xonma, 2—HaTiKara acoca,
xakukuit yxaa fi(¢) = gy(¢) Oynrammuru ydyH, nXTHEPHI KOMILIEKC

t con yuyn f1(t)=f(t, z)=g(t, z)=g(t) TeHrmk YpuHIH.
OHmu ¢ KOMIUIGKC coOHHHM ¢ukcupmainmms. f-(z) = f(¢, z),
g-(z)=g(t, z) neb Genrmmaiimu3. Xakukuii ykaa f5(z)=g,(z)
Oyaramnmury yuyH 2-Hatmkara myBoduk uxtuépuii z € C yuyH
fr(z2)=g,(2) ypummmaup, s uxtuépuit f, z€C  yuyH
f(t, z)=g(t, z) 6ynaom.

Tawvpud. Kyuuoazu wapmnap basxcapunearn OViCcuH.

1) E mynnamoa f(z) ¢ynxyus anuxnanean.

2) E mynnamnu caxnoeuu D coxaoa F(z) ¢pynxyus ananumux.

3) bapua z€ E yuyn F(z2)= f(z2). YV xonoa F(z) ¢ynxyusea
E mynaamoan D coxacaua f(z) @yuxyusnune anarumux oagomu

oeuunaou.

2 — teopema. E mynaam D coxaca xapawniu a aumMumuk
nHykmaea sea 6yacun. Y xonoa E mynnamoan D coxacaua ananumux
0a8oM SMmMupuUL I20HAOUP.

o0
5 — mucoa. f(z)= Z z" (DYHKIMSHUHT aHAINTHK TaBOMHHH
n=0
toramus. by karop FE = {Z: ‘Z‘ < l} JoMpaga SKWHJIAIIYBYM Ba
1
aHaIMTUK (YHKLIUAAaH uOopar. ‘Z‘ <1 yuyn f(z) =1— Oynaau.

1
F(z)= T byaxaust D = {Z : ‘Z — 1‘ > O} coxama aHaJUTHKIUP.
—z

lyuunar yuyn, F(z) oyskumsa f(z) oysxuusaunr E tymnamuan
D coxara siroHa aHaJHTHK JaBOMUJIaH KOOpAT.
f(z) awmamutuk ¢yskums D Gepuimm  coxacu  OuiaH

Owpramukga »dJIEeMEHT ae0 artamagu Ba ( f, D) [IaKJIAIa
OelnruIaHaIH. ( J15 Dl) Ba ( /s D2) SJEMEHTIIAD  Y4YH
d=D "Dy, # coxamarn Gapua zed yuayn f1(z)=f>(2)



TEHIJIMK VpuHIW Oyica, y xoiaa Oy DdJIeMEHTJIaApHUHT Oupwu
WKKUHYACUHUHT 0€BOCHTA aHAIMTHK JaBOMH J1e0 aTajiaiu.

Arap xap oup ( Jrs Dk) 3IIEMEHT ( Jr-1> Dk—l) SIIEMEHTHHHT

OeBocHUTa aHAIUTHUK JaBOMHU OYyiica, y XoJiaa
(fo5 Do)s (fis Dr)s woss (> Din)
AJIEMEHTJIAPHUHT YEKJIA TYIIJIAMUTA 3aHXKUAP JTCHIIIAIN.

Arap ( f, D) SJIEMEHTIIADHUHT Oy Oyamaran 3
TYIUIAMUHUHT ~ UXTHUEPUM  MKKUTA JJIEMEHTH Y4YyH OUTTacu
MKKHHYUCHIAH XaMMa 3JeMEHTIIapd <8 Ta Kapamuid OyiraH 3aHKup
épaaMuIa XOCHII KMIMHCA, Y XO0Ja <3 TYyIlaMra yMyMHH aHaJIHUTHK
byHKIUA Ternnaam.

Xap Oup >JIeMEHTHUHT Oapya aHAIUTHK TaBOMUHU CaKjJIalaura
YMYMHI aHATUTUK QYHKIMSATA TYJIa aHATUTUK QYHKIMS AeHuIaIu.

Zo Ba Z, HyKragapHu TyramrtupyBun [ — JKopman umsuru
Oepuiran Oyncud. Arap L na zj, z,,...,Z; HyKTaJapHUHT YeKIH
CHCTEMACHHU KypCaTUIl MyMKMH OYnuO, KyWumaru Z, OaH Z, Ta
NYHaJITaH

(fos Do)s (fis Dr)s woos (Sies Di)s (fo(2)=f(2), z€ Dy)

3aHKHUP y4yH Xap oup D; coxa nunaa L — YM3UKHUHT

ZZ-UZZ-H, i=0,1, . ..,k; zp =2z
&itn €tca, y X0 Z HyKTaJaaH z, Hykrara L — 4msuk 6yitnad f(z)
(QYHKIIMS aHAIUTHK JaBOM DTaau ACHUIa .
MoHOIpOM Xakuaaru Kyuujaara TeopemMa ypuHInIaup.
3 — Teopema. Acap 6up 6osnamau D coxadaeu xap xanoai
JKopoan wuusuzu Oyunab  f(z) Qyukyusnu anarumuk - 0a6om

smmupuw Mymkun 0yiaca, y xoanoa 6y gyukyus D coxaoa 6up
KUUMamauoup.

4 — Teopema. ‘arg{—gpka, aﬁg oypuaxoa f (&)

QYHKYUS AHATUMUK 8a Ye2apananearn Oyacut. ¥ xonoa

10



o e'?

F(z)= [ f({)-e?edg
0

T
QYHKYUAHU ‘ argz + @ ‘ < 5 +a  Oypuakka aHanumuxk 0agom

SMMUPULL MYMKUH.
6 — mucoa. Xakukuii z =x >0 mycOar conmap yuyn F(2)

byHKIUA
_—I—oo o6 .
F(Z)— .([ Wﬂ’ (\/14‘4/ >O)

TEHINIMK OwiaH Oepuiaran OVicuH. by dyHKIusIHH ‘arg Z‘ <7

1
coxaraya aHaJIUTUK maBoM strupamus. f({) :ﬁ GyHKIHS
1+&

T
Re{ >0 sipum Tekucnukaa aHaauTHK Ba Xap OuUp ‘ arg g ‘ <a< 3

Oypuyakna  werapamamramgup. O >0, Rez>6, { € [O, + oo)

" {7t
oyncus. Y xonaa , Z) = ———— (pyHKUMS yUYH
6=

§°€_Z§ B g.e—(xﬂ'y) g e—xcj g .

AR vv=1u Iy v i vy

oymaau. aterpan

d{ <o

5=

AKUHJAITyBYM Oyirangura ydyH Beiiepuitpacc anomarura Kypa
+ o0

I @(¢, z)d{ warerpan Rez >0 sapum Tekucnukaa z 6Gyiiuda
0

11



e 7%

+00
TeKHC SsKWHIamamm Ba F(z)= I —2d ¢ ¢yukius Oy
0 V1I+&

Rez >0 sapum tekucnukna amamurukaup. O >0 coH uxtuépuii
oyarammurn yuyn F(z) ¢yakuus Rez >0 yHr spum texucnukaa
aHAIMTUKAUD. Xy caBos Tyrwianan: 0y F'(z) ¢yaxkuusan Rez >0
APUM TEKMCIIMKIaH KEHTPOK, coXara JaBoM STTHpHIN MyMKUHMEU?. 111y
makcaaga Kyngaru  C R, ¢ CHHK KOHTYPHH KypaMu3.

v

T
C g, ¢—xouryp [0, R] kecwma, YR ‘{‘ =R, OSargé’SE
ailmana  éiin, [iR, (1+8)i], [(1—8)1', 0] KecMajap Ba
| , s N T
7' ‘éf —1 ‘ =g, 3 >arg({ —i) > 5 aiinana éMapuIaH TAIIKUII
tonraH. Komm Teopemacura kypa,
—z¢
e
J - ac-o

Cr. . \/1 + é/

Oymazm. Byngan TaIIKapH, z=re'? , ¢ =Re i4 ,

_ _rR.ePV) _ —rR-
e 7 =T Re OynaraHu  ydyH ‘e Zg‘ze rR COS(¢+W).

[IIyHuHT yuyH

12



—rR-e i(o+v)

T
-z4 2
S g P iR-eVdy
7{\/1+§2 £\/I+R2 21y

IA

r
2

< R .J‘e—rR-cos((oH//)dl//
0

T
oymamu, Oymma R>1. Arap ‘(p + l//‘ <a< 5y oyca,
T
COS((O + l,u) >cosa >0 oymamu, span 0 <y < Y Oyiranu ydyH

T
—a <@+ <O TEHICU3NIUKIaH —O — 5 S@<a HH XOocuil

T T
KAJIaMU3. O < — HUXTUEPHUI COH OYITraHIUIu yUyH —7 < (0 < — y4yH

R—>+00 1+§

lim I \/7 ————=d { =0 6Yynagu. Xy i NyHUHI/IEK,

e 7%

2
d’|= c de-eVd
7J:g\/1+52 . 7'[\/1+52-e2i"’ et
2

IA

oynanu. bynagan



xocuia oymanu. Xamaa

i(1+¢) ¢ i(1+¢) e_r‘g‘.ei(mu/)
[ el [ -
iR V1+¢ iR 1+
R —rie i(g+2) R —rt-cos((0+72T)
—i | € —d1|< | ¢ ; dt
I+& 1-t¢ I+¢ N~ —1
oynasu.
Xyaay IIyHUHT IEK,
T
0 _z¢ l—g —rt-cos(¢)+5)
e e
[ —=d¢|< | dt
| 42 |42
i(1-e)V1+ ¢ 0 t
oynasu.
T T T T
Arap ¢+5 <o <5, AbHU —f —— S (0 < a—z oyica, y XoJaa

+i00 —

= | e

T
WHTErpaJl SIKUHJIAIYBYM Ba aHAJIUTUK (QyHKUMSAaH ubopar. o <—

uxTHépuii  coH Oymrammura  yuyn -7 <@ <0 mactkm sipum
tekucaukaa [(z) anammruk dyskumsgan ubopar. x>0, y <0

Y4yH
1+8 l —z é/

[l ] i

tearmukaa R — 40, £ > +0 ma mumwurra yrcak, x>0, y <0

=0

yayn [F'(z) = F{(z) Tenraunkka sra 0ynamus.
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) F(z), aeap Rez>0 6yrca

Z)=

: F(z), aeap Imz<0 6yaca
¢ynkimsHn  Kapaiimu3. Sronamuk Teopemacura kypa  Dy(z)

T
Gynkuusa —7z <argz < 5 COXaJla aHATIUTUKIUD.

Ananornk pasumpa Cp ¢ CHOUK KOHTYPDHU Y3rapTupuo,

x>0, y>0 yuyn F(z)=F,(z) tenrnukka sra 6ynamus, 6yHaa

—lOO

F(2)= | W(M

6ymu6, Imz >0 roxopu spuM TEKHMCIMKIA aHATUTHKIND.

F(z), aecap Rez>0 o6yrca
(DZ (Z) = o
F5(z), aeap Imz>0 6yrca
byHKIUA —% <argz <m coxaaa aHanmutukaup. Lyngain kunuo,

Rez>0 yuyn ®((z)=D,(z) 6ynuo,

D(z), aecap —mw<argz< z oynca
D(z) =+ 2

D, (z), aeap —% <argz<m Oyaca

\

GyHKITUS ‘argz < coxama aHamutukaup. llyauar yaya D(z)
byukuus F'(z) dynaxumsaunr £ = (O, + oo) TYIIaMaan ‘arg Z‘ /1
coxarava aHaJIMTHK JaBOMHIaH HOOpaT.

5 — treopema. (&) pynxyus r < ‘é’ ‘ <R xanxada ananumux
oyncun. Aeap f(z) @pynxyus ‘Z‘ <r ooupaoa

f(z)-z—mmj & -2"-p)d¢  (|2<r),

15



O6yHOa m— 6ymyH coH, popmyna bunau bepunearn oyica, y xonoa 6y

@DYHKYUAHU ‘Z‘ < R ooupaza oasom smmupui MymMKuH 6a yHUHS

oasomu F(z) ¢pynxyus

1
F@)==— | ¢-2"-0()d¢  (|4<R),
27i
[¢=R
Gopmyna bunan aHUKIAHAOU.
7 — MHCOJI. ‘Z‘ <1 nmompanman 6yryn C TeKHCIHMKKA

a(§+1]
s d
fe= [ 2
¢l
(GYHKUUSHA aHAIMTHK JaBOM OTTHPUII MYMKHH OKaHJIMTMHU
1

a(g+>)

ucOoTnaiimms. 5 — Teopemara kypa, @({)=e GyHKIIHSA

1< ‘é’ ‘ <R, oyama 1 <R — uxTuépuii coH, XaaKamga aHATUTUKIHUP.
[IIyHuHT yuyH
1
a(C+>) 4
F(z)= j e ¢ de
-z
<[=R

byukuus  f(z) GyHKIMAHMHT ‘Z ‘ < R nowpara aHanutuk gaBoMuiaH
nbopar. R >1— uxtuépuii con Oyarammuru yuyn f(z) ¢Gyskuusau

C= {Z : ‘Z ‘ < oo} coxara JaBOM STTUPHII MYMKHH OYIau.

6 — teopema. @(t) @ynxyus ‘t‘<1 ooupaoa aHaIUmMuK 6a

o0 o0
o(t) = Z c,t 7 6y1ub, Z C, Kamop AKUHIQuLyedu Oyacun. ¥
n=0 n=0
1

yonoa Rez>0 yun f(z)= It z- -@(t)dt popmyna 6unan
0

16



anuxnanzean  f(z) @ynuxyusnu D = {Z z#0,-1,-2, } coxaza
AHATUMUK 0ABOM dSMMUPULL MyMKuH sa 6y F(z) oasomu

F(z)= Z

On+z

Gopmyna bunan aHUKIAHAOU.

8 — muconr. f(z)= J.t et dr (YHKIUSHUHT aHAJIUTHK

0
JTaBOMU

(-D”
F(z)= Z
onl(n+z)
DKAHJIMTUHUA UCOOT KUJIaMU3. XaKI/IKaTI[aH xaMm, 6 — Teopemara Kypa,
o0 n,n n
— =Dt =D

p)=c' =Y T, e =
o N n!

Oynu0, TeopeMa mapTu S'IpHHJm 6}"/nraHnHrH yqu

v
0n+z n! n+z)

byukmus  f(2) q)yHKuI/IﬂHI/IHr ReZ > O YHI SIpUM TEKHCIIHMKIAH

D= {Z z#0,-1,-2,... } coxara aHaJINTUK JaBOMMIAH HOOpAT.

Mycrakui e4ynml y4yH MHCOJLIAP

Kylinnaru mucomnapaa z=0 HykTa atpoduaa aHamutuk O0yiauo,
Oepwiran mapTiapHU KaHOATIAHTUPYBUM (QYHKLUUS MaBXKYUIUTU
aHUKJIaHCHH:

D f :1+2n

1-3n

n 2n°+5

17

, neN.

2) f

S|— I |~



1

3) f(l)zez’”l, neN.
n

Kyinagarn QyHKIUsJIapHU KypcaTuiraH D coxaraya aHaJuTHUK
ABOM 3TTI/IpI/IHI MyMKHH SKAHJIUTUHU UCOOTIIAHT:

( ={z: ‘argz‘<7z}.
ooe_Zg
5) f(z)= I d§, a>0; Dz{z: ‘arg(z+a)‘<7z}.
0
0 —zg’
6) f(z)= J. dg“, a>0; D:{z: ‘argz‘<7z}.
1
a(f+>)
7 f(z)= j e 3 -gd_é, : (‘Z‘>1); Dz{z: ‘Z‘>O}.
= )
1
cos({ +—)
) £(2)= | S

e Ol (-2

(‘Z‘<2); Dz{zz ‘Z‘<OO} .

Kyiiunarn  f(z) QyHKUMSHHHT aHAIWTHK jgaBomu  F(Z)
(pyHKIMS SKAaHJIUTMHU UCOOTIIAHT:

© z-] o0 n
(=D
F =
(2) nZ:‘iZ—Zn
0 —atz n
10) f(z):je_t dt, a>0; F(z)= Z -°
Oe +1 On+a y4

11) f(z):jlte —dt; F()=Y)

18



2-§. JIOPAH KATOPHU

Kommiekc Tekucnukaa @ (UKCUpIIaHTaH HyKTa OYJICHH.

o0
Y cy(z—a)” (2.1)
n=—0o0
Katopra Jlopan xaropu aenwnanm, Oy epaa ¢, — KaHIalaup COHJIAp
(koMmIuIekc) 6ynuo, JIopan KaTOpUHUHT KOADPUIIMEHTIAPH ACHUIIAIH.
Arap z HyKTaaa

o0 —00

ch(z—a)”, Z c,(z—a)" (2.2)
n=0 n=—1

KaTopiap sKUHIamyBud OViaca, Oy Hykraga (2.1) kaTtop xam

AKUHIamyBun Oynamu. bynman kypunamuku, (2.1) KaTOpHUHT

SKUHJIAINIT  coxacu (2.2) Karopiap SIKMHJIAIIUII COXAJIAPUHUHT
o0

YMyMHH KHCMHJIAH HOOpaTIup. ch (Z—Cl)n KaTop MapkKazu d
n=0
HyKTajga Oynran R; pammycmu nompama skunimamamy (Rp =0 éxu

Ry =00 Oymumm xam MyMkuH). By ‘Z —a‘ < Ry IouWpaHUHT HYUIA

(0.0]
Z c,(z—a)" xarop xammaiiqup  f{(z) amammTuk QyHKIMATA
n=0

—00

1
SAKUHJIAIIAIH. Z c,(z—a)" xarop ‘Z — a‘ >— =R, coxaHuHr
Gapua HyKramapuaa Kaumaiianp f>(z) aHamuTuK —QyHKIMAra

0.0]
skuHnamany (0y epaa Ry sca Zc_nW " KAQTOPHHHT SIKHHJIALIHII
n=1
1
z—a
Ry < ‘Z — a‘ <R, xankanma kaupmaiiqup f(z) aHanuTHK QyHKUMSATA

pamuycu, W = ). Arap R, <R; O0ynca, (2.1) katop

SIKWHJIAIIA .
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o0
f(z)= Z c, (z—a)", R2<‘Z—a‘<R1 : (2.3)
n=—00
FOxopumaru (2.2) karopiapHuHr OupuHuucura Jlopan
KATOPUHUHT TYFPU KUCMHM Ba MKKHHYKMCHTA 3Ca, YHHHT OOII KHUCMH
NeUnIIaau.

Teopema. R, < ‘Z — a‘ < Ry xanxaoa ananumux f(z) ¢ynxyus
uxmuépuil énuK P < ‘Z —a‘ <P (R2 <Py, P < Rl) yanxaoa

mexuc axunaauysuu (2.3) Jlopan kamopuea oup Kutumamau éuunaou,
c, Koad)qbuuuenmﬂapu

I f(C)dnil (n=0, £1, £2,...)

2721

dopmynanap obunan xuco@zanadu 6y epoa I —xamka wuuoacu
mapkasu a Hykmaoa oynean uxmuépuil atliana).

Arap a =0 0Yyuca, 06y Hykra atpopuna f(z) (GyHKUMSHHHT
Jlopan Karopura EMuiaMacu Kyuuaarudaaup:

o0
OEDWELE
n=—0oo
VHr ToMoHmaru OWpUHYM KaTtop @ =00 HyKkTa atpoduma Jlopaw
KAaTOPUHUHT OOIIl KUCMH, UKKUHUYKUCH TYFPU KUCMUIUD.
Kyitnparn ¢yHkuusaap OepuiiraH Xajlkajlapja Z —d HUHT
napaxanapu 0yitnda Jlopan karopura EMMICHH:

1—wmucoa. f(z)= : 1<‘Z‘<2,Cl=0.

(z-1)(z-2)
Eunm. M3nanaérrad KaTOpHU KyWHgarnda X0CuJl KWIaMH3:

f(z)= 1 _ 11 _ 1 B 1 j’

(z-D(z-2) z-2 z-1 z(l_zj 2(1_1
2

z

OyHIa ‘Z ‘ < 2 GYaraHiura yuyyH
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Ba 1< ‘Z‘ OVJIraHIur y4yH

L:1+l+i+...: ii

1—1 z 22 n=OZn
z
oymanu. Y xonaa
f(Z)Z‘Z o= Z—
n= O
1
2 — MHUCOJIL. f(z)z—z, O<‘Z‘<4, a=0.
z(z—4)
Eunm. ABBai : ¢yukuusaan 0 < ‘Z‘ <4 xankaga Jlopan
KaTopura €aMus:
1 11 1. z 22 n
=—— =—| l+—4+—+. . +—+...|=
z—4 4 1_5 4 42 4"
4
__2_4_2_”' 4n+1 ”'__Z 4n+1

Xocun Oymran xatop O0< ‘Z‘ <4 joupaHMHI WYUAA TEKHC

SKUHJIAIITaHINTA y9yH Beliepmrpacc Tteopemacura MyBODHK yHHU
xan1ad quddepeHnmanian MyMKUH:

1 B i n-z"l
(Z . 4)2 — 4 n+l
E€KU = Z VY xonna
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2

1 —n-z"
_Z 4n+1

— =
z(z—=4)" 5

oymasu.
1
3 —mucoa. f(z)= , 1<|iz—-1|<2, a=1.
f(2) 3 |z—1
. 1 1( 1 1) _— 1
YHIII. =— —— JTAHJIUTH YIYH
2(2—3) 3\z-3 z Y > z—-3
—  (DYHKUUSIIAPHH AJIOXKIA KaTopra EIMus:
z
| 1 __l 1 B
z=3 (z-1)-2 2 1_Z—l
2
— _ 2 1\ Q0 1\
LS 2 O Clnt D M ot A =—Z(Z D :
rr _t
z z—-1+1 z-1 1_(_ 1
z—1
_1 n o0 _1 n—1
=11—1+12—+()n+ :Z()n
z-1 z—-1 (Z—l) (Z—l) nzl(z—l)
o0 N\ o0 _1\N
Y xona 1 1 (-1 l (z—-1) |

2(2—3)_511:1 (z-1)" 3 o n+l
z+1

4 — MucoI. f(z)zzzsinb , O<‘z‘<oo,a=0.
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Eupr. 72 sian+1=zzsinb(l+lj:
z z

: : b
= z?sinb - cos— + z* cosh - sin— OYIraHIury yuyH z? - cos—
z z z
2 . N
Ba Z"-sin—  (QyHKUHUSIIApHU alOXH]1a KaTopra EIMu3:
z

2 4 2n
zz-cosé:z2 1- b >+ b 4—...+(—1)n-b—2n+... =
21z 4!z (Zn)!z

2 4 2n © o 1\ p2n
:zz—b + b —..+(=D"- b +_,,:Z( Db

20 4172 (2m)! 222 =2

3 5 2n-1
g T+ b : — e (=D b st | =
z 31z7 5!z 2n-1'z""

31z 5123 (2n—1)12"3

Y xomnna

s1an+1—smb Z( D - 5 573
z —o 2m)1z°"" 1 2n-1)1z7"

TCHI'TIMKHU XOCHJI KWJIaMU3.

5 —mucon. f(z)=
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Euumi. a =00 Hykra atpodua ‘Z ‘ > %/Z OYJTaHIUTU YUYH

N
4+2° 23 1_(_“)
3
y4
2 n o0
1 4 4 4 (=1)" - 47
:—3 1+(——3j+(——3j +...+(——3j +... :ZW
z z z z =0 Z

TCHI'JIMKAAaH KYﬁHI{&I‘HHH XOCHJI KMJIaMU3:

z i (=D)"-4"
43 S A2

MycTrakuj equnnn y49yH MHCOJLIAP

1) ! , 1<|z|<4, a=0.

(z=2)(z* +1)

2) ——, I<|z+2|<3, a=-2.
-z
1
ezl
3) —, 0<|z-1<1, a=1.
z—=2

3 - §. BUP KUMIMAT.JIA ®YHKIUAJAPHUHT
AKKAJTAHI'AH MAXCYC HYKTAJIAPH

bapua onemeHTap (QyHKIUAIAp Ba KYNYWUIMK  Maxcyc
byHKIMIap SKKATaHTaH Maxcyc HyKTajiapra 3rajiup.

1 — ravpud. Aeap 6upop G coxada anuxnanzan f(z) gynxyus
Z=a wykmaoa ananumux oyica, z=a wykma f(z) ¢yukyusnune
myzpu nykmacu oeuunaou. bapua myzpu 6yimazan nykmanapaa f(z)
DYHKYUAHUHE MAXCYC HYKMACU 0etulaou.
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2 — tawpud. Acap a wnykma [(z) @yuxkyusnune maxcyc
nykmacu o6ynub, f(z) ¢ynkyus a nyxkmanune oupop 0 < ‘Z — a‘ <r

yuunean ampoguoa ananumux 6ynca, a wykma f(z) ¢ynkyusnune

Oup KutumMamau xapakmepoacu SKKANAH2AH — (AxCpaiea) maxcyc
HYKmacu 0etuiaou.
3 - tabpud. Acap

1) lim f(z)=A 6ymb, A wuexmu com 6yrca éxu a mykma
z—a

ampouoa [ (z) ¢ynxyusnune Jlopan kamopu (z —a) nune manguil

o0
oapadicanapunu caknamaca, avhu f(z) = Z c,(z—a)" 6ynca, y
n=0
yonoa a wykma  f(2)  ¢yukyusmune  mysamunaduzan

(vemarawmupunaouean, Kymyauo oOyraoueam) maxcyc HyKmacu
oeuunaou,

2) lm f(z)=0 6yrca éxu a wnykma ampoguoa f(2)
za

pyukyusnune Jopan xamopu (z —a) nume weknu comdazu man@uil

o0
oapadicanapunu caxnaca, svhu [ (z) = Z c,(z—a)" éynca, y
n=—m
yonoa a wnykma f(z) Qyukyusnune — Kym6 maxcyc mykmacu
oenunaou;

3) lim f(z) wmasoxcyo 6yamaca éxu a wmykma ampoguoa f(z)
zZ—>a

@yuxyuanune Jlopan kamopu (Z—a) nume uekcus Kyn manguil

o0
oapadicanapunu caxiaca, svhu f(z) = Z c,(z—a)"  éynca, y
n=—00

yonoa a wmykma f(z) Qyukyusmune —Mmyxum maxcyc HyKmacu
Oeuunaou.

1 — teopema. f(z) ¢dynuxyus D = {Z: 0< ‘Z —a‘ < r} coxada
oup Kutimamau 6a awarumux Oyacun. YV xonoa a wmykma f(z)
Qyukyuanune mysamunaouean maxcyc nykmacu oynuwiu yuyn f(z)
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@yHKyus wy d HyKmanuume oupop ampoguoa yecapanianear Oyauuiu
3apyp 6a emapauoup.
2 — teopema. z=a nykma [f(z) ¢ynkyuanune kymé maxcyc
1
nykmacu (kymou) Oynuwu  yuyw 6y HyKma y(z)=——m

f(2)

DYHKYUAHUHE HOU OVIUWMY 3apYP 84 emapiuoup.

1
f(z) dynkuus KyrOMHUHT TapTHOH W (Z) =—— QyHKIUSA

f(2)
HOJIMHUHT TapTUOWUIaH MOOpAT Ba akCMHYA. bUpUHYM TapTUOIN HOJIb
Ba KyTOTra MOC paBHIIA OJJUN HOJIb Ba OJIUN KyTO AevuIagu.
3 — reopema (FO.B. Coxouxwuii). a nykma f(z) ¢ynxyus yuyn
MYXUM Maxcyc Hykma oyacut. Y xonoa xap Kanoau yexkiu éKu YeKcu3s
yseapmac A con yuyn myxum maxcyc 4 HyKmaea SKUHAAULYSYU

Zly Z9 ey Zyye.. HYKMANAD KEMMA—KEMAUSU MABHCYO O0yaud, 0y

kemma—kemauk yyyn lim f(z,)=A 6yraou.
z,—>a

ABBanru mnaparpadiaH MablIyMKH, d =00 HyKTa arpoduia

o0
f(z) dyukuusaunr Jlopan katopura éiimnmacu  f(z) = Z c,z"
Hn=—00
JaH udopar.
4 — tabpud. 4eap
1) lim f(z)=4 (A = COHSZ‘) éKu A =00 Hykma ampoduoa

Z—>0
f(z2) ¢ynrkyusanune Jlopan xamopu z wnune mycébam oapasxcanu
0
yaonapunu cakramaca, sohu f (z) = Z ¢,z 6yca, a =00 nykma
n=—0o0

f(z)  @yukyuanune  myszamunaduean — (4eMAAUIMUPUIAOUSAH,
Kymyaub o0ynaouean) maxcyc HyKmacu 0etunaou;

2) lim f(z)=o0 o6yaca éxu f(z) Qyukyusnune a =0 nygkma
Z—>0
ampoguoa Jlopan kamopu Z HuHe YeKIu COHOA2U MycOam 0apaicaiu
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m
yaonapunu caxnaca, oy f (z) = Z ¢,z 6yca, a =0 nykmaza
n=—00
f(z) ¢yukyuanune Kymé maxcyc nykmacu oeuunaou,
3) lim f(z) wmasoxcyo 6yimaca éxu f(z) Qynkyusnune a = oo
Z—0
nykma ampoguoa Jlopan kamopu Z Hume uekcuz Kyn mycoam
o0
oapadicanu xaonapunu cakiaca, Avhu f(z) = Z c,z" 6ynca,
n=—00

a=00 nuykmaza [(z) Qyukyusnune — Myxum maxcyc HyKmacu
oeuunaou.

Ky¥ugarn QyHKIUsSIapHUHT KaHIal MaxCyC HyKTajlapu
OOPJINIY Ba yJIAPHUHT TUILIAPH AHUKJIAHCHUH:

1

1-mucon. f(z)=e? 1.

t
Euumi. Mabaymku, € (QyHKIMS KOMIUIEKC TEKUCIUKIA

1

aHAIIMTHK, 2 — TeopeMara acocaH [ = Gyskus yuyn z =1
Z —
1

HyKTa omuauid KyTO, uyHkM —=z—1 ¢yskuus yayn z =1 Hykra
t

1

onmii Hoitb. Jemak, f(z)=e?"! pynxmmsauunr paxar z =1 maxcyc
HYKTacu OVJIMIIM MyMKHH. Arap OYTyH KOMIUIEKC TEKUCIIUKIA

SAKUHJIAIly BN

) t ¢"
e =l+—+—+..+—+..
I 2! n!
| RS
Katopaa [ = " ne6 omunca, z=1 Hykra arpoduma ezl
Z_

¢ynkuussHuHT JIopaH Katopura EduiaMacu Xocui Oyiaau:

1
T 1 1 1 1 1
ezl =1+ —_t .t +... .

Z—1+2_! (2_1)2 on! (Z_l)”
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By karop z=1 HykramumHr = Xap KaHmail Yiwunran artpoduia
SKMHJIamyBun 06, z — 1 HuHr yexcus kyn Manduii qapa)kaaapuHu
1

caknaiinu. Jlemak, Ttaspudra kypa, z=1 mykra f(z)=eZ" =1
(GYHKIHS yIyH MyXMM Maxcyc HyKTa DKaH.

1

. :
e —1
Eunm. By QyHKIusSHUHT Maxcyc HyKTajnapu ¢akaT MaxpaKHUHT
HOJUTapUAaH HOOpaTAUp.
eZ _1 — eX-Hy

2 -mucoa. f(z)=

—1=¢e"(cosy+siny)—1=
=(e*cosy—1)+ie*siny=0,

OyHmaH oca, e*cosy—1=0, e'siny=0 tenrnamanapun

oupramukna eund, x=0, y=2%krx (k =0, £1, ) ra ora

Oy mamus, ABHH e —1=0 TEHIJIAMaHUHT HOJUIApU
z=2kri (k e’/ ) HyKranapaad ubopar. Xap oup (ukcupiaanran
k coun yuyn
— ki (z—2kmi)?
o7 —1 = (z— 2hi)| 14 222k EZ 2k
2! 3!
=(z—-2kri)p(z), 6ynna gD(ka' ) #0 Ba z=2kmi wmykranapaa
@(2) ananutuK  Qydknus.  Jlemak, z=2kzi  HykTamap
1

=e’—1 ¢yHkuus yuyH ommmii Hommup. Y xomma 2 —

f(2)

Teopemara kypa, z =2k7ri (k e’/ ) aykranap f(z)=

e’ —1
(GyHKLIMS y4yH 01U KyTOJapaaH nuobopar Oynaau.
MKkyHYM TOMOHJIaH, Aca

1 1
f(Z)_eZ—l Iy go(z) nglc L (z=2k7i)",
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1
@(z)

z=2kmi wykramap arpopuma Jlopan Karopura EHUIMACH

YyHKH aHamuTuK Qydkiys, sead f(Z)  QyHKUUSHAHD

(z —2kmi) napuunr manduii napaxkasapuaad (akaT (Z—ka')_1
HM y3uga caknaiam. Jlemak, 3 — Taspudra xypa z = 2k7i (k e’/ )

HyKTajap OJJui KyTOmapaup.
1
3 -mmucoa. f(z)=———.
l-cosz
Euum. by QyHKIIMAHMHT Maxcyc HyKTajapd «d =00 Ba

MaxpaXMHUHT HoJutapuaad wubopataup. Ilyrumur yuyn |—cosz
(OYHKIUSAHUHT HOJUTAPUHU aHUKJIAaHMU3.

0=1-cosz=1-2*¢" :1—1(5(“"” +e_i(x+iy)) -
2 2
=1—%(e_y (cosx+isinx)+e” (cosx—isinx)) =

:l—lcosx-(ey+e_y)+i-sinx-(ey—e_y).
2 2

bynnan,

%cosxo(ey+e_y)=l Ba %sinx-(ey—e_y)zo

TeHIIaMaaapuu oupramukna eun6, y =0, x=2k7x (k e’/ ) ra sra

Oynamus, seau Z = 2K7T (k e’/ ) HyKTanap 1 —C0Sz GyHKUUSHUHT

1
Hoyutapuaup. Jemak, Oy mykramap f(z)= PR GyHKIHS yayH
—COSz

Maxcyc HyKranap oymagu. z = 2k (k e’/ ) HyKTaJ1ap
1

1(z)

0y epma @(z), z=2kmr uHyKramapma aHaIWTHK Ba (0(2](7[)7&0)

=1-cosz =(z—2kn)* p(z)

GYHKUMSHUHT 2 — TapTUOIM HOJUIapU OYJITraHIurd ydyH Oy HyKTajaap
GYHKUMSHUHT 2 — TapTUOIM KyTOJapuaup. OHIU d =00 HYyKTa
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1

f(z)= m (YyHKIMS YyUyH MyXUM Maxcyc HYKTa SKaHJIUTUHU

kypcaramu3. bBynuHr yuyn lim coSz wmaBxym sMaciuruHu
Z—>0

'

Kypcatamus. Z, = 2N/T KETMa—KETIMKHUA KapaMui3. 1 —> 00 Ja
n

Z, —> 0. lim cosz, = lim cos2nr =1. VKKkuHYnaH
Z,—>0 n—»0

/A "
z,=—+2nr (n—>0 pma 2z, —>®) KeTMa—KCTIHK Y4YyH

n

: v T .
lim cosz, = lim cos| —+2nx |=0. demak, lim cosz masxyn

Z, =0 n—>o0 Z—>0
1
smac. [llyaunr yayn a =00 Hykra f(z) =———— OQyHKUUS yUyH
l-cosz
MYXHUM MaxCyC HyKTaaup.
z 2 +7T

4 —mucoa. f(z)=

z? —ﬂZ—i\/;(Z—ﬂ')
2 2 . \/_

Eunm. z°+7 Ba z° —7mz—iN7(z—7m) dynkuusiap OyTyH
KOMIUIEKC TEKHCIMKAA aHAJIMTHK Oyiaramiukiapu yuyH f(z)
(QYHKIMAHMHT ~ MaxCyc  HyKralapu 2 —rz—iNrm (z—m)
(YHKIMSAHUHT HOJUTAPUJIAH Ba @ = 00 HYKTaJaH ubopat Oyiaau.

z? —ﬂz—i\/;(z—ﬂ):(z—i\/;)(z—ﬂ) =0
naH z; =i \/; Ba Z, = 7T JIAPHU TOIIAMU3.

Zz+7Z'

li =
11'1\1/;22—722—1'\/_(2—72)

(z—iNm)z+iNm)  2i
Hf (z-iNm)z-n) -7
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OyJraHu y4yH z|= i , f(z) yuyH Ty3aTHiaaguraH Maxcyc
1 (z—iN7)(z—-7)
f(2) 22y

oqauii  HOJAM  OYyiaraHM  ydyyH 2 —  Teopemara  Kypa

2
f(z)=

HYKTagup. Z, =T HyKTa (YHKIUSHUHT

zZ +r

z? —ﬁz—i\/;(z—iz)

22+7Z'

GYHKIUSHAHT  OJTANA  KyTOUIUD.

lim =
2072 — 7z —i\/;(z —7T)
f(z) GyukuMs yuyH Ty3aTUIaIural Maxcyc HyKTaaup.

1 Oynrammuru yuyH, @ =00 HyKTa

MycTakuia e4uinn y4yH MUCOJLIAP

Kytingarn (QyHKIUSIApHUHT MaxCcyc HYKTaJIapUHH TOIMHT Ba
Ki1accu(UKAIUSIIAHT

z+6
) f(z)_(zz+1)(z—3)2'

2) f(z)=tgz.
3) f(z)=sIn

z+1

4 - §. AKKAJTAHTTAH MAXCYC HYKTAI'A HUCBATAH
OYHKIUAHUHI' KOJAUTHU

Arap f(z) dyukuus 6Mpop @ HyKTaaa aHanuTHK Oyiica, Komm

TeopeMacura MyBO(HK j f(z)d z=0 6ymu0, 6ynna I' - mapkaszu a
r

HyKTaza OYyJiraH erapjvya KUYUK paguyciiv aiiaHaaup. Arap d

Hykta f(z) OyHKIMA yYyH SKKaJaHraH MaxCyc HyKra Oyiica,

j f(z)dz wHTerpanHuHr KuiiMaTd, ymMymaH afTraHjga, HOJJIAH

I
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apxauaup. MHTerpannuuar Oy kuiimMaTk I KOHTYpPHHMHT IIakiura
OOFJIMK AMac.
1 — Tabpud. Hxxananean maxcyc Zz =a Hykmaea Hucbamau

1
f(z) yuxyus xonousu oeo, —j f(z)dz unmezpannune
27i
I
Kuiimamuea aumuiaou ea

res f(2)= [ f()ds
“ J

0eb beneunanaou.
Arap f(z) ¢bysxuusauuar a nykra arpodumaru (2.3) Jlopan

KaTopuaaH (oi1aaHcax,
1
ey =res f(z)==— | f(2)dz
z=a 27l -

HU XOCHI Kuiamus. Jlemak, f(Z) QYHKUMSHUHT @ HyKTara HucGaraH
KOJIUFU €0, my QyHKIUIHUHT @ HyKTa atpoduaaru Jlopan karopu
(z— a)_1 XaJMHUHT C_| KO3(Q(QHUIMEHTUHH KaOyJl KMIaMH3.

Arap a uykra f(z) QYHKUMSHMHI TYFpU €KM Ty3aTHIIaIUraH

Maxcyc Hykracu 6yica, c_; =0 6y1u6, res f(z) =0 6ynaan.
Z=d

Teopema. (acocmii). Acap  f(z) ¢pymuxyua I wusux 6unan

yparcan G énux coxanume, AKKANAH2AH MAXCYC Ay, Ay, ..., A,

HyKkmanapoarw  b6owika, oOapua  HyKmaiapuoa — V3IyKCuz  8d

G\ { a, ay, .. ,an} coxaoa ananumux 6yica,

If(z) dz =2ri Z res f(z) 4.1)
=1 2=

b6ynaou.
Arap a nykra f(z) (byHKuH;I yU4yH M — TapTHOIU KyTO OYIica,

m—1
res f(2)= Tleamre)] @

(l’l’l 1)'Z—>adzm1

oymasu.
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Arap  f(z) ¢ymams  f(2) = P2)
y(z)

udonananud, @(z) Ba W(z) dyHkmsiap a Hykra arpodua
ananuTHK Oyica Ba f(z) QyHKIMs ydyH @ HyKTa oiauii KyTo Oyiica,

res f(z) =2 4.3)
z=a v '(a)

Kacp IIaKJIuja

oynau.

Arap a nykra f(z) y4yH MyXuMm Maxcyc HyKra Oyica, Oy
HyKTara HucOataH (pyHKUMSHUHI KOJIUFMHHU XucoOmamn yuyH f(z)
HM @ HyKTa arpoduia Jlopan karopura €Wnbd C_; KOd3QPUIUCHTHH

TOIIUIN KEPaK.
2 — tabpud. Yexcus ysoxnawean a =00 HyKmaza HUCOaman
f(z) ¢pynxyusanune konousu 0eb, f(z) @yukyusanune a =0 mygma

1

ampoghuoa Jlopan kamopudacu — XaouHuHe meckapu uuwiopa OuiaH
z

ONIUHEAH KO Puyuenmuea aumuiaou, SvHu

res f(2)=—c.;. (f (2)= ), CnZnJ'

n=—oo
Kyiunarn mucoswiapaa f(z) QyHKUMSHUHT MaxCyc d HyKrara

HucOaTaH KOJIUFU XUCOOJIAHCHH.

2
z

1-mucoa. f(z)= G DG110) a =1, a, =-10.

Eunm. Kypunu6 typubmukun a; =1, Ba a, =—10 nykramap
f(z) dynkuus yuyn omauii Kyronapaup. Y xonga (4.2) popmynana
m =1 neb, KONIUKHA XUCOOIaNMU3:

22 |

res J@)=Imz =D T e T

z* 100
res f(z)= lm (z+10)- =— :
z=—10 z——10 (Z-l)(Z-FlO) 11

by epna (4.3) popmynanan xam doiiganannd xucoOail MyMKAH 314,

z=1
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cosz+1
2-mucon. f(z)=———, a=knr, ke”Z.
Sin z
Euvin. a =kn wuykranap f(z) dyHkums ydyH omauii KyTo
oynranu yuyH (4.3) dopmynaman ¢Qoimamanamu3. by epna
p(z)=cosz+1, w(z)=sinz.V xomma

2, k=2
resf(z):LZ“ _ "o
z=a cosz |, |0, k=2n+1
z+1

3-—mucoa. f(z)= a=-2, a,=0 .

(z+ 2)32 ’

Eunm. Kypunu6 typubmuku f(z) ¢yskuus yuyn a; =—2
HyKra 3 — Taptubium Ba a, =0 Hykra ommmit KyrOmapaump. (4.2)
dbopmyiiara MyBo(puK

z+1 ] d? z+1

res =— lim — (Z+2)3
2=2(z+2)°-z 2lz>24d7° (z+2) 2

1 . d 1 1 .. 2 1
== lm —| ——=—-lim —=——;

2 zo-2dz 22 2 z527 8
z+1 : z+1 : z+1 1
res 3 =limz- 3 :11m—3:—.
2=0(z42) -z 220 (z42) -z 220(z+2) 8
dz
4 — MHCOJI. 5 HMHTerpan XUCOOJIaHCHH.
PR

Eunm. bepunran wuHTErpaqHu XucoOjaml y4yH acoOCHi
Teopemanaru (4.1) bopmynanan doitnananamus. MHTErpas octuaaru
1
2

f(2)=
1+z

HyKTajapra sra. JIekun ‘ z—1 ‘ <1 noupa numna cdaxar q; =i Hykra

GyHkuMs a; =i Ba d, =—I SKKaJaHraH Maxcyc

éranu. Acocuil Teopemara MyBoQuUK
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dz 1

5= 27i - res 5=
1+ z z=i |+ z
‘Z—l‘—l
L. . 1 o 1
=2z7i-lim(z i) ——=27i-lim—=17 .
Z—>0 1+ z z—i Z+1
.z
5 — MHCOJI. j z-sin 1 dz wmHaTerpan xucobIaHCHH.

Z+

|21=4
. Z
Eunm. f(z)=z- Sln—1 GyHKIUSTHUHT ‘ z ‘ <4 nowupa nunnga
zZ+
z =—1 sKkamaHran Maxcyc HyKracu 0yiu0, Oy HyKTa MyXUM MaxcCyc
HyKTagup. Zz =—1 Hykrara HucOaTaH KOJIAMKHH XHCOOJall Y4yH
f(z) su Oy mykra arpoduma Jlopan karopura &imb, (z+ 1)_1

XaJHUHT OJAMAArd C_j KO3(G(GUIMEHTHHU TOIIAMHU3:

.z Coz+1-1 ) 1
Z-Sin =z-Sln =z-sin| 1— =
z+1 z+1 z+1

—z-cos 1-sin ; 4.4)

z+1 z+1

=z-sinl-cos

1 1 1 1
Z'COS;—[(Z—FI)—I]'[I—W‘FZ!'(Z+1)4 —...j—

11 1 1
: +—- —...+
20 z+1 4! (z+41)°
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1 1 1 1
—_ 2—|_—. 4_
3! (z+1) 5! (z+1)

et

I T T
+| — +—- T s+
z+1 3! (z4+1)° 5! (z+1)

Xocun 6ynran udonanapuu (4.4) ra kenTupubd KyHcak, KyWugarura
sra Oynamus.

1
z+1

:sinl-(z+1)—(sinl+cosl)—[%n'1—coslj-

Z-sin +

z+1

(sinl coslj 1
+ + . 5 — e

Jlemak,

z=—1 z+1
VY xonna acocuit Teopemanaru (4.1) popmynara MmyBodux

jz-sin z dz:Zﬂi(cosl—Lnl)
=4 z+1 2

ra TeHT OYJaau.

sinl . Z
c_1=c0Sl———=res| z-sin :

MycTrakuj equnn y49yH MUCOJLIAP

sin z
(z—7)(z+9)

D f(z2)=

a =7, a2=—9.

z
e dz
2) j 5 MHTETpaj XUCOOIAHCHUH.
(z—=1)"-(z+))

‘Z—i‘Zl

z

3) I coS dz wHTErpan XuCoOIAHCHUH.

s 2
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5 - §. KOJJIMKJAP HA3BAPUSICUHUHT AHMK
WHTETPAJUIAPHA XACOBJAIITA TAJIBUATH

f(z) ¢yHKUMS [OKOPH SIPUM TEKUCIUKHHHT @y, Q5 ,...,d,
Maxcyc HyKTaJapuaaH TallKapu 0apuya HyKTaaapd Ba XaKMKuil YKia,

STBHH Dz{zz ImZZO}\{al, az,...,an} coXala aHAIUTHUK
1

oyacun. Xamma z —> o0 ga f(z) GyHkuus — ra HucOGaTaH TE3POK
z

TEKHC HOJITa UHTWJICHH. Y X0JIga

j f(x)dx = ZmZ res f(z) (5.1)

k 1Z ak
TEHIJIMK YPUHIUIUD.
Kopnan aemmacu. Aeap F(z) ¢yukyua rxopu sapum

mekucauxkoa éa xaxkuxuti ykoa z —> o oa 0 za mexuc unmunca, y
xonoa uxmuépuii mycoam m >0 con yuyn

lim jF(z)-eimZdzzo (5.2)
R—0
CR
6ynub, oynoa Cp —mapkasu koopounamanap 6owuoa éa paouycu R

2a mene Oynean IKopu ApuM MmeKUCIUKOa2U ApuM alianaoup.
>K0pzlaH JeMMacura Kypa,

JF(x) e dx =27 - Z res [F(z) e } (5.3)

o k= lZ a;
EKU
+w . . n .
I [F(x) "™+ F(=x)- e_’mx}dx =2ri- Z res [F(z) - elmz}
0 =] Z=%
oynasu.
Arap F'(z) oyakuus xydr 6Vica,
o0
j F(x)cosmxdx=ri- Z res [F(z) e’ } (5.4)
0 =] Z=%
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Ba arap F'(z) Tok ¢pyukums 6yica,

400

I F(x)sinmxdx=r- Z res [F(z) e J (5.5)

klz ak

cpopMynanapHH XOCHJT KUJIaMU3.
Kyiinparu narerpamuiap XucoOJaHCHH.

27

1 —mucoa. [ = I dg

1-2acosp+a

7 OyHIa ‘a‘<1.

Euum. z =¢'? 6yJICI/IH. V xomna

. 1( 1j 1[ 1) .dz
sinp=—| z—— |, cosz=§ z+— |, dp=—i—.

2i z z z
idz .
[lyHuHr yUyH, I = j 5 > oymamu.
=192 —(a“+Dz+a
44
2 (.2 B 3 1
az"—\a” +1|z+a=0 rtenrnama z;=a Ba z, =— wWiau3ra ora.
a

‘a‘ <1 6ymranu yuyHs, Z‘ <1 nompa wumpa ¢akar z; =a HyKTa

i
éramu. by z; =a nykra f(z)= 5 5 (GYHKIUS yIyH
az"—(a“+1)z+a
OupuHYU TapTUOIN KyTOAMp. (4.3) dhopmynara MyBoUK
i I
res f(z)= 5 =—.
z=a [Zaz—(a +1)} a -1
zZ=d
: .0 2
Hemax, [ =27i-res f(z)=2xi- =
z=a a“ -1 1-a

7 -

2+cosgod

2 —mucoa. [ = I MHTETPaTHA XUCOOJIaHT.

2—sing
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Eupm. z = e'? oyncuH. Y X01a

1( 1} . 1( 1) dz
cosgpzz z+— |, sinp=—|z—— |, dp=—i—.

z 2i z z
[IIyHuHT yuyH
) 22 +1
* 7, dz 22 +4z+1
]:I > loiZ:—I > 1 le
‘Z‘ 12_22— ‘Z‘ZIZ(Z —4lz — )
iz
22 +4z+1
oYy maauy. f(z)= GyHKIHSA y4yH
z(z% — 4iz - 1)

z1=0, z, =2i+ i3 , 23 =2i— i3 HyKTajgap OMPUHYN TapTHOJIH
KyTOJIapIup. ‘Z‘ <1 nmompa nunpa f(z) aHamuTHK QYHKIMSHUHT Z;

Ba Z3 Maxcyc HyKramapu €raau. (4.3) popmynara MyBoQHK

res f(z) = hn{—z z +4”1}:1;

z,=0 >0 z 22 —4iz—1

2
res  f(z)= lim_|-——222FL 51
z,=(2—/3)i 7,=2-R)i| z(z—2z,)(z—2z3)
232+4Z3+1__ _ﬁ

z3(z3 —25) - J3

Jlemak,
2i 4
[ =2ri-| res f(z)+ res  f(2) :27ri»(1—1— jz :
[ZIO Z3:(2—\/§)i \/g \/5
dx
3 —mucoan. [ = j ————— HHTErpaJIHu XUCOOJIAHT.

(x +1)
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1

(z* +1)
IOKOpY SpMM TEKHCJIMKHUHI Oapya HyKTajlapuaa Ba XaKUKHH YKaa
aHAIMTUKANP. @ =1 Hykra f(z) ¢yHkuus yuyH 3 — TapTuOin
1
KyTOaMp. YHIaH Talkapu, z =00 HykTa f(z2)= ——— QynKuus
(z7+1)
yuyH 6 — TapTtuOaM Hongup. JleMak, MHTErpaaHH XUCOOJIall y4yH
(5.1) bopmynanan doiigaraHUIl MyMKHUH:
(4.2) popmynara MyBohHK
1 1. d*| (z-i)
res ———= =—Ilim 3
=i (z7+1)Y° 2z dz* (z”+1)

1. d? ] ] 12 3
=—lim 3 =—lim =——]
2z dZ (Z+i) 2z (Z+l) 16

Hemak, (5.1) popmynara MmyBopuK

Eunm. f(z) = 7 GyHKUMS @ =0 HyKTajgaH Taukapu

I = I 5 =27 VGS;_Zﬂ'i-(—iiJZEﬂ'
(x +1) z= l(Z +1) 16 8

x2dx

4 —mucoa. [ = j 5 MHTCTPAIHH XHACOOJIAHT.

(x —3xi—2)
Z2

Eunm. f(z)= 5 5 Gysxuns a (=i Ba a ,=2i

(z°—-3zi—-2)

HYKTaJapJaH TallKapu {Z: ImZZO}\{i , 21 } cOXaJa aHAJIUTUK
6yan0, z =00 Hykra f(z) (yHKIUS yuyyH 2 — TapTUOIMA HOJIMD.
a=1 Ba a,=2i uykranap f(z) ¢GyHKuusHUHT 2 — TapTUOIH

Kytomapuaup.  Illyaunr  yuyn, (4.2) ¢opmylara  acocaH
KyWuaaruiapra sra 0yiamus.
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2 2 2
z (z—1)"-
res—s = lim =
z=i (z —321'—2) z—>i dZ{(z —3zi— 2) :l

2
res z = lim {(z 21) }:

z=21 (Zz — 3z — 2) z—21 dZ

2 ]
TN NS TING - T
z2idz| (z—i)? | 22| (z-i)

VY xonna (5.1) dopMynara acocan

= J‘(x —3xi — )

=27xi| res 2 + res z =
z=i (22 —3zi — 2)2 z=2i (22 —3zi — 2)2

=27i-(—4i+4i)=0.

coSmx
5 -mucon. [ = I—dx (a>0, m>0) UHTErpaIHu

2
0 a +x
XHUCOOJIaHT.
1 :
Eunm. F(2) =——— Gyskums z=ai opmit Kyr6 Maxcyc
a +z

HYKTaJlaH TalllKapu XaKUKUW YK Ba IOKOPU SIPUM TEKUCIUKHHUHT Oapua
HykTajgapuna adamutukaup. LIy Ownan Gupra F(z) dyskuus
Xopnan JIeMMacMHHUHI MAPTJIAPUHM  KAHOATJIAHTUPAAW, SbHU

{Z: ImZZO}\{ ai} coxama z —>© ga F(z) —> 0 aup. Kypunuo
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1
Typubauku, F(z) =——— XKyQr dynxumsaup. bepuiran

a +z
UHTETrpanHu xucooOnam yuyH (5.4) dopmynagan doigananamus.
lmZ
f(z)= —2 GYHKIHUS yIyH Z = @i HyKTa STOHa OJIHi KyTO
a +z

HyKTaaup. by Hykrara HucOaTtaH KOJIUKHU xXucoOnanmus. (4.3)
dbopmynara MyBopuK

mimz ell’l’IZ e—am
res = =
=aig® + 7% 2z - 2ai
zZ=al
VY xonna (5.4) ra acocan
—am —am
COS mx . e T-e
I = j ydx =mi-——=
0 a’ + x° 2ai 2a

(x+2)-sin2x

6 —mucon. [ = j d X MHTErpaTH XUCOOIaHT.

A x> —2x+2
z+2 : .
Eunmr. F(z) = Gyukuusa z =1+1 omauit Kyr6aan
z5=2z+2

TalIKapu {Z: ImZZO}\{ 1+i} coxala aHaIUTHK OYauo,
{Z:ImZ>O}\{ 1+i} coxama z—>© ga F(z)—>0 awup.

i2z
f(z)= (Z+ 2)e (GYHKIUS IOKOpH SPUM TEKUCITUKAa a =1+1i
72 —2z+42
oaaui Kyrora odra. bepwiaran wuHTerpamHud xucooOmamga (5.3)
dbopmynagan ¢oiigananamMus. ByHMHT ydyH f(z) QYHKUMSHUHT

a =1+1i nmykraga Konauruau xucobnaiimus. (4.3) popmyiara Kypa
(z+2)e'** (3+i)-e 2t

res — = =
z=1+i /) 2z-2 2i

z=1+i
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= 1_23l -e_2(00s2+isin2) =

-2 -2
:%(cos2+3sin2)+i-%(sin2—3cos2) :

Hemak, (5.3) popmynara myBopuk

dx=

T (x+2)-(cos2x+i-sin2x)
x*—2x+2

—00

-2 -2
=27 - %(cos2+3sin2)+i-87(sin2—3cos2)

Dby TEHIMIMKHUHI WKKajlla TOMOHHJA XAaKWKWM Ba MAaBXyM
KUCMJIApHU  TaKKociaad, OepwiraH WHTETPAJTHUHT KUWUMaTUHU
TONAMU3:

= j(”z) sn2x dx="(cos2+3sin2) .

X —=2x+2 e

—00
MycTakui e4yuml y4yH MHCOJLIAp

~+00

D J- . xd x P I2+Cos¢d¢,
L (x"+4x+13) 4—sing
%) J- xzcosxdx . 5) -.'3+Cf)S(0 0
X" =2x+10 ) DS
+00 ix 2r
3)-[ 2e dx : 6) -‘-3+Cf)sgp .
X7 —=2ix-2 7 6 —sing
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6 - §. KOH®OPM AKCJIAHTUPUIIHUHI YMYMUI
HPUHIUIIJIAPHA

1 — ravpud. Aecap w= f(z) ¢pynxyus D coxanune xap xun
HyKmanapuoa — Xap — Xun — Kuimamiap — Kabyl — Kuica, — sbHU
Vzi,z20€D, z1# zo0 = f(z1) # f(z5) 6yrca, 'y xon0a 6y
Gyuxyus wy D coxaoa bup eapariu oetiunaou.

1 — mucos. Ynsukimu ¢yukuus w= f(z)=az+b,0ynna

a, b —xomruieke comnap (a #0). By ¢oynkumsaunr D =C coxana
OMp BapakiM OKaHIMIUHU Kypcaramus: V zy, 2, € C, z; #z,
oyncun. Y xomma azy#az, Oymamu. Bynman azy+b#az,+b
éxku f(z1)# f(zp) oxamnurm kennb umkamu.  Jlemak,
f(z)=az+b dynxkiua a#0 6ymramma D =C coxamza Oup
BapaK/IM dKaH.

az+b
cz+d’
oyupma a, b, c, d — xommekc commap Oymu6, ad—bc#0

2 — mucoa. Kacp umsukmu yukius w= f(z)=

oyncun. By ¢yukmusauar D = C coxaga Oup Bapakid SKaHIMTHHA
Kypcatamus: V zy, zo € C, z; # z, 6Yncun. Y xonga ad —bc #0

oymranu yayn ad (z, —zy) # bc(zy —z;) Gynaan, €ku
adz, + bczy # bezy + adz; .

bynman
Cld22 + bCZl + aC2122 + bd * bC22 + Clel + aC2122 + bd
E€Kn
(a-zp+b)(czy+d)#(a-z;+b)(c -z, +d)
KU

azy +b . azy+b
CZz+d CZl+d
az+b

cz+d
dynxuus ad —bc # 0 6ynranga D = C coxana Oup Bapakiy dKaH.

éku f(z5) # f(z1) oxannurn kenu6 unkagu. emak, f(z)=
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3 — mMucon. W=z’ bynxius D = { z: Imz> 0} coxazma oup
BapaK/IM SKAHIUTHHHU Kypcatamus: Vzy, zo, € D, z; # z, OyicuH.
D= { z: Imz> O} coxala ¥3apo CUMMETPUK Z] = —Zj
KYPUHUIIOArW HyKTajxap MaBxyn smac. lllyHunr yuyn z; # —z, éku

z1+z, #0. DbByHman tamkapuy, Z1— 2z, #(0 Oyaranm y4yH

(zy+29)(z1—27)#0  6ymwmo, 212 — le #0, spHU 212 # le

6ynaau. bynman sca f(zy)# f(z,) okawmurn kenub YHMKaIHM.
Hemak, f(z)= 72 Gyukius D = { z: Imz> O} coxaza Oup

BapakJIu dKaH.

2 — Tabpud. Adeap w= f(z) ¢yukyus zy HyKmanume
Kaunoauoup ampoghuoa oup eapaxiu yuxyusoan ubopam oyica, y
xonoa 6y W= f(z) ¢ynkyus zy Hykmaoa 6up eapaxiu Oeuunaou.

Kypunud typubauku, arap (QyHKUMS coxaga Oup Bapakiu
dyukiuaaan ubopatr Oyiaca, y Xojija Iy COXaHUHT HCTaJraH
HyKTacuaa Oup Bapakiu (QyHkuusaan wubopataup. Teckapucu
XaMHIla YpuHiau sMac. ) coxaHuHr xap Oup HyKTacuaa OHp Bapakju
(GyHKIMS OVIMIUIMTHAAH YHUHT 1y [) coxana Oup Bapakiv (QyHKIIHS
OVIUIIIIIATH KETNO YMKaBEPMaIH.

OHJM HyKTaga Oup Bapakjid QyHKUIUS OYIUIUIMK KPUTEPUSICUHU
KEJIITUPAMM3.

1 — Teopema. W= f(z) ananumux @ynxyus zy # © HyKmaoa

oup eapaxmu Gynkyus oymuwnueu  yuyn  f '(zg) # 0 6ynuwnueu
3apyp éa emapauoup.
3 — rabpud. deap W= f(z) axcranmupuws zy HyKmaoa uxkku

Yyu3uUK opacudazu OYpuaKHU cakiaca (UyHAIuwU y3eapmazan xonoa)
60 WY Zy HYKMAOQ YUSUKIAPHUHS YY3UIuuL Kodgduyuenmu yseapmac

6ynca, y xonoa 6y w= f(z) axcianmupuwnu zy HyKmaoa KOHGopm

aKcaaHRmupuul 0etiulaou.
4 — rappud. Acap w= f(z) ¢pynxyus D coxada 6up eapaxiu
6a D coxanune xap 6up nykmacuoa KoHGOpM AKCAAHMUPULOAH
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ubopam 6ynca, y xonoa 6y w= f(z) ¢ynxyua D coxada xongopm
0eb alumunaou.

2 —teopema. Azap w= f(z) ¢ynuxyus D coxada bup eapakiu
ananumux Gynkyus 6yau6, wy coxada f'(z)#0 6yaca, y xonoa 6y
w= f(2) axcnanmupuw D coxada kongopmoup.

by Teopemara Teckapu OyiraH KyHujgara TeopeMa Xam
YPUHIIAAUD:

I.E. MenbmoB Tteopemacu: C mexuciuxoazu oOupop D
coxaHu Oowka Oup coxaza y3apo Oup Kuumamiu 6a KOHGOpM
axcranmupuws D coxadaeu dupop bup eéapaxiu anaiumux QyHKyus
époamuoa baxcapunaou.

DOHIW COXaHM CakJjall MPUHIOUNKA JAe0 araayBuYd KyHuaarua
MPUHITUITHA KeITHPAMM3:

3 —teopema. Acap w= [ (z) ¢ynxyus D coxada ananumux ea
f(z)#const 6yrca, y xonoa w= f(z) axcranmupuwoazu D
coxXaHume oopasu xam coxaoamn ubopam 6ynaou.

Kondopm akcaaHTHpHIN KyHUIaru Xoccajapra ara:

1. KondopMm akcinanTupuiira Teckapu OyiraH akCIAHTHUPHUII

XaM KoH(popMaup.
2. Hkkuta KOHPOPM aKCIAHTHPUIITHUHT CYNEPIIO3UIHUICH XaM
KOH(OPM aKCIaHTUPHULIIUP.

4 — MHCOJ. DZ{ZZ zeC, Imz>0, zg[O,i]}

COXaHH [OKOPH SIpUM TEKHCJIMKKA aKCIaHTupyBun W= f(z)
KOH(OPM aKCITaHTUPHIIT TY3HIICHH.

V7 il

2
Eunm. MabayMKH, z, =z  aKCIAHTHPHUIIHU OJICAK,

46



W thbariddls

Y

HHM XOCHUJI KMJIaMM3. DHIU Z5 = Zj + 1 akcnmaHTHUPHUIIHMK OJICAK,

T

PSS S SSSSSSSS S

HU XOCHJI KWJIaMH3. DHIN W = A |Z» aKCITaHTUPUII HATIXKACHIA

W78

NS S S

xocun — Oymamm. Illynpmait  Kuuo, w=f(2)= +\/22 +1
aKciaaHTHpUIl [) CcoXaHM IOKOPH SPUM TEKHCIHKKAa KOH(POPM
aKCIIAaHTHPHIII SKaH.

OHIu KOHGOPM aKCIAHTHUPHUIIUIAP HA3aAPUSCUHUHT aCOCUM
TEOpPEMACUHU KEITHPaAMU3.

Puman Teopemacu: Kewneatimupunean KoOMWIEKC MEKUCIUKOA
oup 6ozramau D coxa 6bepunean 6yaub, ynumne uezapacu oumma
HyKmaoaw kyn 6yacut. Y xonoa

1) D coxanu ‘W‘<1 ooupaza KOHGOPM aKCIaHMupysdu

w= f(2) pynxyus maexncyo.
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2) Aeap f(zg)=wy, argf'(zg)=a wapmuap
baxcapunca, 0y @yukyus s2onadup. bymoa zy, Wy — Oepunean

HYKmManap (ZO eD, WO‘ <1 ), o —bepunean XaKuKuil COH.

Harwxa. D 6a G 6up 6oznamau coxanap bepunzan 0yauo,
ViapHuHe uezapanapu oOup Hykmaoan Kyn Oyicun. Y xonoa
f(zg)=wy, argf'(zy)=a wapmiapnu kanoamnanmupyeuu D
coxanu G coxaca kongpopm axcrammupyeuu sieona W= f(z2)
Gyuxyus magxcyooup, oy epoa zg € D, wy € G, o —xyaxuxuii con.

DHOY dYerapalapHUHI MOCIAMIM OPUHOUOM 10  araryByu
KyWUIard TEOPEMAaHH KEITUPAMU3:

Teopema. Aecap w= f(z) ¢ynkyus D coxanu G coxaca
KOHGhOpM akcianmupca, y xXon0a

1) w= f(z) ¢yukyusanu D coxanune énusueaua ysnykcus

oasom smmupuws Mymxun, avhu D Oa ysnykcusz 6ynaoucan Kuiub
w= f(2) ¢ynxyuanu I" uvecapada anuxnaw mymrun.
2) By w= f(z) ¢yuxyua I uecapanu G coxanune uecapacu

I' wusukxa uymanuwunu  caxnazam xonoa yzapo 6up Kutimamiu
AKCIAHMUPAOU.

.

D={z:Imz>0}\{z: Rez=0, 0<Imz<l, Imz>2}

COXaHH IOKOPHM SPUM TEKUCIMKKA KOH()OPM  aKCIAHTHPYBYM
w= f(z) QyHKIMSA Ty3HUICHH.

2
Eunin. z; =z~ akcnantupuimey oncak, [ coxa

48



Wit

SIS AT

Dlz{z: zeC, z¢ (-0, —4]U[-1, —I—OO)} coxara  yTaju.
Z1+1

Oumu D; coxara z, = Kacp 4YM3UKJIM aKCJIaHTHPHUIIHU
1 2

Zl + 4
KYJUIaCaK,

YV i

D2={ZZ ze(C, Z¢[0,+oo)} coxara yTagu. DHIU

W= A |Z, axcnmaHTHpHUIIHY onamu3. by akcmantupum D, coxaHu

T

IOKOpH  SIpUM  TEKHUCIWKKAa akcinantupamu. [llysmait  xumwmoO,
22 +1
w=f(z)= 5 aKCIaHTUpHUII OepunraH [) COXaHU IOKOPH
LNz +4
SPUM SIPUM TEKUCIHKKA KOH(GOPM aKCIaHTHPap dKaH.
6 — mucoJs. a Ba b mykranapma o > (0 Oypuak Tamkuin Kuiuo,

KECUIITyBYM MKKHUTA aiijlaHa €iin OnjaH yerapajaHraH
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D coxanu [OKOpH SpUM TEKUCIHMKKA akCIaHTUpyBun W= f(Zz)
KOH()OPM aKCIAHTUPHUIIL TY3UICHH.

z—a
Eunm. by “oitua” ne6 aramyBunm [ coxaHu 2y = 5 Kacp
Z J—
amsukiIn Gyakums  f <argz; < B+ Oypuakka
Y4
(24
ﬂ -
0 13
akcjaaHTupanu, OyHma [f3 — aiinana Eimapura GOk Gyiran
KaHJIalIup COH. Z, = e P *Z] aKCJIaHTHPHIIHU KYIJIacaK,
yz“
a
0 13

O<argz, <a OypuakHu Xocmn Kwiamu3. OHau Oy Oypuakka
T

W=z5" aKCIaHTHPHIIHH KYIIa0,
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i/

IOKOPH SIpUM  TEKHCIMKHM XOCcWia Kuiaamm3. I[llyHmaili Kwuimmo,
T

zZ—d _l.ﬁ a o
w= , e GbyHKIMS OepuiiraH OWYaHH IOKOPU SIPUM
Z J—

TEKHUCIIUKKA KOH()OPM aKcIaHTHpap dKaH.
7 — Mmuco. Dz{zz zeC, Z%[O, l]} COXaHH FOKOPH

APUM TEKHCIIMKKA KOH(POPM akciaanTupyBun W= f(z) dQyHKIus

TY3UJICUH:
//)// /w10 //%
0
z
Eunm. z; = Kacp YM3UKIU KOHGOPM aKCIaHTUPUIIHU
—Z

Kapaiimus. by akcnantupuimn DD coxaHu

W/ ik

Z ze(C, zg|O0, +oo coxara akCJaHTUpaau. OHIU
p

W= |Z| aKCIAHTUPUIIHU OJIcak, Oy akcmanTupum | coxaHu
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IOKOPH  SIpUM  TEKHCJIMKKAa akciantupaad. Ilynmail  Kuimo,

w=f(z)= ‘/1_2 akcrmaHTupuin Oepwiran [) coxaHM IOKOpH

SPUM TEKUCITUKKA KOH()OPM aKCIaHTUPAJIH.

D={Z: Imz>()}\{z: ‘Z‘zl, OSarng%} COXaHM HOKOPH

APUM TEKHCIMKKA KOH(POPM akciaanTupyBun w= f(z) QyHKuus

TY3UJICHH.
z—1

KacCp YM3HUKJIM aKCIAHTUPUILIHU KapauMus. by
z+1
akciaaHTHpuin [ coxaHu

1

Dlz{z ze(C, Imz>0}\ z:Rez=0, ImzeO 1] coxara

Eunm. z; =

aKCIaHTUpaau. 4 — muconra kypa, W = +1 axcnantupum D

COXaHH
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i/

IOKOpHU SIpUM TEKUCIUKKa KOH(popMm akcnantupaau. [lynnain Kuiuo,

w=f(z)= (

IOKOPH SIPUM TEKUCIUKKA KOHGOPM aKCIaHTUpaAp IKaH.

z—1

J +1 akcmanTupum Gepuiran D coxaHu
zZ+

9 — MucoJI.
Ymmamaru D = Z z e E ‘ z ‘ =1, 0<argz< 7[ COXaHU

IOKOpH SIPUM  TEKUCITUKKa KOHcpopM akcimantupyBun W= f(2)
AKCIAHTUPHII TY3HICHH.

z+1
Eunm. z; = 1 Kacp YM3UKIN aKcianTupui D coxaHu
Z —
i~
D, coxara xoHpOpPM aKCIaHTHpamu. OHAU zy=e? .z

AKCIIAHTUPUIIHU KYJUIACAK,
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Vi

D, coxanm xocums KuiIaMu3. DHIH w= 2 akcnantupumHu D,

/g

HaTWXKaJa IOKOpU SpUM TEKUCIUK Xocus Oymamu. [lynmait xkumuo,

coxara KyJjuiacax,

I— z+1

akcyianTupuin oepwiran D

+Vz-1
COXaHM IOKOPH SPUM TEKUCIMKKA KOH(GOPM aKCIaHTHPAP DKaH.

W7 il

} Yy

Yusmagaru )  COXaHU IOKOpH SpPUM  TEKUCIUKKA KOH(GOPM
aKkCIaHTUPYBUd W = [ (Z) QYHKIMSAHU TY3HUHT.

1
— | XKyxkoBckuii pyukiusacu [ coxaHu

z

|
Eunm. z; = E(z +
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NN

Dl coxara  KOHGOpPM  aKCIaHTUpagu.  OHIU Zy =2Z) +1

AKCIIAHTUPUIIHU KYJUIACAK,

W)//%

LSS S

D, coxanu xocws KWIaMu3. DHIH W = +«/22 akcna"tupumHn D,

IOKOPH SIpUM  TEKUCJIMKHM Xocui Kuiaamu3. I[lyHmaili Kuiuo,

coxara KyJulacak,

1 1
W= \/ —(Z + —j +1 akcmantupum Oepwiaran [ coxaHH IOKOpHU
z
+

SPUM TEKUCITUKKA KOH()OPM aKCIaHTHPAP IKaH.
Teopema. Aecap fi(z) ea f5(z) ¢yukyusnap ymymuil
nygkmanapea sea oyimazan Dy éa D, coxanapoa ananumux 0ynu6,

6y coxanapnune yezapanapu ymymutl L xucmea s2a 6ynca éa 6ynoaH
mawxapu f1(z) ea f>(z) @ynxyusnap moc pasuwoa DyU(L) ea
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Dy, U(L) oa ysnykcuz 6ynub, L 0a 6up — 6upuca mene 6ynca, y
xonoa f5(z) ¢ynxyus  fi(z) ¢yuxyusnune D, coxaca 6esocuma

aHanumuKk — oasomuoup, oOowikaua aumeawoa 60y QyHKyusLap
oupearuxoa Dy U(L)UD, coxaoa 6umma F(z) ananumux

DYHKYUAHU AHUKTIAUOU.
CuMMeTpusl MPUHIMNHN 10 aTalyBud KyHUIard Teopema xam

YPUHIUIND:
B. Puman Ba I'. IlIBapn Teopemacu: D, coyanune uecapacu C

aiinana énunu caknacun éa W= fi(z) ¢gynxyus 6y Dy coxanu Dl*
coxaza kongpopm axcnanmupu6, C ainana énunu Dl* coxa

. o *
yezapacunune aunana éuuoan uoopam C Kucmuza akCiaHmupCum.
By wapmnapoa fi(z) @yukyus C aiinana éiuea nucbaman Dy

coxaca cummempux Oynean D, coxadaeu f5(z)  ananumux

oasomuea C atinana éuu opkanu spuwiaou, OYHOAH MAWKAPU

w= f>(z) ¢yuxyus D, coxanu Dl* coxa ye2apacunuHe aulaHd

.o * o *
éuuoan ubopam C Kucmuea nucoaman cummempux 6ynean Dy
coxaza Koughopm axcranmupaou. Xamoa

[ fi(2), aeapoa  zeD,  6yuca
w=F(z)= 1,(2)=1,(2), azapoa zeC  oOyica
L /2(2), azapoa  zeD, oOynca
dynxyus DIUCUD,  coxanu D] UCU D, coxaza xongpopm

AKCAAHMUPAOU.

AHaJIUTUK JABOM ATTUPHUII OPUHIUNMU €0 aTanyB4Yu Kylujaru
TEOPEMAHU KEITUPAMU3:

I'. IllIBapu Teopemacu: D coxanune wecapacu C ananumux

éiinu caxnacun 6a W= f(z) gynxyus 6y D coxanu D* coxaza

.o *
konpopm axcranmupu6d, C ananumux éunu D™ coxa uwecapacunumne

o *
ananumux  éuuoan ubopam C° kucmuea axcrawmupcuwn. By
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wapmnapoa f(z) @ymuxkyusnu C  éu opxanu ananumux 0a6om
IMMUPUUL MYMKUH.

Kyinnaru teopema xaM ypUHIAAUDP:

I'. IBapu Ba J. Kpucropdear teopemacu: Azap w= f(z2)
Pyuxyus Imz > 0 roxopu apum mexuciuxnu yunapuoazu 6ypuakiapu
o (0<ap <2, k=12,..,n) 6ynean yeecapananean kynoypuax
uuuea Koumghopm axciramwmupca, xamoa 0y KynoOypuakHuHe yuiapued
Moc kenyeuu xaxukuii yxoaeu a; (—o0o<ay<a,<..<a, <o)
nysmanap mavaym oyiaca, y xonoa f(z) ¢ynkyus

z
f(z)= cj (z—a)* N z=—a) % (z—a,)*  dz+C
20
unmezpan opkanu maceupianaou, oynoa zy, C ea C| — ganoaiioup
y3eapmacaapoup.
DHIW CUMMETPHS IPUHIIUITMHY KYJ1abd MUCOJUIap €9aMus3.
11 — muco..

Vi

Yusmamarn [ coXaHM IOKOPH SPHM TEKUCIMKKA KOH(OPM
akciaanTUpyBud W= f(z) (yHKIMSIHU TY3UHT.

Eunn.

——
— — — — — — — — — — — — — —
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D" coxaun z; = z2 GyHKIUS

Ty

VST

D coxara xoH(OpM aKkcIaHTUpamu. Z, = z; +1 dynkus Dy coxanu

Y

LSS S SS

D, coxara xoH(pOpPM aKCIaHTHUpaIH. Z3 = N2> GyHKums D,

.

COXaHU

-

D5 coxara koHGOPM aKCIaHTUpPATU. Zg = — GyHKIMSA

D5 coxanu
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D, coxara xoH(OpPM aKCIaHTHpagH. W= +1/24 bynknus Dy

Dy coxara xoH(OpM axkcinaHTHpagu. DHAU CUMMETPUs NPHHIUIHHH

G \/2++\/22+1
KyJUIacak, =
J2 = AzZ2 +1
+ +

IOKOPH SIPUM TEKHCIMKKA KOH()OPM aKCIaHTUPAp JKaH.
12 — Mmuco.1.

Yusmamaru [ coxaHM IOKOPH SpPHM TEKUCIMKKA KOH(OPM
akciaaHTUpyBud W= f(z) (yHKIHUSIHU TY3UHT.

Euuin.

COXaHH

byHKkIms oepunaran [) coxaHu
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z1—1

Zl+1

T
1—

D coxanu z; =e 2.7 (byHKIHS

Dy coxara KOH)OPM aKCIAHTHPAAU. Zp = Gynkia D

COXaHH

1
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W

D; coxara xoH(OpM axkcinaHTHpagu. DHAU CUMMETPUS NPHHIUIHHH
. 2
iz—1

J2 + .Z +1

RN 1
. 2
iz—1
\ f — \/ ( .Z j +1
s y\iz+ 1

COXaHH IOKOPH SPUM TEKHUCIMKKA KOHGOPM aKCIaHTUPAp JKaH.
13 — MucoJ1.

//7/

Yusmamarn [ coxaHM IOKOPH SPHM TEKUCIMKKa KOH(OPM
akcaauTUpyBud W = f(Z) QyHKUUSHU Ty3HHT.

=

-2 -1 0

¢byukuus 6epuiran D

KyJulacak, w =
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o 523+
D' coxanu z; =§ z+— | byHkuusa

z

TT T AT

16

D, coxara xoH(GOpM aKCIAHTUPAOH. Z3 = Z» +Z byuknus D,

COXaHH

L VA £

D5 coxara xOHGOpPM aKCIAHTHPAAU. Z4 = +1/Z3 Gynkua D;

COXaHHU
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4 4
V6l
e + 2y
D, coxara koHGOpPM aKCIaHTUpaIH. Z5 = ———— OGyHKIHA Dy
V6l
4

COXaHU

Dy coxara KOH(GOPM aKCIaHTHpPAgU. W= +«/25 ynkmus  Ds

Ui

D¢ coxara xoH}opM akcIaHTHpaau. DHAU CUMMETPHS NPUHIUIHHH

COXaHH

KYJUIacak,
W=
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2 2
\/a+ 9+1 z+1 Jol+ [36+4 z+1
4 V4 4 z) N z
- 2 2
\/a— 9+1 z+1 Jol1— [36+4 z+1
4 . \4 4 z N z
+ +

¢Gyuknus Oepwiaran [)  coxaHH IOKOPH SIPUM TEKHCIHKKAa KOH(DOpM

aKCIIaHTHpap dKaH.
/
/ )

14 — mucoJ.
0 /b 1
//A

Yusmagarn [) COXaHM IOKOPH SPUM TEKHUCIIMKKA KOH(OpPM
akcaaHTUpyBul W= f(z) (yHKIHSIHHU Ty3aMHu3.

(0<a<b<l)

v/
i
Eunm. zy=7-e 24 byukuus D coxaHu

i
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D, coxara koH(OpM aKcIaHTHpanH. Z, = e~ dyukims D| coxanu

Z2'+1

;yy/i::;::ééfi::///
o 2

0

COXaHHU

)

D5 coxara koH(OPM aKCIAHTUPAIH. Z4 = 232 ¢ynkuus Dy coxanu

i

Il s A

2, +1g7 | ==
D, coxara KoH(GOpPM aKCIAHTHPAIU. Z5 =

Z4'Fﬁg2 —

bynkmusa D, coxann

65



LSS S

Dy coxara KOHGOPM aKCIaHTHpPAgU. W= +«/25 ynkmus Ds

W/

IOKOPH SIPUM TEKUCIIMKKaA KOHGopM akcinantupaau. [lynagai kunmo,

: 2
tg2(mj+ " -1 2(am)_ o7z
2 e7Z'lZ_|_1 g 2 g 2

w= 2 = 2
iz _ br Tz
tgz(bﬂj+ i \th( 2j_tg2( 2)
.\ 2 e 41 +

byHkIips [) coXxaHH IOKOPHU APUM TEKHUCINKKA KOH(GOPM aKCIaHTHpap
JKaH.

OHAM CUMMETPUK MPUHIMUIN KYJIaHAaJUTraH SK30THK XoJjaTra
JTOUP MHUCOJUIAp €YaMHU3.

15 — Muco..

Y

COXaHH
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Yusmagarn [)  CcOXaHUM IOKOPH SPHUM TEKUCIHKKA KOH(POPM
akciaaHTUpyBUM W = f(Z) QYHKUUSHU Ty3HHT.

Euum. Ynzmagaru

S

T T I

-1+ 1

T
D' coxann z; =—z ¢yHKuUA

D, coxara KoH)OPM aKCITaHTHPAAU. Z) = e’ pyHKIms Dy coxann
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S

1 1
D, coxara koHGOPM aKCIAHTHUPAIH. Z3 = 5 Zy +— byHKIUA

22

D, coxanu
T A s ax T
1
D; coxara xoH(pOpM aKkcnaHTUpagu. z, =——-z3 OyHKuus Dy
chr

COXaHH

_ 2 _
D, coxara KoH()OPM aKCIaHTHpAJIH. Zs =Z4+ N\ Z4 1

ynkusa Dy coxann

ol

R it i _ — — — — — — -
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Dy coxara KOH(I)opM aKCIaHTHpau. Zg = In zs Gpynkuus Dy coxanu

D5 coxara xoHdopM akcrmaHTUpagu. DHIM CUMMETPHUS NPUHIUITHHH

AK30THMK XOJaTura Kyjlacak, IOKOpHU SPUM TEKHUCIUKHU XOCHII
Kwiamuz. [lyHaai Kumuo,

, 1 008272'2
w=iln| —-cos7rz+ |———1

chr + ch2 T

byHkips [) coXaHH IOKOPHU APUM TEKHUCIINKKA KOH(GOPM aKCIaHTHpap
JKaH.
16 — Mmuco.1.

a1l /NN |V
////f<D)//

VoLl
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Yusmagaru [)  COXaHU IOKOpM SPUM  TEKUCIUKKA KOH(MOPM
aKkcIaHTUPyBUd W = f(Z) (QYHKUIHUSIHHE TY3HHT.

Euum. Yuzmanarn

B e
—

D coxanu zy =iz ¢yHKUUA

0

D, coxara koH(GOpPM aKCIAHTUPAAU. Zy = el GpyHKIms Dy coxanu

i

D, coxara xoHQOpPM aKCTaHTHpamU. Z3 = Zp + +\/Z§ —1 ¢yuxuus
D, coxanu
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vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

Dy coxara xoHdopM akcmaHTUpagu. DHIU CUMMETPHUS NPUHIUITHHH

AK30THUK XoOJjaTra Kyjulacak, IOKOpPH SPUM TEKHUCIUKHUA XOCHII
Kwiamuz. [lyHaaid Kumuo,

w:iln(e”iz+ +\/62”iz—l)

GyHKIMs [) cOXaHH IOKOPH APUM TEKUCIIMKKA KOH(POPM aKCIaHTHpap

YKAaH.
17 — Mmuco.1.
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-1+

..._1_;/ _
//// (0<h, 0<a<))

Yusmagarn [)  CcOXaHU IOKOPH SPHUM TEKUCIHKKA KOH(POPM
akciaaHTUpyBud W= f(z) (yHKIUSIHU TY3UHT.

.// (b
|

bi [ 1+bi

Euunm. Ynzmagaru
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D, coxara koH(pOPM aKcIaHTHpaTH. Z, = e~ dyukims D| coxanu

el

-1 -4 1
(6yuma A = e_bﬁ)
1
D, coxara xoH(opM akcaaHTHpagu. zz =— ¢yHknua D, coxaHu
22
_eb/z' _ 1 eb/z'

// 7

Z4'—1

D, coxara xoHGOPM aKCIAaHTUPAIH. Z5 = ynknus Dy

Z4'+1
COXaHUu
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D coxara xoHdopMm akcrnaHTUpany, OyHaa

th2b;+tg azﬂ cth2b2ﬂ+tg2 ar
b= 2b7r yarw C= > brr b ar
th +ctg” — cth? —+ctg” —

2 2 2

= +w/z7 ynkuus D, coxanu

(i

e

an
Dg coxara kKoHGOPM aKCIAHTUPATH. Zg = Zg — th ynknus Dy

COXaHH
VB - @ 0 J_ @
1
Dy coxara xoHpopM akcmaHTHUpagu. zjp=——  OGyHknus Dy

Z9
COXaHHu
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-1 -1

x/E—tgazﬁ \/E—tga;Z

(bynpa B, =

2 G +B

Z
q_&»m C,—B

Dy coxara xoH)OpPM aKCIaHTHpaAU. Zj| =

¢ynknus Dy, coxanu

_ 2 _
Dyy coxara koH(OpPM aKCIaHTHUpPAIHU. ZIp =2t VA 1

yskusa Dy coxanu

Dy, coxara xoHpopM akciantupamu. zy3 =Inzy, dysxkuus Dy,
COXaHH
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D3 coxara koH(pOpPM aKcraHTHpamu. W =1 zy3 Gynkuust D3 coxanu

/|

|
|

I

I /(D
/D
I

|

7 il

Dy 4 coxara koH(bOpPM aKCIaHTUPaIH. DHAU CUMMETPHS IPUHIUITHHH

AK30THK XoOJjaTra Kyjulacak, OKOPH SPHUM TEKHUCIUKHHA XOCHII
kwitamus. [lynnai Kumuo,

, 2 -1 C, + B,
w=iln C B T R +
151 tgzaﬂ_ctgzﬂz 1~ D1
ctgz—ctgzﬂ 2
L + 2
"
N 2 . -1 _C1+B1 —1
C,—-B C,—-B
4 1 1 tgzm—ctgzﬂz 1 1
2 2 _,ar
2 ar 2 TZ g 2
ctg™ ———ctg™ —
N N 2 2

Gyukius [) coxaHH IOKOPHU SAPUM TEKHCINKKA KOH(GOPM aKCIaHTHpap
9KaH, OyHaa
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Bl - b )
cth? 2% 4 1g2 97
7 ar
7 ar 85
cth2—+ctg2—
2
-1
Ci = -
h2 2% o2 4
th2b7z+ctg2m 2
2
18 — muco.r.

Yusmagarn [)  CcOXaHUM IOKOPH SPHUM TEKUCIHKKA KOH(POPM
akciaaHTUpyBUM W = f(Z) QYHKUUSHU Ty3HHT.

Euum. Yuzmagaru
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n

'

D coxanu z;=z+4 QyHkusa

Zl_l

D, coxara koH(OpPM aKCIaHTHUPAIU. Zp = Gysaka D

Zl+1

Vi

COXaHHU

1

D, coxara koH)OpM aKCTaHTUPAIU. Z3 = Z% ¢ynkuus D, coxanu
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Wi /

/S SSS S

1
Z3+"*
D; coxara xoHQOPM aKCIaHTUpAOH.  Z4 = g ynkmmsa D;
Z3 +
COXaHH
D 4
0 1 1
N TR :

D, coxara koHGOPM aKCIAHTUPAOH. Zg = +./ z4 Gyakmua Dy

LY

COXaHH

EmmmEn SULVIVITLPLVE

S
1
V3

1
3

1
Ds coxara xoH(OpPM aKCIaHTUpAOH. Zg = Zj _ﬁ ynkmus Dy

COXaHU
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it

‘r_v_v_v_v_v_v_

Bt Bt
3 V3
1
Dg coxara kKoHQOPM aKCIaHTUPAIH. Z7 = —— cpyHKuHﬂ Dg coxanu
0 -
J? -1 \/5 ~1

D5 coxara koHQOPM aKCIaHTUpaOU. Zg = T Z7 — (2 — \/§ )

¢ynkuus D coxanu

L
. ———————— 5 i i iR EEEEEEEEEEEEN

Dy coxara koH(pOPM aKCIaHTUpPAOH. Zg = Zg + +\/Z§ —1 Pyuxuus
Dy coxanu
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Dy coxara koHbOpPM aKcIaHTUpPaIU. DHAU CUMMETPHS IPUHIUITHHH
DK30THK X0JIaTra KyJulacak

T

ZIO +1

Dy coxarasra 6ymamus. w=1i ynkusa Dy coxanu

210 —
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e

IOKOPH SIPUM TEKUCIMKKA KOHPOPM aKCIaHTUPAIH.

[lynnait kuuo,

n
z2 -1 +3[22 +1

+

7\
=

N

4-243

o

> —2+3

n
z2 +1

1-—

ok

2
n
z2 +l}

BN

+1

w=1
- 2
2
4-243 -2+3 4-243 —2+3| -1 | -1
n 2 n 2 n 2 n 2
3[22—1] +[22+1J 3[22 —1} +{22 +1J
1_ n 2 n 2 1_ n 2 n 2
{ﬂ—l} +3[22+1J {ﬂ—l} +3[22+1J
L + + i
byHKIUA D COXaHU IOKOpHU SIPUM TEKUCITUKKA KOH(POPM

aKCIIaHTUpap IKaH.
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MycTrakuj equnn y49yH MHUCOJLIAP

Kylingarn ¢QyHKUMsUTapHUHT OepuiiraH coxaia Oup Bapakiu
AKaHJIMTMHU KYPCATUHT:

l.w=z"; Dz{z: Rez >0, Imz>0}
2.w=l(z+lj; Dz{z: ‘Z‘<1}

3. w=2z"; D:{z: O<argz<2—”}
n
Ky¥uaarn ¢GyHKIUsUIap COXaHUHT Xap Oup HyKTacuaa Oup
Bapakjid, JIEKMH COXAaHUHT y3uaa Oup Bapakjid >MacIUTUHU
KYpCaTHHT:

4. w=z*: D={z: Imz>0}
5.w=e”; D={z: Imz>0}

Kylingarn yu3mazga TAaCBUPJAHTaH COXAIAPHHU IOKOPH SPUM
TEKUCJIMKKA KOH(POPM aKCIAHTUPYBUH (PYHKUHSUIAPHU TY3HUHT:

7/

PRI
Y ST
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7-§. TAPMOHUK ®YHKIHUAHUHI XOCCAJIAPHA

Arap u(x)eC 2 (D) Ba x€D yuyn Au=0 6¥uca, y xonaa
u(x)=u(xy, xy,..., X,) Gynkuus D coxama rapMOHUK QYHKIHS
NEeUnIIaau.

beBocura tekmupuin €paamMuia UKKATAa x Ba & HyKrajiapra
OOFJINK

Lo je—xP, n>2
E(x, £)=4n-2 , (7.1)

—ln‘ é‘—x‘ , n=2
byukuus x =& yuym x Oyiimuya Ba & Oyiimua xam, Jlamiac

n
TEHIJIaMaCUHUHT €4uMH Oyiaau, OyHaa ‘ E—Xx ‘ = Z (é’k — Xy, )2
k=1
sca X Ba & opacuupard macodaaup.
XaKuKaTaH xaM, X # f yuyH (7.1) nan
8212 —n —n—2 2
a?=—\§—x\ talg—x 77 (5 - x)

l
SKAHJIUTUHU XO0CUJI Kriiamu3s. by udonanu kyiui épaamuaa

n
—n —n=2 2
AE:—n‘f—x‘ +n‘§—x‘ -Z(fi—xi) =0
i=1
aitausitra ora 6ymamus. E(x, £) ¢oyskuus x Ba & ra HucOartad
CHUMMETPHK, IIyHHHT yuyH Oy ¢GyHkuus & Oyimua x # & Gyaranaa
xam Jlarac TeHrmaMacuHu KaHoariantupamud. E(x, &) dyHkuus

Jlamtac TEHIJIaMaCHHMHT 2JIEMEHTap €KM (pyHJIaMeHTald €4uMU Je0
aTajaju.

S —cmmmuk (€nuk €xu k) runepcupt £, ¢dazonaH onuHraH
Ba W(E)— oca yHaa OepwiraH XakuKMH KHUMATIH  y3IIYKCH3
byHKIMA OVICHH.

u(x) = [ E(x, E)u(&)ds;
S
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upona £, dazomarm § ra Kapanum 6yamaran Oapya X HyKrajaapaa
rapMoHuK (yHKimsigaH uoopar, sehu x€ £, \ S yayn Au=0,
Oyunma ds g~ 9ca S —runepcupraarn & y3rapyBum Oyiinua ro3a
sneMeHTH. by xynocanunr tyrpuwamurn X =& yuyn E(x, &)

(GYHKIMSHAHT TApMOHUK JKAHJWTH Ba WMHTETPATHU UHTETpajl OCTHIA
mudepeHImamiamad Keaud YuKaam.

beBocura Tekmmpumn €paaMuaa KypcaTMIl MYMKWUHKH, arap
u(x) ¢ysxims D coxama TapMOHHK OYiica, y Xojaa

2—n X
v(x) = ‘x‘ U —
&
byHKIMA Y3UHUHT 0apya aHUKJIAHUII COXacHaa TApMOHHUK OViiau.
D c E, coxa y3uHHHI eTapiaWya CWIUIMK S dYerapacura ora,

xammaa Au =0 Ba Av=0 6ymub, Oyuma u, ve C? (D) ~C! (B)
oyncuH. D coxa 6}”Ifmqa

Z”:@ ou 0Ov du Z”:@ v@u_uﬁ 0
0 0X; 8x 8x 8x o 0x | Ox;  Ox

l l

allHUATIIaApHU I/IHTGFpaJIJIa6 Ba

8A dr, —IZA dy

Di= 1 S i=1
["aycc—Octporpanckuit (bopMyJIacymaH doitnananuo,
ou ov OJu
[0) 280 s =3 | o, (72)
S 7)’ i=l p X X
ou ov
[lvo- D) _ iy W) |, ds, =0 (7.3)
S 07y 07y

SKAHIWTHHMA XOCWJI Kuiamus, OyHma d7, —XaxM DJIEeMCHTH,

Y= (7/1 s VD seesVn ) —o9ca S ra y €S Hykrama YyTKa3WiIraH Tamku
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HOPMaJIIHP. Xynnu IyHra VXIIalll, UXTUEPUI

u, VECZ(D)(\CI(E) yUyH

IuAvdr —Iumdy J(Zau v 7. (74

5 S a7, »lid 0x 8x
'pvHHUHT OupuHYK (HOPMYIACUHHM XOCUII KHMIaMu3. XaKMKaTaH XaM,
ov .
A=u -a—, i=1,n, 1e6 ommb, Taycc—OcTporpamckuii
x.

l
dopmynacunan ['pun GopMynacuHu XOCUJI KWJIaMHu3. DHIW U Ba V
(GYHKIUSJIApHY YPUHIIADUHY aIMaIITUPUO

IvAudr —I Gu(y) ds, I[Z v ou T, (71.5)

X
H 7y Dll@x ax

dopmynara sra 6YJIaMI/I3. (7.4) rearnukaad (7.5) TEHTTTUKHU alupuo,

J.(uAv—vAu)dz'x =I u@v(y)_vﬁu(y) dsy (7.6)
D sL 97y 07y
['pUHHUHT UKKUHYH (POPMYTACHHUA XOCUJ KUJIaMU3.
I'apMOHMK (PYHKUMAHHUHI SITOHAJIMK Xoccacu. Arap xe€ D

yaya Au=0 Ba u(x)e C? (D)mCl (5), u(x)‘xeS =( 6yca,

yxonta x €D yuyn u(x)=0 6ynamu.
Xakukaran xam, (7.4) popmymaga u(x) =v(x) neb oncaxk,

Zj(a”] dr, —Iu(y)éu(y)ds

i=1p S 7y

2
Xocuin Oyaau. u(x)‘x g =0 waprman Z j S—J dr.=0
i=lp
ou

kenub umkaau. byHman, sca x €D  yuyn a—z(),l 1 N ABHH
X
1

VxeD vyuyn u(x)=const sKaHIUTd Ba y3IyKCH3IHMKKA Kypa,

&9



xeD yuyn u(x) =0 bSKaHIMIMHKA XOCHI KujaaMu3. XyIad IIyHTa

yximari, arap u(x) e C? (D) ~C! (B), Au=0 Ba

=0 ©Oyuca, y xonma xeD yayn  u(x) = const

0
7/y yesS
VpuHIu Oymaam.
Arap u(x)e C? (D) ~C! (D), Au =0 6¥nca, y xonaa

0
[ u(y )ds ) (7.7)
87/y
TEHIJIMK VPUHIN OYiaau. XaKI/IKaTaH xaMm, (7.5) dopmymaga x € D

OuY) g =0

yayn V(x)=1 ned oncak, j p
Yy

SKaHJIMT'HHU XOCHJI

KWJIAMU3.
I'apMoOHUK QYHKIUAHUHT MHTErPaJl TACBUPH. Arap

u(x) e C? (D) ~C! (B) Ba Au =0 6¥ica, y xonaa

1 ou( O0E(x,
u(0) = [ B, ) 2P s ——j )T s a5
Wy Yy oy y
UHTErpal TacBUp YPHUHIM OYIaiw, 6yH,ua E(x, y) — Jlamnac
n
1 -
TEHIJIAMACHHUHT QYHIAMCHTAI CUUMH, (), = 272 — sca E,,

)

dazomaru Oupnuk chepaHuHT 103, S —3ca [) COXaHHUHI Yerapacw.
(7.8) dbopmynanu Kentupub yukKapuin yuayH [) coxamaH X HYKTaHH

D na éryBun & paamyciu ‘ y—Xx ‘ < & €nuk map OusiaH Oupraiukaa
axpatn6 Ba [ coxaHuHr KoiraH kucmuHM D, 1e6 oncak, y

S —cupT Ba ‘ y—Xx ‘ = & cdepa Ounan yerapajianrat Oyiau.
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e

(7.3) éxu (7.6) dpopmynaga v(y)=E(x, y) neb oncaxk,

ou OE(x,
J| EGe. ) a(”—um;”}dsy:
sk Yy Yy
ou OE(x,
- | {Eu, 7 —u(y)a(y)}dsy -
y-xj-e & &
= E(x, y)éu(y) ds, —
oy
[y=xl=e Y
OE(x, 0 E(x,
j [u(y) u(x)] ( Y) ds —u(x) j ( y) y
e ’ e O
(7.9)
TEHIJIMK XOCHJI OYJ1aiu. ‘ Y= x‘ = & cepana
" : n>2 yuyH
E(x, y)=4 (n-2)-&" 2%’ ,
—In¢ ,n=2  YuyH
OE(x, y):_ 1 , n>2  yuyu
87); gn—l
ds
lim J lu(y)- u(x)]aE(x y) s =0, J Y —w
e—0 oy y gn_l "
[y—i=e Y |y—i=e
SKaHIUTUHU xucoOra onud, (7.7) Ttenrnukka kypa, (7.9) nman

c—0
KUJIaMU3.

Ja JJUMUTHUK XoOJiaTAdad

(7.8) wHTerpan TaCBUPUHHU XOCHII
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Arap u(x) dyukuus D coxama rapMoHHK OVica, y xoiaa Oy
COXAaHMHI WYKHM HyKTajgapujaa Oapya TapTHOIM Xocwiajgapra osra
Oymamu. XaKWKaTaH XaM, COXAHUHT HWXTHEPUM xO €D wnukn
HYKTacUHU onaiauk. [ coxa mumma OyTyHuYa )oiiamran S' cupr
OwnaH 11y HykKranu Yypa6b omamms. D coxama u(x) ¢yHKIms

rapMoHMK OYiica, y xoiaa 0y ¢pynkuus S' cupT OuilaH yerapajaHra

D' coxama xam rapMoHuk (QyHKIUsS Oyau6, u(x) e C? (5’)

I/IHTel"paﬂ TaCBUpHUT'a K"ypa,
OFE(x,
—( Y) d

5u(y)
u(x)—— J | ECr, »— = —u(n)— s,
Ypumnm Gymaau. X Hykra S' cHpTIra Kapainid OyJIMarasjiurd y4yH
E(x, y)— ¢yuxuus y3mykcn3 Ba X; y3rapyBuu Oyiinua ucTaira

(7.10)

TapTUOIM y3ayKcu3 Xocuiara ara. Illynra xypa, (7.10) popmymnanunr
YHI TOMOHMHM MHTETpajl OCTHJA X; Oyiuuya HCTaJraH Mapra

muddepennmamiam MyMKAH. ByH1ad 3ca, OM3HUHT XYyJIOCAMU3 KEJIUO
YUKA/]IH.

I'apmonuk ¢ynkumsiap yuyH cepa Ba map Oyiimua ypra
KAAMAT Xakuaara gopmyJaanap. Arap ‘ y—x‘SR map u(x)
¢GyHKIMsa rapMoHUK OYaran [ coxaza skoiamran 0yica, y xoiaaa 0y
(GYHKIMSHUHT IIap MapKa3ujard KHiMaTh ‘ y—x‘ =R chepagaru

KUIMaTIapUHUHT YpTa apuMETUTUra TeHT, TbHU

1
u(x):ﬁ I u(y)ds,,.
Wy, ‘ y—x‘:R
Xyau nryHra yxmai map oyinua
u(x) = I u(y)dr,
O ‘ y—x‘SR
XaKuKaTad Xam, =R codepana
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1
—> n>?2
E(x,y)=<(n-2)R"
—InR, n=2

OF 1

(x, ¥) =— , n>2 TEHINIMKJIAp  YpUHIM  OYH0,

0
J‘ uy) dSy =0 Tenrnmkka kypa, (7.8) dopmynagan ‘ y —x‘ <R
oy
S y
1
map y4yH €3miran u(x) = — j u(y)ds,
a)nR ‘ y—x‘:R

TEHIVIMKHU XOCWJI Kwiamu3. by ¢dopmymnanu ‘ Y- x‘ =p<R

_ 1
cepanap yuyH &3m0, o 1u(x) =—- j u(y) dsy
@
" |y-xl=p
udpomanu p Oyiimya 0< p < R opamukna nuaTerpamiao,
n
u(x) = - J u(y)z,
a)nR ‘y—x‘SR

GopMyslanu Xocua Kunamus, oOyana d T, —9cay y3rapyBuu Oyiinua

n
@, R

XaXKM DJIEMEHTH, — nca ‘ y—x‘ <R map xaxmumup. n =2

yuyH chepuk ypTaya apudMeTuK
1 2
u(xy, xp) = py j u(x; + Rcosg, x, + Rsing)de,
T
0

n =23 yuyH dca,
T 2r

1 :
u(xy, Xy, x3) :—ja’é’j u(x; + Rsinfcosy,
4r
0 0
Xy + Rsin@smy , x3 + RcosO)sin Ody
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KYpUHHUIILTIapUa OViaaau.
1 — naTmka. fOxopuoazu wapmaap manad KUIUH2aHoOAa

2
u=(y)dr,
‘y—ﬂSR

‘u(x)‘é

meHaCU3IUK 6axcapuiaou.
XakukaraH xam, Ko — ByHIKOBCKMI TEHICU3JIMTH/IAH,

()| < ——- u(y)|dz, <
a%°}w1‘y—LSR g

<—- I uz(y)dfy- I ldz, =
‘y—ﬂSR ‘y—ﬂSR

2
u=(y)dr, =
‘y—ﬂSR

[ vz,
‘y—ﬂSR

ADKAHJIUTHU KEJINO YUKAIHN.
Dg opxamu D coxaHuHT 4yerapajaH O > 0 man xarra

Y30KJIMKJaru 0apya HyKTajdapy TYIUIAMUHU OeIruaaiMus.

2 — warmka. D coxada 6Gepunean {um (x)} 2APMOHUK
Qyukyusnap kemma — remaueu D coxada ypmaua mavHoOa
AguHAauysyu Oynca, y xonoa xap oup uuku Dgs  Kucm — coxaoa

MeKUC AKUHIAUL 84U O6y1aou.
by xynoca

max‘ uy (x)—u,,(x) ‘ <
xeDyg

%;,/,’\/I(”k(y)—um(y))zdfy

w, - D
TeHrcm3auk mapkasu Dg na Oyaran O pammycid MXTHEHIT Iap

Tynacunda D ra xapanum, xamaa iy (x) —u,, (x) aiiupma rapMOHHK
(GYHKIMS SKaHJIWTHIaH KeTM0 YUKKAaHU YIYH YPUHIU OViIaau.
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Ikcrpemym(MakcumMyM Ba MHHMMYM) TPUHHIMAINM Ba
JAupuxiie Macajiacu e4MMHUHUHT ATOHAJIMIH.
Teopema. Acap u(x)#const ¢ynkyus D uecapananzan

coxaoa eapmonux éa D =D\US oa yziykcuz 6yaca, y xonda 6y
Gpyukyuss D coxa wuuuda ysumume MUHUMAL 64  MAKCUMAIL
KuumMamiapuuu — Kabyn — Kuia — oimauou, svHu X €D yuym

minu(x) <u(x) < maxu(X) TEHICU3IUK YPUHIAIND.
xeS xeS

Hc6or. Teckapucunu apas xunamus, seHE  U(X) (QyHKIUS

O hd \vd
oupop X €D wuku HykTama y3uHuHr M MakcuMan KuiiMaTHHH
KaOyJI KUJICHH, STHbHU

M:u(xo):mal(u(x) : (7.11)

xeD

0 o
D coxaHWHr X —H4YKH HYKTacH OYJITaHU Y4yH eTapiauda KaTTa 7

panuyciu U (xo , ”O) mrap MaBxKy1 0yim6, D ra xapamuiu Oyimazim.

ABBan X € ﬁ(xo , ’”O) yaya  u(x)=M oxawauruad  ucGOT
0 _ 0
kunamus. (7.11) maproan er(x , ’”0) yay u(x)<M =u(x")

KenuO uukaau. Arap Oupop Xx'e€ 5()60 , ”0) aykraga u(x')<M

OYyiaca, y Xxoima y3iayKcu3auk Oyimua, u(x) <M tenrcusmuk Xx'
HykranuHr U KaHgaiinup atpoduna ypunmm 6ymap sau. Jlekun, y

(v

x'—x" ) cepara  ypra

XoJ/a S(XO,,O), Oynna p =

apudMeTuxiIap QGopMyJacMHMU KyIaad, Xamja xeU, y4yn
u(x) < M rtenrcuznukmaH
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1 M
— u(x)a’s<—1 j ds =M

@, - P S(xo,p) W, p"” S(xo,p)

xocull Oymamu. by sca (7.11) dopmynara kapama — KapuIdaup.

u(xg) =

Mlynnait kw6, x € U (xo , VO) yuyn u(x)=M . Duan uxtuépuii
x'eD uykranu U (xo, 7”0) IIAPHUHT Yerapacura Kapalnid Kaiuo

onamu3. McOOT KUIMHUIINTA Kypa, u(xl) = M . IOxopunaru GpuKpHU
x! HyKTara Kyjaiab, MyMKHH Kamap karra U (xl, ’”1) mapa

u(x)=M oxawnmuruHd XOCHI KuiaaMu3 Ba X.K. [eiine-Bopens
JeMMAacHra Kypa CaHOKJIUAAH Kyn OyiamaraH KaJamJaH KeWnH OyTyH
D coxa komnanagu Ba X € D yuyn u(x)= M xocun 6ynanm.
Xocusl  KHJIMHTaH Oy  KapaMa—KapIIWJIMK  JacTJIaOKu
dapasuMHU3HUHT HOTYFPH SKaHIWTUHH Omngupanu. IllyHuHT ydyH,
u(x) dynkuus D COXaHMHI MYKHM HYKTAcHAa Y3MHUHI MaKCUMAal

KUMaTHHY KaOyn Kuna onMaiiou. bynnan, u(x) dyuakmmsan —u(x)
opkamu anmamtupu0, u(x) dyukims [ cOXaHMHT WYKM HyKTacuia

MUHUMAJI KUWMaTHU KaOysn KWia OJMACIUTMHU XOCHJI KHJIaMU3.
Teopema ucOOTIaHN.

by Teopemanman, xap KaHgail TapMOHUK (DYHKIIMS COXaHUHT
WYAIa JOKAT MAKCUMyM €KMW JIOKaJl MUHMUMYMIa 3PUIIA OJIMACIUTH
KeJINO YHUKaIH.

DHIM MaKCUMYM TPUHIMUIN UCOOTMHUHT WMKKUHYU BapUaHTHUHU
KEJITUPAMU3.

Teopema. u(x)e C? (D) M C(B) 6a Au=0 6yrcun. V

yonoa u(x) ¢ynkyus 6y D coxanune uuxu wmygmacuoa 0D
yeaapacuoazu KUUMamiapu makcumymuoan xamma suimam éa O D

yezapcuoacu KUUMAmiapu MUHUMYMUOAH KUYUK Kuimam KabOyn Kuia
OJIMAUOU.
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Hcoor. m=max u(x) ne6 Oenrmnaiimus. dapas KUk,
xed D

M = u(xo) >m, OyHa X’eD OYIICHH.
M— 2
v:u(x)+—2m- x—xo‘
2d

, oyuna d =diamD épnamun

2
(QYHKIHUSHA Ty3aM#3. [X — xo‘ <d? TEHICU3IMKIaH, X € 0D yuyH
M —m M +m
v(x)£m+—2-d2 =—<M
2d 2

TEHrCH3IMK KenuO umkaau. [y Ounam Oupra v(xo) =u(x0) =M.
By tenrcusmukaan, V(x) ¢ynkuus makcumymu D coxa wumma M
JaH KAYMK 5Mac OSKaumurd kenwO uukamu. Ilynra kypa, 0D
yerapagard V(X) QyHKOUS MakCHMyMHJaH KarTa. By Makcumym
KYpuHuO Typubauku, X € D KanmaiigMp MUYKd HyKTaga DpPHIIALIH.
Manbj1yMKH, MAKCUMYM HYKTacHa

2 2
v _v_ -9y o =<0, 9V, a—‘z’so
Ox; 0x, 0x, O xj 0 x5 ox;
Ba mrynra kypa Av(x) =0. Bupok,
2 M—
Av:Au+M M Alx— x‘ —O+M 2m 2n:( Zm)n>0.
2d? 2d d

Xocu KWUIMHraH Kapama—kapmwimk M >m  dapa3suMu3HHHT
HOTYFpH dKaHIuruHA Kypcatamu. lllynmai ko, 6us x € D nuku

aykraga #(x) < max u(x) oKaHmuruHE WcOOT KWIIHK. U(X)
xeoD

Gyukuusan —u(x) Gyukuus ounan anvamrupud, min u(x) < u(x)
xeoD

TEHTCHU3JIMKHU XOCUJT KAJIaMU3.
Arap u(x) ¢yuxkuus D coxama rapmonuk Ba D=D U S na
y3lIyKcu3 Oyica, y xonga Oy OQyHKUMsS  Y3MHUHT MaKCHMal

(MUHUMAaT) KUMMaTUHYU KaHAalaup LeD=DUS HyKTajaa KaOyn
Kwiaau. [apMoHUK (YHKIUS y4yH HUCOOT KWIMHTAH SKCTPEMYM
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MPUHIUIMN XOcCcacura Kypa, X’ HykTa [) coXa ydyH WYKH HYKTa

oyna onamaiiau. Illynra xypa, Les Oyazm.

DcR” —  uxTuépMii  yerapajaHraf coxa  OVicuH.

u(x)e C? (D) M C(D) yukmust xap oup x € D yuyn Au(x) =0

Jlammac  TeHrnaMacMHM  Ba limu(x)=p(x),xeD, yes
X—=>y

yerapaBuil IIApTHH KaHoaTiaHcuH, OyHma @(x)— sca S=0D
yerapaga OepwiraH XakKukuil KMUMaTiu y3myKcu3 (PyHKIMS OYJICHH.
Bynmaii # =u(X) (QyHKIMIHH TOIHWII Macainacu Jlamiac TeHraaMacu

yIyH KYWHJITaH OMpUHYHM YerapaBuil Macana ¢xku Jlupuxiie macanacu
neiimnaay Ba U = u(x) QyHkuusra Jupuxie MacaJaCHHUHT KJIaCCHK

eunmMu 1e0 auTuinagu. ['apMOHUK (YHKIUS Y9yH HCOOT KUJIMHTaH
AKCTPEMYM MPUHIMIIA XOccacura Kypa, Jupuxie Macaiacu Outragax
KYII edyrMra ora 6yia oamaian. Xakukaran xam, arap u(x) Ba v(x)
Oy MacaiaHuHr eunmu Oyiica, y xomma w(x) =u(x)—v(x) aiiupma
D coxanmar S derapacwga HoJra TEHT OYIaad Ba IMYHHUHT YYyH
skcTpemMyM npuHnunura kypa w(x)=0 , spEn Gapua x€ DU S

yuyn u(x)=v(x) Oynmamwu.
Teopema (MaxcycJaukHM HMYKOTHII XaKHJAaru Teopema).

u(x) gynxyus D \{ xo} coxaoa 2apmonux 6yncun, 6yHoa XeD.
Azap x—> X0 yuyn,  u(x)= O(E(x, xo)) bynca, y xon0a

limO u(x)=A maescyo ea XY nykmaoa A kutimam ounan Kywumua
X—>X
anuxnanean pyuxyus D coxaoa eapmonuk 6ynaou.

Ucoor. D coxaja KaTbU JKOMIaIrad

S(xo , R) = {x ; ‘x — xo‘ <R } mapHd  ojainuk, V(X) opkamm
S (xo , R) mapya Jlamac TeHriaaMacH y4yH

v ‘8S(XO,R) —u ‘8S(xO,R)
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yerapaBui LIAPTHU KAHOATJIAHTUPYBYM [lupuxiie Macanacu €4MMUHU

oemrmnaiimuz.  u(x)—v(x)=W(x) dyuxkuus S (xo , R) \ { xo}

coxaja TapMOHHUK Ba W‘a S( =0 Oymamu. Teopemanu ucGOT

xo, R)
KAIAII YIyH, S (xO , R) \{ xo} TYIUTAaMHHUHT Xap Oup Hykracuma W

Gyukus yaya W =0 skannmuruau kypcatuin erapauanp. by xonma

u(x) ¢yukuus Gapua x € S (xO , R) \{ xo} yayH V(X) QyHKIms

OMJIaH yCTMa—ycT TyIIaad Ba IIyHra Kypa, XY HyKTaJa Kylumya
A= v(xo) coH Ounan anukiaanrad #(x) QyHkuus 6ytyH S (xo , R)

mapaa V(X) rapMOHMK (QYHKIMS OWIAH ycTMa — yCT TYILAJIH.
Nxtuépunii £ >0 con yuyn n > 2 6yiranga

Z.(x)=——— 5 W ().
0

X—X

Ba 1 = 2 Oynranga

Z.(x)= g-ln%i W(x)

%=+
vKKuTa QYHKIUSHN Kapaiimus. Z,(Xx) ¢yHkims S (xO , R) \ { xo}

CoXaJa rapMOHHK Ba
&

Zi(x)‘aS(xo,R) = o2 >0.
0 1 y
X—>x yuyn u(x)=o — | waptra kypa,
0
X—X

&

£ 1
Zi(x)“x—xo‘:p - pn—2 iW”x—xo‘zp - pn—2 +0[pn—2) )
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Illynra xypa, erapamua kuwank o >0 yuyn Z, (x)“x_xo >0

-
DKAHJIMTUHU XOCWJI Kuiamu3. MakcuMyMm NOpUHLOMIWArAa Kypa,

o

X — xo‘ < R mapcumoH Kartaamaaru 6apda x yuyn Zi(x)>0
o 0 0 1 .y o
oymamu. S{x, R)\{ X" ; mam onmuHran X MXTUEPHIA HyKTa OYIICHH.

Etapnuya kuuuk O ydyH Oy HyKTa P < ‘ x—xo‘ < R mapcumoH

Kariaamra kapanom. Ilydra k¥ypa, Zy (xl) >0, STBHU
&
W(xl) < —, Oynman &> 0 wuxTuépuitnurura Kypa,
‘ 1_ o™
X —Xx

W(xl) =0 xocun 6ynanu. Teopema uc6oT GYuau.

Tavpud. Acapoa u(x)  ¢yukyus  Kanoaioup  wap
MawWKapucuoa y3nykcus 6a ‘ X ‘ —> 0 yyyn u(x) —> a 6yaca, y xonoa

yeKCcuzIuKoa y3aykcus éa ynoa  u(0) =a kxuimamuu Kabyn Kunaou
oeuunaou.

Arap u(x)eC (El) bymxmus D) = R" \ D coxana rapMOHUK
Ba u(0) =0 Gyica, y xonma X € 51 V4yH ‘u(x) ‘ < I}Cleagi‘ u(x) ‘
oynamgu. XycycaH, arap U ‘ ¢ = 0 Ba u(0)=0 06yuca, y xomma
XE€ 51 yayn u(x)=0 6ynagn. Xakukaran xam, Up (O) 1ap D

coxanu caknaiiqu. Yaga S U SR sca Op =Dy NUp (O) COXaHHHT
yerapacu Oynaau.
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MakcuMyM NPHHIMINHYA KY11ad, x € Op ydyH

‘u(x)‘ﬁ max ‘u(x)‘ﬁmax‘u(x)Hmax‘u(x) ,
R xeS xeS
xamaa #(o0) =0 skammurugan R —> 0 na maX‘ u(x) ‘ — 0 xocun
xeSp

oymagu. Illymuar yuyn R -—>o00 ga  gumurra  yTuo,

X€ Hl =(R"\D) vyuyn ‘ u(x) ‘ < max‘ u(x) ‘ TEHT CU3IIUKHH
S

XOCHJT KAJIAMU3.
Arap D coxazga {”k (x)} byHKUMATIAp KETMa—KETJIUTU

rapmoHuk Ba [ jga  y3nykcu3 OyimO, S uerapama Tekuc

SKAHJIAIIYBYM OYIica, y Xoi1a Oy keTMa—KeTiauK [) coxaja XxaM TEKHUC
SKMHIAIyBYn Gynanu. Xakukatad xam, u,(X)—u,(x) rapmonnx
GyHKIMs OYaraHu yuyH, arapaa p, g —> o0 6ynca, x € D yuyH
‘ up(x) —uq(x) ‘ < max‘ up(x)—uq(x) ‘ —0
xeS

Oymamu. Xyaau OryHra yxmram xyiaoca [y = R"\D coxa y4yH
uy (00) = 0 mapraap Gaxkapuiirat XoJ1a XaM YpuHIN Oynaay.

Jlamiac Tenriamacu yayH Jupuxie macajnacMHuHr I'pun
dyHkumsicu. Arap MKkuTa X, & € D HykTanapra G60FIHK G(x, &)
byHKIUA

D G(x, H)=Ex, 9)+g(x, ), (7.12)
oyuma FE(x,&)— Jlanmac TeHriaMacMHUHI (yHIAMEHTAl €YHUMH,
g(x,&)—nscaxeD Ba &€ D 6yiinua rapMOHUK;
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2) Arap x éku & Hykra [ coxaHumHr S derapacura Kaparuid
oyica, y Xojaa
G(x, £)=0 (7.13)
xoccamapra sra Oymramga D coxama Jlamiac TeHriamacd ydyH
Hupuxiie MacaiacMHUHT ['puH QyHKIUsACH JeHnIaIu.
Bepocura kypuim MyMmkudku, Oyryn D coxama G(x, £)>0

oymagu. XakukataH xaMm, Dg opkamu [) coXaHHHT oIy coxaja
KOMITaIra ‘y—f ‘ <0, €D wapnaH TaIKApUCHHU €Tapiinya

KUUUK O paauyc yduyH Oemrwiaiimms. lim G(x, &) =-+oo 6ynranu
x—>¢&

y4yH, €Tapiinya KHYuK O y4yH ‘ x—& ‘ <0 na G(x, &)>0 6ynanu.
[llynra kypa, Ds coxauunr yerapacuga G(x, &) =0 tenrcusnukka

ora OymamMu3 Ba OKCTpeMyM IpuHIMOHra kypa, x € Ds ydyH

G(x, £)>20 okamnumruad xXocwa Kuinamu3. bydpan, Oytyn D
coxamra G(x, £)>0 O6ymumm xemu6 uwukamqu. G(x, y) I'pun
GyHKIMACM X Ba ) HyKramapra HucOaTaH CHMMETPHUKIHD. By
(axTHU KypcaTuin yayn D coxazaH X Ba y HyKTalapHU Y3IAPHHUHT

d:‘z—x‘£5 Ba d':‘z—y‘£5 énuK Mmapiap OwiIaH axparud

TanutaiiMuz Ba [)  coxaHuHr KoiaraH KucMuHu Dy opkanu
OenrunanmMus.

Ds coxama Vv(z)=G(z, y) Ba u(z)=G(z, x) oyuxuusaap
rapMoHuKaup. LlyHUHT yuyH
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f {V()au(z)_ ()8\2(2)} o

0D 7z Yz
bynnan
J{G(z, )’)@—G(z, X)@}dsz =
S 7/2 7/2
:(I+"- J{G(z y)m G(Z,x)m}dsz
cC C 7/2 ayz

TEHIJIMKKA oTa Oymamus. z € S yuyH G(Z, x) = G(Z, y) =0.

[yHra kypa, Oy TEHIJIMKHA

_‘[G(z y)M G(z,x)m}dsz —

- 07, 07,
f {G(z,x)m_g(z,y)m}ds
o 0y, 0y,

makiuaa €samus. byHmaH aca,

G(z, x)=E(z, x)+g(z, x), G(z, y)=E(z, y)+g(z, y), Oy
epra g(z, x) Ba g(z, y)— rapmonuk ¢yHkumsuap 0yauo6, (7.8)
dbopMyslaHU ~ KEATUPUO YUKAPWITaHW CHUHTapu 0—>0 na

G(x, v)=G(y, x) xocun 6yaam.

Xypnmgu tynra yxmam, (7.8) tenmrmukma — u(x) Jlammac
TeHramMacH yuyH Jlupuxiie Macanacuuauar edumu Ba F(x, y) ypuura
G(x, &) oyuxuustau onub, (7.8) TEHTIIMKHU KEATUPHO YMKAPUITAHH
cunrapu (7.12) Ba (7.13) napuu xucoOra oiras, XoJjiaa

1 +0G(x,¢)
u(x)=——| - p(&)ds (7.14)
0y O0Ye
MHTETpall TACBUPHHHM XOCWJI Kwiamu3, Oynma @(&)—onauuman
OepyIIraH XaKUKUH KAMMATIN y3IIyKcH3 QYHKIUSIUP.
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Arap D coxana rapmonuk Ba D =D U S na ysnykcus, xamzaa

limu(x)=¢p(x), xeD, yeS yerapaBuil IapTHH
X—>y

KaHoaTaHTUpyBuK 1 (X) (GyHKUMs u3naHaérran Oyica, Oy Jlupuxie

MacamacUHUHT euyuMu ['puH QyHkuuscu mabiym Oynranga (7.14)
(dopmyJia OpKaIu XOCHI KWIHHAIU.

Hlap yuyn [dupuxige wmacanacuHuMHr e4yumu. Ilyaccon
¢opmyaacu. D coxa mrap 6yaran xonma I'puH GyHKIIUSCHHM OLIKOP

KypuHuiaa Kypamus. DD coxa ‘x‘ <1 mapman ubopar 6y1ud, X Ba

& 1y IMApHUHT WYKH HYKTanapu OVIICHH. f'z—z HyKTa ¢
<]
Hykrara S : ‘x‘ =1 cdepara HucbaTaH CUMMETPHK HYKTAIUP. ‘x‘ <1

map yuyH Jupuxie macanacunuar G(x, &) pun pyHxuumsicu

G(x,é‘):E(x,é‘)—E(‘x‘f,%J (7.15)
LIAKJITA Ta SKAHIUTHHY KypcaTaMu3. XaknKaTaH Xam,
e =_\x\2\§\2—2x§+1};:
A L
“[lebe el x Sl
656, [x| <1, [&<1 yayn g(x,f)z—E[‘x‘f,%J byHKIH X

Ba & OYiiMya rapMOHHK OYIiau. ‘f‘ =1 yuyn

(7.16)
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Illynra xypa, G(x,&)=E(x,&)— E(‘x‘ &, i} byuxuust T'pun

]

(GYHKIMACUHUHT Oapya TanadiapyuHu KaHOATIaHTUPA/IH.

‘5‘:1 yuyH (7.16) kypa, M:

é{xé:i—xi)
& é(E-x) % x| )| 1—‘x‘2
=2 % L= .
=) e [ le

Mf_‘x‘
byHnnas, (7-12‘) Gopmynanu ’
2
1 _
=L [ s

a)”‘cf‘:l ‘f—x‘n

maKiamaa Xocwn Kwiamu3. by  aca ‘x‘<1 yuyH Ilyaccon

dbopmynacuaup.
Arap ‘x‘<R mapaa u(x)— rapMOHUK (yHKIUS OYu0,

y‘ =R yayH

lim u(x) = @(y) derapaBuii wapTHH KaHOATIAHTHpPCA, y XOJIa
X—>y

‘X‘SR UK Imapaa y3JIyKCcu3 Ba ‘x‘<R ,

v(z)=u(Rz) ¢yukuus ‘Z‘<1 mapja TapMOHHK, Z‘Sl yUyH

y3IyKCH3 Ba limv(z) = @(Rt), Z‘ <1, ‘ t ‘ =1 gerapaswmii
z—t

apTHU KaHoaTiaaHTupaau. [lIlyHuHr yuyH

2
v(z):L j 1_‘2‘ -
n (g [§-2]

p(RE)ds;

SABHU
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2
X 1 R2 —|X -1
M(X)::V(}ij::;;}g j ————J—l;”]vz '¢(Ré)dk§
n ‘g‘zl‘Rf—x‘
ékn ¥y = R-& anMamTupuiiian KenuH,
2 2
R —
u(x) = L —‘x‘

~p(y)ds
@, R VLR ‘y_x‘n y

XOCHJI OVIau.

u(x) QyHKIHS

0
X—X ‘<R miapjia TapMOHHMK, dYeraparaya

Y3IYKCU3  Ba lim u(x) =p(y),
X—=>y

x—xo‘ <R, ‘y—xo‘ =R
yerapaBuil IapTHU KaHoariaHtupcud. w(z) =u(z + xO) (GyHKIHSA
map/a rapMOHHK, ‘Z‘ <R YUyH Y3IYKCH3 Ba
limw(z) = (1 + xo), ‘Z‘ <R, ‘ t ‘ =R Oymca, y xomnga
z—t

IOKOpHUJaru ucOOT KWIMHTaH (popMyiiara Kypa

2 J—
w(z):L j %.(p(wxo)dst

oymamu. bynmgan, ‘ X — xo‘ < R mmap yuyH

2 0

0 1 R —‘x—x ‘
u()=w(x-x")=—: | RN
] _
e 60
SIBHU
1 Rz—‘x—xo‘z
u(x)=—— | L p(&)ds;  (1.17)
D eopr 6]
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O0ynu6, oxupru (7.17) TeHrauk onaria ‘x—xo‘ <R map yuyn

Ilyaccon gpopmynacu neviniianm.

Apum ¢paszo yuyn Aupuxiie macajacuHuHr eyumu. Ilyaccon
dopmyaacu. D coxa x, >0 spum ¢a3o Oymran xomma I'pun
(PYHKUMSACUHU OLIKOpP KYpUHUILA Kypamus. Jupuxie mMacalaCuHUHT
U3JaHAETraH €YMMHU YerapajlaHrad OYIMIUIMIMHY Tanald 3TaMu3. X Ba
& mry sipum dasonunr Hykranapu oyncun. &'=(&,&,,..5,_1,—<&,)
Hykra ¢ Hykrara ¢, =0 Tekucianmkka HHCOATaH CHMMETPHK

nykragup. X, >0 Ba &, >0 yuyn g(x,&)=—E(x,&") oynkuus

X Ba ¢ OyiiMua TapMOHHK, Xamja &, =0 yuyn
E(x,$)-E(x,£')=0 6ynranu yuyn
G(X,é:):E()C,g)—E(X,g') (718)

Kapanaérra sipuM (azo yuyH ['pun pynkuuscu 6yinaau.
&, =0 Texucnauk y4yH

0G(x,&) __0G(x,&) _
ST Xy Syt 2x

‘é: x‘ ‘é‘—x

1IakJira 3ra OyJiranu y4yH

lim M(.X):(D(yl, y29°-~9yn—1)9 Xn>0, yn:O

X—=>y
uerapasuii maptaa X, >0 spum dazo yuayH Jlupruxie MacanaCHHHHT
U3J1aHAa€TraH e4nuMu

Gl
u(x) = —2/ .[ LG 52:---a§n—1)nd§1md§n_l

S {nzl(f,-xi)ﬂxir

i=l1
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makauaa xocun o0ynaau. by dopmyna xam Ilyaccon dhopmynacu ned
aTayaju.

E, dasoma wu(x) dynkums rapmoHuk 0ynub, xamma xoiiga
MaH(puiiMac (MmycbaTMmac) 6yica, y Xxoiga Oy GyHKIUS y3rapMacaup.
x‘<R, ‘y‘ =R yuyn R—‘x‘ﬁ‘y—x‘<R+‘x‘

XaKuKaTaH Xam,
Tenrcu3mk Ypurian Ba u(x)>0 maprra xypa, xamma Ilyaccon
dbopmynacunan Ba cepa Oyitnya ypra apudmetukinap popmynacuaH
uxtuépuii R yuyn
R-|x
(R )"

I'apnak memnzcuznuzcu xenud uyukaau. byHpaH, uxTuépuit X € En

R"2 1 u(0) <u(x)< R"2

HyKTaHH (ukcupnad Ba R HH 4YeKCHU3IHMKKAa HHTHITHpHO, E,
dazonunr xap 6up X Hykracu yuyH u(x)=u(0) sKaHIUTHHU XOCHII
KuiaMu3. byHian Kyiugaru TeopemMa Keiand YuKajiu.

Teopema (JImyBmiuib Teopemacm). Aeap E, ¢azooa u(x)

dyuKkyus eapmonux 8a oxopuoar (Kyuuoaw) uezcapanamweau Oyica, y
xozn0a 6y ¢hyukyus yzeapmacoup.

Xakukataal xam, arap Vx € £, yuyn u(x) <M 6yaca, ynna
M —u(x)>0 oynagu. byugan M —u(x)=M —u(0), sbHH
u(x)=u(0) = const skanmuru Kenaud IUKaIH.

Teopema (TapHak Tteopemacm). Acap D coxaoa uy(x)

(0.0]
Qyuxyusnap apmonux, D oa sca yznykcuz 6yaub, Zuk (x)

k=1
kamop OD uezapaoa mexuc saxunnawyeuu 6yica, y xonoa 6y Kamop

D o0a mexuc sxunnawaou ea ynune uusunoucu u(x) yam D coxada

2apMOHUK OV1a0u.
Xakukaran xaMm, O  dyerapajma  KATOPHHHI  TEKHC

skuanammmmgan Ve > 0 yayn N (8) HoMep Tormmno, Vp > 1 Ba
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p
VxedD vyuyn Zu N+ (X¥)| <& Ttenrcusmuk Ypumam Gymamu.
i=l1

_ V4
DKCTpeMyM IpUHIMIHTa Kypa, V X € D yuyn Zu Ny (X)) <€
=1
0 _
TEHICU3JIMKKA dra Oyiaammus, By sca Zu i (x) xaropuunr D coxana
k=1
TEKHUC AKUHIIAIINIIMHY OUIIIUpaIu.

X’eD »a ‘y—xo <R map D coxa wumaa sxoijamran

oyncun. Y xonna [lyaccon ¢popmynacu
1 R%- ‘x — !

up(x)=——:
w, R ‘y—xO‘ZR ‘ y—x ‘n

VPUHIN SKaHJIUTUHM XUCOOra OJIraH X0Jj1a, TEKHUC SKUHJIAIIYBYH
KaTOPHM Xa/1J1ad MHTErpajliall MyMKUHIUTUAAH

‘2

’ Uk(y)dSy

o0 R? - x—xo‘2
u(r) =3y — —uy (y)ds,, =
k=1 a)nR ‘y xo‘:R ‘y_x‘
1 RZ_‘x_xO‘z (y)d
=— u(y)ds,,
a)”R ‘y—xo‘zR ‘y_x‘

TEHIIMK Ypumin Oyioaau. ByHman oca, x—xo‘<R mapna u(x)

0
(YHKIUSAHAHT TapMOHUK OJKAHIWTH KeauOd dYmkagd. X Hykra [
COXAHUHI HXTHEPUN HyKTacd OViranu yuyH u(X) QYHKIMAHHHT

Oyryn D coxaja rapMOHHMK SKaHJIMTUHH XOCHIJT KHJIaMH3.
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8 —§. AMPUXJIE MACAJIACH. CYBI'APMOHHUK
OYHKIUAJTAPHUHI ITEPPOH YCYJIN

n .o (v e
(A C R" —uxtuépuii yerapajiaHraH coxa OYJICHH.

u(x)e C? (Q) M C(a) yukmus xap oup x € Q yuyn Au(x)=0
Jlartac  TeHrIaMacMHM  Ba u‘ 0= @(Xx) derapaBuii MIAPTHH

KaHoaTJdaHCHH. byHmaii ©# =u(X) OGYHKIUSHA TOIMII MacajacH

Jlannac TeHriiamMacu yu4yH Kynwiral Jlupuxie macanacu JIevuiiaan Ba
u(x) ¢yaknusara Jlppuxie MacaJaCHHHHI KJIACCHK €4MMH J1e0

auTWIaId. DHAW LIy UXTUEPUN YerapajaHraH coxa yuyyH Jupuxiie
MacajlaCl KIJIIACCUK E€YMMUHHMHI MaBXYJJIMTHM XaKuJard macajiaHu
kapa® uywmkamus. bynma Ous map yuyH [lupuxiie macasaCUHUHT
CUMWIMIIM Ba MaKCUMyM MPUHIMUIINIA aCOCJIaHraH CyOrapMOHHK
dbyukiusuiapauHr [leppon ycynuaan keHr ¢oinananamus. by ycyn
Oup KaTtop Maxcyc KyJalnukiaapra sra Oyiam0, macaja €YUMHUHUHT
MaBXYJINTH CYMMHUHT yerapa arpoduaari XapakTepHU YpraHUIllJIaH
axpairad xojja oiud Kapanaau. Xamjaa 0y yCcyJ UMKKWHYMA TapTUOIU
IUIMNTUK TEHTJIAMAJIADHUHT YMYMUMpPOK CUH(OJIapU Y4YyH Xam
COJJIarMHa YMyMJIAIITUPpUIaAu. MaBXyJJIMK TeopeMalapuHu HUCOOT
KWIMIIHUHT OOIIKa MabAyM yCyJUlapd XaMm MaBxyja OyiuO, yiap
MHTErpaJl TeHraMajap yCyJu, BApUalloH yCyi €K Tuab0epT dazocu
yCyJIM Ba OOIIKAJIapIUp.

Tabspud. Aeap Q< R" —coxaoa AHUKJIAHSAH
u(x) (—oo <u(x)< oo) pyHKyus yuyn
1) Q coxaoa u(x) gyuxyus wKopudan Apum y3iyKcus, SvHu

uxmuépuii Vel VUyH lim u(x) < u(xo);
x—)xo

2) Xap 6up e HYKMA YYyH u(xo) KUtimMam emapiudd
kuyux v >0 (I”Sr(xo)) paouyciu S(xo, r) chepa 6ytiUUQ

onunzan U(X) yHKyusHunS Ypma KUUMamuoan Kamma Mac:
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u(xo) <

I u(x)do, (8.1)

n

n-mw?

chepanune ro3u, wapmaap ypurau oyaca, y xonoa u(x) @ynxyus €2
coxaoa cyoeapmMoHuK (hyHKyus oeuunaou.

bynoa O, = sca R" pazooacu S (0, l) — OupuK

C? (Q) cuadra  Kapauumm  u(X)  QyHKOMS ~ y4yH
Au=0 (Au >0, Au< O) MyHocabar Gaxkapuica, y xoima u(x)
(GyHKIMSA TapMOHHMK (CyOrapMOHUK, CyneprapmMoHUK) (GyHKIus €0
arajajm.

C? (Q) cuH(pra Kapamuid CyOrapMOHHK Ba CYIEprapMOHHK

GYHKIUSJIADHUAT — TabpUDUHU  Y3IYKCU3  (QYHKIUSUIAp  YUYH
KyHuaarnda xaMm yMyMJIaIITHPUTIT MyMKHH.
Arap €2 coxama ysnykeus u(x) ¢yukuus mxtuépuii BP

map Ba B nma rapMmonuk uxtuépuii /A(x) ¢yHkuus yuyn OB na
u(x) < h(x) (u(x)Zh(x)) TEHICU3IIMK YPUHIM SKAHJIUTUAAH Iy
u(x) < h(x) (u(x)Zh(x)) TEHICU3JIMKHUAT B 1a Xxam ypuaiu

SKaHIMIH KenuO ymkca, y xoima u(x) ¢yskmms €2 coxana

cyOrapMoHuK (cymneprapMoHuK) (yHKIUS JeHunIagu. Y3IyKCu3
CyOrapMOHMK (PYHKLUMSUIADHUHT KyHWUJArd XOCCAJAPUHM KYPCATHIII
MYMKHH.

1) Q coxama ysnykens u(x) cyOrapMoHMK (QYHKIUS —Y4yH
MAKCUMYMHMHI KyWId NPUHUUINA YPUHIUAUD, SbHM arap €2
yerapananran coxama v(Xx) cyneprapmMoHuk QyHkims Ba 02 na

v(x) > u(x) 6ynca, y xomma 6yryn (2 coxama v(x)>u(x) éEku
v(x)=u(x) 6Yymamu. By epma v(Xx) cymeprapMoHUK (pyHKIHS Ba

u(x) cyorapmonuk pyukuusiuap 2 ma y3aykcus ned Kapaiajiu.
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Oxupru XyjgocaHu HCOOT KWUJHUII Y4YyH TecKapucuHu ¢apas

Kajgamu3. Y Xonga  Oupop e HYKTa  Y4yH
(u — v)(xo) = sup (u(x) — v(x)) =M=>0 Ba wmyHmaii  Oup
xeQ

BzB(xO) map romuwmb, OB na u—v £ M Oynamu. u Ba Vv

Gyuxuusnap rapmMonuk QyHkiusiaap 6yimm6, 0B ma u Ba v napra
MOC paBHIIIa TCHT OYiIcHH. Y X0jaa
M > sup (u(x) —v(x)) > (u —v)(xo) > (u —v)(xo) =M
xeoB

Ba IIyHra kypa Oy dopmyiaga TEHICU3JIMK OCITHIApPUHM TEHIJIUK
Oenrucy OWIaH alIMaIITUPUII MyMKHUH. ["apMoHUK QyHKIUsAIAp yUyH

MaKCUMYMHHUHI Ky4IM IPHHIUONIA Kypa, B na u —v =M Oynaranu
yayd U —Vv=M oxammuru OB na xemu6 uumkagu. By sca B

IIAPHUHT TaHJIaHUIMra 3uaaup. emak, 1) Xxocca YpuHIn 3KaH.

2) €2 coxama u(x) ¢yukumsa cyorapmMoHuk Ba B map mry €2
COXAHUHI WYHWJIa KaThUM Koinamrad (KOMIAKT >Koiiallirad) , ibHU
BP Q 6yncun. u opkanu B na rapmonuk G6ynran Ba O B na u(x)
GyHKIUAHUHT KuliMaTu opkKaiu [lyaccon nHterpanu Owian Oepuiiral
Gynkumsaay oenrunaiMus. By Gynkuus yuyn 0B na u =u Oynaau.

(2 coxama B ra HucOaraH U (QYHKIMSHHHT TapMOHUK
KUPKHUMHHH

;(x), xeB
u(x), xeQ\B

TeHrnuK Ownan  amuknaiimus. U(x)  o¢ymxkous  Q coxana
cyOrapMoHuK (QyHKuus OVyiagu. Xakukatad xam, €2 coxazaru

U(x)=

uxtuépuii  B'P () map Ba B mapaa /A(X) rapMOHUK (QYHKIMsS
6ym6, x € 0B' ma h(x)>U(X) TEHrCH3IMKHU KaHOATJIaHTHPCHH.
u(x) <U(x) tenrcusmuk B' na ypurmu 6yaranu yuys u(x) < h(x)
TEHICH3IMK XxaM, B' na ypummm Ba mynra kypa, U(x) < h(x)
Teurcu3nvk X € B'\ B na xam ypunnn. Jlexkun U(x) dyuxuus B na
rapmMoHuk. IIyHMHr  yd4yH, MakCUMyM NPHMHIMIKIA  Kypa,

112



U(x)<h(x) rtearcusmuk x € BN B' na xam ypunmumup. [lynra
kypa, U(x)<h(x) renrcusnuk B' nga ypumnm Oynamu, seHun €2
coxama U(x) cyGrapMoHMK QYHKIHSIUD.

3) Q coxama uy(x), uy(x),...up(x) cyorapmonux QyHKIms-

map Oymcun. YV xomma  u(Xx) :max{ U (x), uy(x),...upn(x) }

Gyukus xam {2 coxama cyorapMoHUK (yHKIHSIIUD.

By xocca 0eBocuTa CyOrapMOHUK (DYHKIUSHUHT TabpuduIaH
kenmuO yukaau. CyneprapMOHUK (GyHKIUSUIAp YYyH IIyHTra YXIIamn
xoccamapHu Xocws Kwmam yuyd 1), 2), 3) xoccamapma u(Xx)

Gysxmmsaan —4(X) GyHKIHs OMIaH aaMalITHPHUIN KEpak.
() —yerapananran coxa, @(x)—sca O0€) na derapamaHrax

Gyskmmsa Oyicun. Arap ) gma ysmykews Oyiran  u(x)—
cyorapmonnk  ¢yukmus O0€) ma  u(x) < @(X) TEHrCH3IMKHU
KaHoatTyantupca, @(x) ra Hucbaran cyO(pyHKIUsS Hedunand. Xy I

mynra yxmam 2 ga ysnykeus Oyiaran  u(X)— cyneprapMOHHK
byrkmuas  0Q ma  u(x)>@(X) TEHICU3IMKHU KaHOATJIAHTHPCA,
@(x) ra Hucbaran cynepyHKIUs ACHIIA .

MakcuMyM MpUHIUIKATA KYpa, Xap oup cyodyukmms (@(x) ra
HUcOaTaH) UXTUEPUN cynepPyHKIMIAAH KUUUK KU TEHT OYJau.

Xycycan, Inf @(x) nan ommaiiguran ( SUp @(Xx) gaH KAYHK
xe0 (2 Yo

oynmaraH) y3rapMac QyHkiys cyopyHkius (cynepdyHKIus) Oyaaau.
@(x) QyHkuus yayn 6apua cyOQyHKIUsIIAp TYIUIAMAHA S o OPKaiH

OesrunanmMus.
[IeppoH YCyJIMHMHI acOCHMW HATWKAaCH KyWHJard Teopemana
KaMJIaHTaH.
Teopema. u(x)= sup v(x) gyuxyus Q  coxaoa
v(x)es ,
2APMOHUKOUP.
HcGor. MakcumyM mpuHIMOMra kypa uxtuépuit v(x) € S o

bysakmust v(x) < sup @ (x) TenrcusnukaM Kanoatnantupaay. llynra
xeQ)

113



kypa, u(x) ¢yukums Oyryn (2 na amumkiaHagu. ) € () uxTHépuii
TallMHJIaHral HyKra OyicuH. #(X) (QyHKUUS aHUKIaHMIIKA Oyiiuya

myHIal Oup { v, (x) };o C S, KeIMa-KemK MaBxyn Oymuo,

v, (y) > u(y) 6ynagn. v,(x) Hu max(vn (x), 1inf (p(x)j OwiaH
xe0 Q)

aIMaIITupuo, {vn (x)} KETMa—KETIIMKHM ~ derapajadran  Je0

xucobmnamr MymkuH. OHIM R connn B =Bp(y)P 6ynaguran
K6 TtamnaiiMuz Ba V), (x) opkamm B ra mHucOaran v, (X)
(YHKUUSHUAT TapMOHMK KUPKUMHHHM Oeiarwiaiimus. Y  xoija

Vi(x)eS,, V,(y)>u(y) 6ynanu, xamna { V,(x) } KeTMa—
KETJMKHUHT { Vnk (x) } KACMUN KEeTMa—KeTJauru Tomwianb, P < R

pammycin uxtuépuii B, (y) mapma v(x) rapMOHHUK (yHKIHUSTa

Tekuc skumiamyBun Oyaamw. B ma v(x) <u(x) Ba w(y)=u(y)
TeHrMK Ypurid. Duau B ma v(x) = u(X) SKaHIUTMHE KypcaTamus.
dapa3 xunaimk, oupop z € B mykrama v(z)<u(z) Oymcun. Y

XoJia MIyHaal Oup ue S(p GyHKIMsa MaBxkyn 6yau6, v(z) <;(Z)
Ypunmu Oymaanm. Wy (x)=max(;(x), Vnk (x)) ne6 Oenrunab, Oy
¢yskumsHuHr W), rapMOHHK KHUPKUMHHH OJICAaK, OJIIMH XOCHI

KWITAaHUMHU3IEK {Wk} KeTMa—KETIUKHUHT OHUPOp KUCMHH KeTMa—

KETJAMIM W  TapMOHHMK  (yHKuusra skudnammb, B 1a
v(x) <Sw(x)<u(x) TeHICH3IMKHK KaHOATIaHTHpamd. byHoaH
tamkapu, W(y)=w(y)=u(y). Jlekun, y Xoija MaKCHMyM
npuHIMIUra kypa, B ma v(x) = w(x) TeHrmK Oa)kapuIUIIH Kepak

6ymamu. By sca u(x) wuHr tammammwra supuap. Lynmail kuimo,
u(x) ¢pyusxmms €2 coxama rapMOHUKIUD.

Bu3 KOHCTPYKTHB paBHIIa Kyprad TapMOHHMK (DyHKIIHS
tabumiikn, Au=0, x €, u‘ 50 =@(x) xmaccuk Jlupuxie

MacajiaCHHUHT euyuMHu (Oy eunmra Ileppon eunmu €0 altunanm) aeod
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XucooOmam MyMKHH. XakKdKaTaH Xam, arap Jlupuxie wacanacu
eymnagural Oyica, y Xojja yHUHT eyuMu [leppoH eunmu Owusian
yCTMa—yCT TyIIaaud. XakWKaTAaH XaM, W e4uM OYyJIcuH. Y XOoJjja,
we S(o Oynu0, MaKCMMyM TPUHIUIINIA Kypa, W =U TEHICU3JIUK

bapua u € S o YUYH VpuHiau 6ynaau. byHaan w =y XOCWI KUJIUHAIH.

[leppoH ycynuaa e4UMHUHT 4erapa aTpoujiard XapakTepu 11y
€YMMHHUHI MaB)XYJJINTH MacallaCHIaH aXpaTWUJITAHJIUTU MYXAMIUD.
[leppon eunMm derapajga KUHMMAaTUHUHT OCpHIMIIMIA Ba COXa
yerapacMHUHI T'e€OMETPUK Xoccajlapura OOFauK OYnub, Oapbep
byHkuMsacu €paamMuaa YpraHuiaaau.

Ee0Q wuykra 6ymcun. Arap C (ﬁ) cuH(ra Kaparui
W = Wé GyHKIHSA

1) Q coxama W cymeprapMoHuk (yHKIIHS;

2) x € ﬁ\{ & } yaya W(x)>0, W(&)=0 6yaca, QQ yuyn
5 HyKTaaa 6apbep QyHKIUACH AeHUIaIu.

bapprep ¢yHKIUsACHUra YMyMHHPOK X0JI1a XaM Tabpud Oepuim
MyMKuH Oynu0, yuma W  ¢yHkums cyneprapmoHuk Ba )
coxagararuHa ysiaykcus, mycOar xamga x —>¢ gma W(x)—>0
[MApTIapHA  KAHOATIAHTHPHIIUHM  Tanad  Kuiamu3.  bapeep

(GYHKIMSAHU KYPUIITa aCOCJIaHTaH WYHATUIIIHUHT MyXUMJIUTH ITyHJIaH
nboparku, Oynma OC) dYerapaHuHr JIOKaJl XOCCAJAPUTUHA 3apyp

oynasu.

W dyukuus & € 0€2 mykrana yokan O6apeep OYJICHH, SbHU &
HYKTaHMHT InyHgai 6up N arpodu masxyn 6yau6, QNN ma W
GYHKIHSA IOKOpUIATH TabpruhHU KaHOATIAHTUPCHH. Y Xoiaa {2 yayH
& HyKraza GapbepHHU Kylujardua aHMKjIall MyMKAH. B map 6yiu0,

EeBP N sam= inf W(x)>0 mapriapHu KaHOATITaHTHPCHH.
xeN\B

— min(m, W(x)), xeQNB,

W(x)= _
m , xe€Q\B

byukuus €2 yuyn & Hykraga Oapeep Oymamu. Bynra 1) Ba 2)

XOCCAJIADHUHT OKAPUIUIITUHNA TEKIIUPHUIIT OWJIaH MIINOHY XOCHJI
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KW MyMKUH. Xakukatan xam, W dyskmus (0 coxama ysmykcus
Ba () coxama CymeprapMOHUK  DKAHIUTH  CyOrapMOHHK
(GYHKIUSJIApHUHT 3) XOccacuJaH Keaud 4MKaau. 2) xocca O€BOCUTA
KypCaTWJIaIx.

Arap derapa HyKTacuaa Oapbep MaBXyjd Oyica, y Xojga Oy
Hykta (Jlammac TeHryiamMacu Y4YyH) peryiasp HyKTa Jeiusiaju.
bapeepHUHT MaBXymJIUTH Ba CUMMHHUHT 4erapa arpoduaaru
XapaKTepH opacuIard OOFIMKIMK KyWHIard jemmasa ndoaaaHaim.

Jemma. () coyaoa u(x)= sup wv(x) menerux Ounan

v(x)es ,
anukaanean 2apmonux Gynxyus oyncun. Aeap & —nyxkma Q) coxanune
yezapacuoazu peaynap nykma éa & nyskmaoa (&) yznykcus oyica,

yxonoa x > & oa u(x) —> @(&) 6ynaou.

Ucbor. Uxtuépuit & >0 Ba M = sup ‘qo(x)‘ oymcun. & —
xe0 (2

yerapajard peryisp Hykra Oynramnmurn yuyd & mykraga W (x)
Gapbep MaBKy Ba (@(X) (QYHKIMAHUHT Y3JIyKCH3JIMIHIa Kypa, O Ba
x—¢&|<8 yayn |p(x)-p(E)|<e,
Xama ‘x—f ‘ >0 yuyn kW (x)>2M TeHrcusnuMK YpuHIIH.
o(&)+e+kW Ba @(E)—e—kW o¢yukuusanap @ y4yH Moc
paBuiga cynepdyHkuus Ba cyOdynkius Oynanu. Illynra xypa, u

(GYHKIMSHUHT aHUKJIAHUIIUTA Kypa Ba Xap Oup cynepdyHKIUs Ba
CyOpYHKIMAIAH KaTTa €KM TEHr OJSKammurugad X e€ ()  yuyH

P(S)—e—kW(x)<u(x)< () +&+kW(x) éxn
‘ u(x)—oe($) ‘ <&+ kW (x) Ttenrcusnukka sra Oymamus. bynman,

k connapn Mapxyn 0ynuo0,

x—>¢& ma W(x)—>0 oskamnmumruam xumcobra ojicak, X —> & na
u(x) > @(&) xocwn OGymaan. By WcOOT KWIMHraH HaTWXKajaaH

KyWugaru TeopemMa Keiaud 4uKaau.

Teopema. Yeecapanauwean coxaoa knaccux Jlupuxie macanacu
UXmMuépuil y3IyKcu3 ye2apasutl KUUMamod eyuiuidu Y4yH COXAHUHE
bapua yeeapa HyKmaiapu pe2yisap oyiuuu 3apyp 6a emapauoup.

UcGor. Arap @(x) uerapaBuii QyHKuus y3nykcus Ba O€)

yerapa peryjsip HyKTajgapJaH TallKwi TonraH Oyica, y XoJja
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IOKOpUJaru JieMMmara Kypa, Jupuxiie wMacajaCMHMHT €4YUMU
u(x)= sup v(x) Oymamun. AxcuHua, arap Jlupumxiie Macaiacu
v(x)es ,

Oapya y3JdyKCH3 4YerapaBuil KuiMaTiaap y4yH €4umra sra Oyica, y
xonma wxtuépuit £ e€0C)  yuyH gﬂ(x)z‘x—f ‘ Y3IIYKCH3
yerapaBuii QyHkus yayn () coxama JMpuxie MacaJaCHHHHT CUUMM
OysraH rapMOHUK (QyHKIMsA & HyKraaa 0apbep Oynamu. lllynra kypa,
& Hykra peryisp HykTaaup. Teopema ucOoT 0Viau.

DHAM KyHuJlard caBoJl MyXUMJIMP: KaHJlail coxanap yuyyH Oapya
yerapa HyKTajJapu peryiasp Oymaau? VYMyMmuidl Xonga erapiu
MapTJIapHU YETapaHWHT JIOKaJl T€OMETPUK Xoccalapu TEPMHUHHU]IA
Oepuill MyMKUH. byHaal maptiapaan aipumiaapyuHu KeITHpaMu3.

n=72 Oyaran xonza dverapagadrad () coxaHM Kapaimus.
Zg —HykTa () COXaHMHI d4erapa HyKracu OyncuH. 7, 6 —opkain

KOOpJAMHATa OOolM Zy HyKraga Oynaran KyTO KOOpAMHATaJapHH
OenrmnaiiMus. z HyKTaHHUHT OTyH#ai oup N atpodu MaBxyn 6ymuo,
QNN naékn z; HykraHu y3 derapacuaa caxiaoBud QN HuHT

KOMIIOHEHTACHJa aHUKIaHrad ¢ QyHKUMAHMHT OuUp KUHMATIH
BaparvHU aXpaTUIl MyMKHUH OVJICUH. Y xoiaa

1 ]
W =—Re =5
log(z—zyp) log“r+86

Gynxumsa z, Hykra ydyH (cycr) nokan OGapeep (yHKIuMA Oymaau Ba

IIyHra Kypa Zy HyKTa peryisp HyKraaup. XycycaH, arap Z, HyKTa
() COXaHMHT TaIIKapHCcHaa ETYBYM COIa EMHMHT YEKKa HyKTa Oyiica,
y XoJ71a Oy Z( HyKTa YerapaHuHr peryisap HyKracu Oymaau. Illynnai
KUIUO, Tekucnukaa [upuxiie macalaCMHUHI dYerapajiaHral coxazia
y3JyKCU3 4erapaBuil KukMaTiap YYyH CUWIUIIM COXAaHUHT Oapya
yerapa HYyKTaJlapura TallKapuIaH YTYBYM COJJIa EUHHUHI YEKKa
HYKTacu OYJIMIIM MyMKHH Oynrad Xxojja ypuniau Oymamau. bup o3
YMYMUHPOK  XoJyijia, M1y Oapbep KypcaTaaukKu, arap coxa
TYJIIUPYBUNCUHUHT UXTUEPUN KOMIIOHEHTAacH OWUTTalaH OPTHK
HYKTaHU CakJjiaca, yerapaBuii Macayia euusnaau. byHaan coxara Mucod
cudaTua YEKIM COHJArd cojja €nuK OSrpu YWU3UKIap OujaH
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yerapajiaHraH COXaHU KEJITUpPUIl MYMKHH. bomika Oup Mucon —
OMpNUK JoupajaH KaHAaWaup €MHM KUPKUO Taluiaml OWjIaH XOCHJI
KWINIII MyMKUH. By XoJa yerapaBuii KWiMaT KUPKUJITaH KUCMUHUHT
Xap UKKaJla KHPFOFuaa XaMm OCpUIUIIN MyMKHH.

FOxopu yauamiu coxanap yuyH Oy Macajia Kapajirad mMacajiajiaH
MyxuM ¢apku Oop OYnub, ymymuii xonga Jlupuxie wmacanacu
CUMIMACIIUTA XaM MYMKHH. Y4 VadoBiau (azo OynaraH xosiga €muk
CUPT OWJIaH YerapajiaHraH Ba COXAa WYUra WYHAJIFaH eTapiinda YTKUP
ournznu Jleber TOMOHMIAH KypWIraH COXaHM MHUCON cudaruaa
KEJIITUPUII MYMKHUH: Oy OWIM3HMHI YTKUp y4Md Iy CUPT OujaH
gyerapajlaHraH coXa YerapacMHUHT peryisap OyiaMaraH HyKTacu
Oymanm.

Jlupuxje Macajacu CUWIMIIMHUHT COJAJIa eTapiad IIapTH
yerapananrad () coxa ydyH Tamku chepa MapTHIup:

xap oup & € 0CQ) nykra yuyn B = Bp()) map maexyxn 6y1u0,

BN Q=¢ mapran KaHOAaTIaHTHPCHH.
Arap Oy mapt 6axkapuica, y Xoiaa

Rz_"—‘x—y‘z_n, n>3

W(x)=-

\log‘x}_tfy‘ , n=2

TeHrIMK Ounan anukianran W ¢yakuus & mykrama 6apsep OYiaaau.

2
Xycycan, yerapacu C “ cuH(ra Termuu coxaJapHUHT Oapya derapa

HyKTaJapy peryJspaup.
CuruM (U3UK TYIIYHYACH yerapa HyKTACUHUHT PETYJISPIUTH Ba
YUKApuO TalUIaHTaH HYKTa SKaHJIWTHMHU Xapakrepiamia EpaaMyu

Bocutaaup. €2 —opkanu R" (n > 3) dazomaru 0Q)  cumK
yerapara osra dYerapajaHraH COXaHH OeNTHIaliMH3. U —TapMOHHK
dynxmms R \Q  TynmupyBuM coxana aHWKIAHTaH Ba u‘ 20 =1

yerapaBuii maptau Ba u#(00) =0 maptau KaHoaTiantupcuH. Omaraa

OyHmall (YHKIMs YTKa3yBUYaHIMK MOTEHIMAIM 1e6 artanaau. byHmaan
u(x) QYHKUMSHUHT MaBKyIIMrd W4Ykk derapack O€2 (OyHua

u(x)=1) Oyaran Ba Tamku uerapacu  (Oynma u;(x)=0)
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YEKCU3JIMKKA UHTHIIYBUM OVJraH KEHrailyBuM yerapajaHraH coxajap
KeTMa—KeTJIMTUJ]a aHUKJIAHTaH U (X) rapMOHMK (yHKIMSIIAPHUHT

ACOHA JIMMHUTHU 3KAHJIMTUHU KYpCaTHIl MyMKHMH. Arap >  OpKaimu 0Q
au éku () coxaHu ypab oJyBUM MXTHEPHI ENUK CUPTHH OEITHIIACAK,

capQ:—jg—udS= I ‘Du‘zdx

> 97 Rrha
mukgop €2 COXaHMHI CHFMMHHH aHMKJIaWaW, OyHIa ) —TallKu
HOpMasip. Jnektpoctathkaga cap ) curum 0C) na 1 Gyaran
noTeHuaira sra Ba 0€) 1a oMalrad Tyja 2JIeKTPUK 3aps OuiIaH

KYyNalTyBYM y3rapMac COH aHUKJIUTHA YCTMA—YCT TYIIAIH.

CufuM TyIIyHYacu COXAHUHT Yerapacu CHIUIMK OyJIMaraH XoJijia
XaM KUPUTWIMIIA MYMKHH Ba HUXTUEPUHA KOMIAKT TYIUIAM YYYH
yerapacu CWUIMK MYMa—H4 >KOWIAIITaH 4YerapajaHraH COXaJlapHUHT
CUFUMJIApU  KETMa—KETJIMTMHUHI  SITOHA  JIUMUTUH  cudaTtuga
anukyaHaau. CHUFUM  TYUIYHYaCMHUHT JKBUBAJEHT TabpUDUHU
anMpOKCUMAIIUS KUIYBYM COXaJIapCcu3 XaM Oepulll MyMKHH. XyCycaH,
KyWUJIaru BapaluoH XapaKTepUCTUKA YPUHIIN:

capCl= 1nf j ‘Dv(x) ‘2dx
v(x)ek R

6YHI[aK:{V(X)€C(1)(Rn)Z v(x)=1, er} .

0
X €0€) uerapa HyKTACHHUHI DEryIApJIUTUHHA aHMKJIAlIga

UXTUEPUI TaiinHianran A € (O, 1) COH Y4yH

cj:cap{er: ‘x—xo‘éﬁj}

~r e O
CUFHMMHHU Kapaiimu3. Bunep kpurepumsicura kypa, (2 COXaHUHT X

CX) .
yerapa HyKTacu peryjsip Oyiaumum yuyyH Z C; /1_1(11—2)
J=0

KaTOPHUHT Y30KJIAIlyBYM OYJIUIIN 3apyp Ba €TapIuIup.
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9—-8§. IYACCOH TEHI'JTAMACH YUYH JUPUXIJIE
MACAJIACH

FOxopupa Jlammac TeHrinamacu y4yyH GyHIaMEHTal €4UM
E(x, y) GyHkums xuputwirad sad. DHAM YHUHT YpHUTA KyHHIard

HOpMaJUTalral GyHJaMeHTal €4UMHUA KHPUTAMU3:

-

1 2-n
5 h—y‘ , n>2
['(x—y) =F(‘x—y‘) =4 nl( —mo, (9.1)
2—10g‘x—y, , n=2
T

f(x) dyskuus Q coxa 6yiinua uHTerpauianyBud OyicuH. R
dazona
W (x) = [T(x=p)f(n)dy 9.2)
Q

TEHIMK Ounan anukinanagurad W (x) ¢yukius f(x) s3uuimk Ounan

oepwiran HeroToH nmoTeHnuanm Aed ataiaay.
0C) uerapacu erapiaM4ya CHJUIMK  OYIrad  COXaJaru

u(x)eC 2 (5) UXTHEPUN PyHKIUS

() = j[u(y)-‘2—F<x—y)—r<x—y>5“(y)jds+
Y Y

0Q 0

+IF(x—y)Au(y)dy, xeQ
Q
I'pun popmynacura xypa, rapMOHUK (PyHKIMSIAD WAFUHINCH Ba Iy
byukiua JlannacuanuHuHr  HpIOTOH  TOTEHIMAIUW  WUFUHIUCU
makmuaa tacsupinanaad. [yuauar yayn, Au(x)= f(x) Ilyaccon
TeHramacuau  ypramum  f(Xx)  ¢yHkuusauar  HeroTon
MOTEHIMAIMHN Yprauumra Ky cormukaup. f(x) ¢ynxuus Heroton

INOTCHIOHWAJIMHHUHIT XOCHUJIaCMHU 6axonam HyaCCOH TCHIJIAMACH YYYH
KJIaCCHUK I[I/IpI/IXJ'Ie MACAJIACMHUHT CHWJIMIIN XaKuJaru TCOPCMaHU
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KeNTUPHO JuKapuIIra nMKoH 6epaym. Arap f(y) € Cy (Q) oyica, y

XoJjrga

W (x)= [Tx—)f (y)dy =
Q

= [TG=-n/fdy= [ T(@)f (x-2)dz
R" R"

makmmaa é3u6, W(x)e C” (Q) SKaHIMIuHK Kypamus. Arap f())

GyHKIUsAIaH (BaKaT y3IyKCU3IMK Tanad KuiuHca, y xouma W(x)
HpiOTOH MOTEHIMAId WKKH MapTa guddepeHHaIanyBId  XaM
oynmaiinu. HeioTon moreHumanuuu yprauumiga ['€npaep cundmaapu
MYXHMM POJIb YIAHAMIH.

xg€R" Ba f dynkuus X, wHykranm cakiosun D
yerapajiaHrad coxana anukiaanran oyicud. Arap 0 < a <1 yuyn

[f] = sup ‘f(x)_f(xO)‘

(04
D—{x,} ‘x—xo‘
MUKIOp 4ekin Oyinca, [ (yHKIUS X HyKTaga @ KypcaTKud OWiaH

(9.3)

['énpaep OYitnya y3ayKcu3 JeUnIain.
[ f ]a . MHKIOpHH (O KypcaTkny OuiaH) f OyHKUMSHAHT
> M0

Xop HyKTajaru D tynnamra mucoOaran I'éapaep xodddunmentu ned
afitunagn. Kypunu6 typubmuku, arap f dyHKums X, HyKraga
['énprep Oyiinua y3mykcus Oyica, y xonma f ¢yHKims X, HyKrazga
y3aykcusaup. Arap (9.3) mukmop o =1 yuyn uexknu Gynca, f
Gynxumsa X Hykrazga Jlummun 6yiinua y3imyKcHu3 Aedunanu.

Mucon. By(0) mwapma f(x) = ‘x‘ P renrmuk Guman aHuKIAHTAH
f odyskmus x =0 wmykraga 0< <1 yuyn [ xypcarkuu Ounan
[énpuep OVitnua yamykcusaup. Arap [ =1 6yica, Jlummmr 6yiinya
Y3IYKCUBIIUP.

[énpnep OVitnua y3IyKCU3IMK TylmiyH4dacu OyTyH [) Tyruiamra
XaM yMyMJalTupuiaan. Arap
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L/(x) Lf(yﬂ

xyeD ‘x y‘

xX#y
MHKIOp dekiu 6yica, f(x) ¢pynkuus D coxana @ Kypcarkud OuiaH
[énpaep OVitmua TeKHC y3aykcw3 Aeiimmamu. Arap [ Tymnamparu
bapya KOMIIAKT KHCM—TYIUIaMlap y4yH & Kypcatkuu ownan f(x)
GyHKIUS TekWc y3aykcu3 Oyica, y xomma f(x) dyHkums o

kypcarknu Omman D tymnampa I'énpmep OVitMua I0Kall y3IyKCH3
nevinmagu. Arap D KoMmakT TymiaaM Oyica, Oy HKKH TyIIyHYa yCTMa
— YCT TyIHIaJu.

[f], . = 0<a<l, (9.4)

Q < R" ounk Tymnam Gyicun Ba kK — ManduiiMac GyTyH COH
OyIcuH., ck.@ (5) ( ck.a (Q) ) OpKaJIx ck (5) ( ck (Q) )

daszoman onvHran Ba Kk — um xocunamapu (2 coxama o KypcaTKuu
owran ['énpnep OYyitmua Tekuc y3nykceus (I'€npaep OViinua okan
y3nykenu3) GyHKIusiap TymiaMuan oenrmiaiimus. Coliaiuk yayH

Co’a(Q)zCa (Q), Co’a(ﬁ)zca (5) ne6 OenruimaiiMms,
OyHa O<a<l. a=0 yUyH Ck’O(Q)ZCk(Q),
Ck’ 0 (ﬁ) = Ck (5) ByHman  Tamikapw, Cg’ @ (Q) OpKaJIH

ck.a (Q) ¢azora kapamud Ba 2 coxaga KOMIIAKT TallyBYHIHU

byHKIMSTapHA 6enr1/ma171MH3 by cpasoﬂap,ua MOC HOpMalap

u ‘DJ = supsup‘Dﬁ
£y

H”Hck a( ) Hu‘ck(ﬁ)-i-[Dku}a’Q =

= Z sup sup‘ D'Bu(x)‘Jr sup [Dﬂu}
j=0| Bl=) xe0 =k 0
IAKIU1a KUPUTHIA]IN.
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1 — memma. f(x) ¢yuxyus €2 coxada uecapananzan 6a
unmezpannanyeuu  oyacun. W(x)—oca suumeu f(x) 6ynean

Hotomon nomenyuanu 6yncun. Y xyonoa W(x) e Cl(Rn) 6a bapua
Q yuyn

DWW (x)= [ DT (x=y)f(dy, i=1,2,n  (9.5)
Q

Gopmyna ypuniu 6ynraou.
Ncoor. DI'(x—y) dbyskuus yayn

1 _ 1 .
DI (x—y)| <—1x—y|'™" ., [Dyr(x—y)|<—Jx-3| " .
no, w,

PP rx-y)|<Clx-y >, c=co,

B) (9.6)

Gaxonmanuiapra kypa, V(x)= ID T (x=p)f(y)dy bynxuns
Q

Gapua x € R" yuyH aHukmTaHamgm. v = D;W »skannuruau ucoot

Ky yays, 77 € C ! (R) dyukimsian ¢ <1 yayu 0<p <1,
0<n'<2, n()=0, t=>2 yuyn n(t)=1 waprnapan
KaHOATJIaHTHPAIUraH KWinb Tannaimus Ba & > 0 yuyn

_ R S
W, (x)= [T, f(0)dy, T=T(x=), 7,=7 .
Q

¢ynximsaan Kypamus. Kypunu6 typubmuku, W.(x)e Cl(Rn) Ba

V) -DW,(x)= | D{-n,)T}f(»)dy 6§mamn.
‘x—y‘s2g

bynnan,

\v(x)—DjWg(x)\ssup\f(y)\ | UDJ-F‘+§‘F‘jdy£
xeR"

‘x—y ‘325
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2ne

<sup | f(»)|in-2
xeR" \45(1+‘log28), n=2 yuyu

kenu6 umkanu. lynra xypa, W.(x) Ba D,W_.(x) dynxuusiap

, n>2 Yuym

& — 0 na moc pasumma W (x) Ba v(x) ¢ysxuusmapra R” dasonaru
Xap OMp KOMIaKTAa TeKuc sKumtamand. IIyHuHr  y4yH

W(x)eCl(R”) pa DIV (x)=v(x) GYramm.

2 —nemma. f(x) ¢yuxyus vecapananzan éa (o <1 kypcamxuuy
bunar) Iémdep Oytuua noxan ysaykcus oyacun, xamoa W(x)—
Hviomon nomenyuanu [ (X) suumux 6unan bepuncan oynacun. Y

yonoa W(x)eC 2(Q), AW (x) = f(x) menenux 6a b6apua x € €2
Y4YH
D, W (x)= [ D Tx=»)( ()= f(x))dy -
QO
~f(x) | DT(x=y)y;(0)ds, . i,j=1,...n.
092,
menenux ypunau 6ynaou. By epoa €y opxamu € coxanu ysuoa

(9.7)

Caknoeuu 6a OuéepeHyus XaKuoazu meopema KYIIaHULaOUu2aH
mynaam 6ynu6, € nune mawkapucuea f(X) @ynkyus none 6unan

0aBoOM SMMUPUNAOU.

Hcoor. ‘ D;I'(x-y) ‘ < 1 ‘x—y ‘_n baxomam Ba f(X)
a)n

Gyukuusarar (0 coxana I'énpaep Oyiinua HYKTaBUi Y3IyKCH3IMIUIa
Kypa
u(x)= [ D;T-(f() = f(x)dy—f(x) [ DT-y;(»)ds,
Q

0 00,
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¢yuxims Gapua x € Q yuyn anuxiaanamu. v(x)= D;W(x) 6yacun.

>0 yuyn v.(x)= IDZ-F n.f(y)dy dynxkuusaan anuknaimus,

Q
Oynma 177.(x)—¢yHKuus IoKopuaa KUPUTWIraH MIAKiga Oymuo,

v.(x)eC ! (Q) oynamu. uddepenuuamiam EpaamMuaa  eTapiu

KUYUK & YYyH

Djvg(x)z IDJ (Dirﬂg)f(y)dy:

= [D; (D7, )(f () - f@W@#ﬂ@fD (DT, )dy =
Q Q,

= [ D;(DTn,) f@)fhﬂ@’f@)jDF%nom&”
Q, PN

Oyngan 2¢& < dlst(x, 5!2) mapraa

u(x)=D v, (x)| =

- I Dii(=n)DT }-(f(») - f(x)dy|<

‘ X—=y ‘328

<[/l ] U%W%\Dif\j-\x—y\“dyﬁ

‘x—y ‘S2g

(Zea) ), 00
TeHrcu3juKka sra 6ynamus. [llynunr yuyn, £ —> 0 nma € coxaumaru
KOMIIAKT KucM Tymiamma D v, (x) ¢ynkous u(x) ra Tekuc
sxumnamand. V. (x) ¢yakuus v(x) = D;W(x) ra ) coxanga Tekuc
skurtamrann yayn W(x) e C 2 (Q) Ba u(x)=D,; ;W(x) xemb®
apkamu. Huxost, (9.7) ¢opmynama Qy = Bp(x) mapuu omuo,
erapinya karta R y4dyH
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1
AW ()=———f() | 7()-7()ds,=f(x)
na)nR ‘ x—y ‘: R
TEHIJIMKHU X0ocua Kuamus. lyHnail kunu0, 2 — memma ucOoT OYIiiu.
1— Ba 2— nemmanap xamja roKkopuaaru Jlammac TeHriiaMacu y4yH
KEeJNTUPUITaH TeopeMmaaaH (oiganannd, Kylnaard TeOpeMaHu XOCHI
KHJIaMU3.

Teopema. €2 —uecapananzan coxa 6yacun. 0€) uezapanumne

bapua nyxkmanapu (Jlannac onepamopuea Hucoaman) pe2yisap 0)iCUH.
Azap f(x) @ynxyus uecapananzan eéa ) coxaoa I'énvdep 6ytiuua

JIOKAJL Y3YKCU3 OYyJIca, y X010a

Au(x) = f(x), VxeQ

u‘xe@Q o (p(x)
Knaccux Jlupuxie macanracu uxmuéputl y3iyKCu3s (D(x)—qeeapaewj

@DYHKYUS YUYH OUp KUUMAMIU eYulaou.
Hcoor. W(x)—opkamu f(x) suwmmk Owian Heroron

noTeHnuanuan oenruwiaimvus Ba V(x) =u(x)—W(x) ne6 onamus. Y
X0J1/1a

Au(x)= f(x), VxeQ

u‘xe&Q - @(X)

mMmacajia

Av(x)=0, VxeQ
v|. o = o)~ (x)

Macajiara SKBUBaJIEHT Oynanu. OXHpru MacajlaHUHT OuUp KUIIMaTIU
SUWIMILIN OJITUHTHU Maparpada ucOOT KWiIMHTaH >au. Teopema nucOot
oynau.

Q coxa Q=B=Bp(0) map 6Gyrranga rokopugara Teopema
ITyaccon unterpan gopmynacuaan Ba 1 — uu, 2 — 4u JeMManapiaaH
kenuO yukaau. bynnan tamkapu, Oy XoJaa e4uM yuyH

u(x)= [ K(x, »)p(»)ds,+ [ G(x, ) f(»)dy
0B B
omkop ¢hopMyIaHu XaM €3UIUMHU3 MyMKUH, OyHIa

126



R |

K(x,y)=

ITyaccon simpocu,
Rlx—y|"
nw,, ‘x y‘

re-sp-re-s) L y=o.

I'(xh)-I'R), y=0

2
:F(\/‘x‘2+‘y‘2—2ny—F [@] +R2—2xy — nca

['pun yHKUMSICUAUD.
dcaarma. 2 — jemmazaru [€npaep Oyiinya y3myKCU3JIUKHU
Juuu maptd OujiaH XaMm ajdMalTUpUIl MyMKUH. bomikada xkuinu0

alTranma, arapja ‘ fx) -1y ‘ < (p(‘x — y‘) TEHTCU3IHUK YPUHIIH
T o)
0ynu6, OyHma Igp—dr < o0 Gynca, y xoiama f(Xx) 3uwiuk Ounan
r
0

W(x) Hstoron mnorenimamun  C 2 (€2)  cundra kapamun Ba
Au(x)= f(x) rtenrmamanunr eunmu Oymamu. bupok arap f(X)
Gyskums Qakar y3mykcms Oyiaca, y xomma W (x) Heroron

MOTEHIIMAIM WKKKA MapTa auddepeHIuanianyBud OYVIMaciuru xam
MYMKHH.

MacajaH. P(x)=xyx,, D,P=1 Ba
n(x)eC(o)o({x: ‘x‘<2}),

G(x,y)=

x‘<1 yays (x) =1, xamna #; =2k

o0
Ba kK —> 0 na ¢, — 0 6ynub, Z C; Karop y3OKJIallyB4YH OYJICHH.
k=0

(0.0]
f(x)= Z Cr A(?]P )(t %)  OYHKIMSHY aHUKIAiMU3.
k=0
f(x) —y3nykcus 6y1m0, KOOpAMHATA OOIIMHUHT UXTHEPHIA aTpodua

Au(x)= f(x) rearnama C 2 (€2) cundra Kapalnm eyuMra sra 3mac.
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10 — §. AKKMHYY TAPTUBJIM DJIVIMIITUK TUITTAT'U
TEHI'JTAMAJIAP YUYH JUPUXJIIE MACAJIACH

bus

n n n
Lu =ZZal~j (x) Dl-ju+2bl-(x) D;u+c(x)u=f(x) (10.1)
i=1 j=1 i=1
IIAKJIIard TEHIJIaMaHu Kapaimus Ba yuu Lu = f makinga €3amus,
Oynma Oapya kod(hduuuentTiap Ba YHr ToMoHmaru f(X) (GyHKIms

n o o
QQcC R” ouuk Tymaampga aHWKIadrad. L — omeparop KaTbHii
JJUIMITUK, THHU

Zaij(x)é:ié:j 200‘95
i=1

TEHICU3IMK Oupop ¢y =const >0 yuyn ypunnu ned onamus.

2 VxeQ, EeR” (10.2)

Lu=f Ttenrmama yuyn Jlupuxie MacajJacuHU Qc R"
yerapajgaHraH coxajaa KapanMmmus:
Lu=f, VxeQ
_ (10.3)
u‘xe&Q = p(x).

VarapyBun  kodDQUIEHTIM  TeHrdama  ydyH  Jlupuxie
MacaJlJaCHHUHT CUWJIMII MpOoIeAypacu TapaMeTrp Oyinda  JgaBOM
STTUPHII yCyJIH €plamMuaa y3rapmac KodpduimeHtniu Oyiaran xomira
kenrupwiaaan. Kuckaua kuiaub —aiitranga, Au = f ITyaccon
TEHIJIaMacuHK euniigan Qoinananud, xamaa Au= f Ba Lu= f
AJUIMNTHK TEHIJIamajap OWJIACHU Y3JIyKCU3 OOFJIAHTaHIUTHAAH XOCHJII
KWIMHAIA. ABBaj napameTp OVinya AaBOM ITTUPHIN YCYJIHHHU Kapao
YUKaMU3.

Teopema. B —Banax ¢paszocu, V —oca wusuxiu nopmaninawean
¢aso ea Ly, Ly —uusuxiu vecapananean onepamopnap B pazonu V

paszoza axcranmupcun. Xap oup t € [0, 1] yuyn L, =(1-1t)Ly +t L,
0e6 onamuz eéa wynoau oup C yzeapmac maedxncyo 6yiub, Gapua
te [0, 1] YUy
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[x|,<c|Lx|, (10.4)

menecusnuk oasxcapuncun. Y xonoa Ly onepamop B nu V ea ycmuea
akciaumupuwy  yuyyn Ly onepamop B nu  Vea ycmuea
AKCAAHMUPULLU 3apYP 84 emapiuoup.

Wcbor. bupop s E[O,l] yayn L omeparop ycTHra

S
akcrmantupui 6yncus. (10.4) ra xypa L , omepatrop B dazonn V
dazora y3apo Oup KuiimaTiau akciaantupaau. Illyara «kypa,
L;l : V' — B teckapu oneparop maBxkya. bapua f € [O, 1] Ba yelV
yUyH Lx=y TEeHTJIaMa Lx=y+(L,—L)x=
=y+({t—-s5)Lyx—(t—s)L;x Tenrnamara SKBUBAIHEHT 0yub, Oy
TeHrIamMa  y3  HaBbaruma X = L;l y+(t— S)L;1 (Ly—Ly)x
TeHTJIaMara 9KBUBAJUCHT oy mau. Arap

‘S_t‘<5:[c(HLOH_'_HLIH)]_l oynca, B  dasonun y3wura

akclaHtupyBun 1 x = L;l y+(t— S)L;1 (Ly—Ly)x  dopmyna
Ounan Oepuiaran [ aKCIAHTHPHUII KHCKAPTUPHO aKCIaHTUPHIIIAH
uoopar Oymamu. Illymra xypa, ‘ s—t ‘ <0  TEHICU3JIUKHU

KaHOATJIAHTUPYBYH [ € [O, 1] yayH L, axcmantupum V' ¢azoHHHT

yCTUTa aKCIIaHTHpaan. Arap Oupop ¢ € [O, 1] KAAMAT y4yH, MacajlaH

t=0 éku t=1 yuyn, V ¢asoHMHTr yCcTHTra aKCIaHTHPHII YPHUHIN
Oyiica, y xonaa [0, 1] OPaJIUKHM Y3YHJIMTH O JaH KMYMK OYIran

opanukdanapra 0ymm6, L, axcmantupum Oapda f € [O, 1] yuyH V
(Ga30HUHT ycTWra aKCIAHTUPYBYM DSKAHJIWTUHUA XOCWI KUJIaMH3.
Teopema ucoot 6yau.

ABBasio Jlupuxie wmacalacMHM €Tapjiuya CUJUIMK COXa Ba
erapiivya CWUIMK YerapaBud ILIapTjiap Y4YyH Kapanmui. by xomnaa
ITyaccon Ttenrnamacu Ba C(x)<0 yuyn Lu= f TeHrmamaHuHr
SUIINIII Macajacu Kyhujaaruda oup—Oupu OminaH OofiaHTaH Oyimasau.
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Teopema. QcR" coxa c>? cungea Kapawiniu 6a
L —onepamop Q coxaoa  Kamvuil  AURMUK  OYIuUO,

kosppuyuenmaapu C ¢ (ﬁ) cungpoan, xamoa c¢(x)<0 oyrcun. Y
yonoa azap Ilyaccon menznamacu yuyn JJupuxie macanacu

Au(x)= f(x), Vx e

u‘xe&Q - @(X)
uxmuéputi f(x) e C* (5) sa uxmuépuii @(x) € C 2, a(ﬁ) pynryus
yuyn C 2@ (ﬁ) cunghoan eyumea s2a 6yica,

Lu(x)= f(x), VxeQ

u‘xe@Q - w(x)
macana xam 6apua wy kaou f(x) ea @(x) @ynxkyusnap yuyn

c>¢ (ﬁ) cunghoan seona euumea ’2a OYyIAOU.

HcooT. Teopema maptura kypa L —omepaTOpHHUHT
ko3 punrentiapu

00‘5‘2 SZZaij(x)fiéj, VxeQ, EeR”

i=1 j=1
<C,

bl-HO,a <(,

la;; ‘O’a ¢l o <G (10.5)

IIapTJIapHU  KaHOATJIAaHTHPCUH, OyHma ¢y, ¢;— 95ca Mycohar
y3rapmacnapaup. (10.3) macana

Lv(x)=f(x)-Lo(x)= fi(x), VxeQ

macaiara V(x) =u(x)— @(x) ammarmrrupui épraMuia SKBUBATHEHT

OyAraHnWru yd4yH 4erapaBUil IIapT HOJb OyaraH Xoja OwiaH
YeKJIaHAMU3.

Liu=tLu+(-t)Au=f,0<¢t<1 (10.6)
TEHIJIaMaJlap OWIACHHH Kapaiimus. byana Ly =A, L=L 06ymmuo,

L ,— oneparopaunr kodbduuuentaapu (10.5) mapriapHu
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c; = min(l , Co ), C, = max (1 , Cl) ysrapmaciaap ~— Ouiad

KaHOATJIAHTUPAIH. L, OnepaTopHU

By Z{u(x)ecz’a(ﬁ): u(x)ZO,xeﬁﬂ} Banax (asocuHu

B, =C%(Q) banmax (asocura akCIAHTUPYBYH  YHM3HKJIH
yerapajaHraH oreparTop J1e6 Kapail MyMKHH.

L,u(x)=f(x), VxeQ

u‘xe@Q =0

Jlupuxie macanacuuusr Gapua f(x) € C* (ﬁ) GyHKIHS yayH OHp

KuiMaTii eqwumy Macanacu L, axcnantupumauar C “(Q) daso
ycTura y3apo OWp KMMUMaTIM aKCIAHTHPHUIIUTA SKBUBAICHTAHUD. by
Macaja €YUMHMHM U, OpKamu OenrunaiimMus. (10.3) macanma eunmu
Y4YH XOCHUJI KUJTMHAIUTaH

/()]

sup‘ u(x) ‘ < sup ‘M()C)‘-f- Csup ———
xeQ) xe6 Q) xeQ €0
TEHrcu3auKaaH (oi1ananuo,

|y < C-sup| )] < L1

X
GaxoxairHu xocui Kuwiamus, 6yuna C y3rapmac dakar ¢, C| ra Ba
(2 coxa auamerpura 6ornuk. IllyHra kypa

by, 0 <C( by I 01 7 )
TEHICU3JIMKIaH (oiaananuo
[y o, <€l Ao (10.7)

TEHTCHU3JIMK KeJNO YUKaau, SThbHU
Ju)y, <ClIL w0
oyuna C ¥Ysrapmac f ra Oormuk smac. Ilaprra xypa, Ly=A

omepatop B; dazonn B, ¢azo ycTura axkclmaHTHPraHH YUyH

napaMmeTp OVinWuya JAaBOM STTUPHUIN YCYJIMHU KYJIacak, HOKOpHUIAru
Teopema ucooT Oyaaau.
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FOkopunarn teopemana Ilyaccon TeHrnamacu yuyH Jupuxie

2.0/
macanacuauar C° 7 (€2) ¢asoma ewnmnmmm mapruga () coxa Ba

yerapapuii mapriapaarn  pyskmus C 2, cuHpra kKapamuwia 1aeo
ONMMHIU. XaKuKaTaa 3ca Oy mapTHU KaMaWTUpHUIl MyMKuH. OJauHTA
naparpaduiapaa kearupuirad [leppon ycyauau L —KaTbUH SJUTUITHK
omneparopjapra yMyMJIAIITAPUIN WYJId OWJIaH KyWHAard TeopeMaHu
XOCHJI KIJTaMU3.

Teopema. L onepamop wuecapanranecan €2 coxaoa xamwuil
onmunmuk  onepamop 6ynu6, c(x)<0 ea  f(X) xamoa L

o
onepamoprnune kodppuyuenmnapu wecapanranzan sa C~ () cungpea

kapawinu 6yacun. Bynoan mawxapu Q coxanunz uxmuépuii uezapa
HyKmacu mawky cgepa wapmunu KaHoamianmupcun. Y xonoa, azap
@(x) @ynrxyus 0 uecapada yznyxcus 6ynca,

Lu(x)= f(x), VxeQ
u‘xe&Q - @(X)

Hupuxne macanacu C 0 (ﬁ) NC>H? (QQ) cungpea xapawu seona
u(x) euumea sea 6ynaou.

Jlupuxiie Macaaacy €YMMUHMHT TJ100ajl PEryasapiuri XaKuIark
TEOpeMa XaM YPHUHIUIHUD:

Teopema. L onepamop € —uecapananean coxada xamwuil
osmmunmuk — oyauo, c(x)<0 ea f(x) ¢yukyus xamoa L

onepamoprune  kosppuyuenmaapu  C (ﬁ) cungea Kapawiiu

oyncun. Q  coxa C>@ cunghea Kapawinu ea ¢(x)€C2’a(§)

@yukyus o6yacun. Y xonoa
Lu(x)= f(x), VxeQ

u‘xe&Q - @(X)

2,0/
Hupuxne macanacu C77(Q) cungea xapawnu seona euumea sea
b6ynaou.
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11— §. JJATIJIAC TEHTJIAMACH YUYH XAJKAJIA
JIMPUXJIE MACAJIACUHU EYNAIII

Mapxkasnapun koopauHaTa Oommpa paguyctapu Ry Ba R,
oymran L, Ba L, KOHIEHTPHK aifmaHamap OWIaH dYerapalaHraH
coxama Awu =0 Jlammac Tenrnamacu yuyH Jlupuxie MacallaCHHH
€YMIII Tajlad KWJIMHTaH OYJICUH, IThHU

2 2 2 2
Upe Ty, =0, R <x"+y" <R;

”‘leflﬂ ”‘L2:f2'
Kyt6 koopaunaranap cucremacu (0, ¢0) ra yrui opkaau Jlupuxie

MacaJlaCu KyWUJaru KypyuHUILTa KEaaIu:

pzupp+pup+u¢(p:0, Ri<p<R,, 05¢<2r,

u(Ry, )= f1(9) (11.1)
u(Ry, ¢)= fr(9), 0<p<2r.

Bynman rtamkapu, Oy epmaru  fi(¢) Ba f,(@) uerapasuii
GyHKIMsIIapHU 277 1aBpiM AaBpHUi QyHKIMsIap aed Xucoomaimus.
Macananu euynin yuyyH @ypbe METOAUHU KyJUIauMu3. EuynmHU

u(p, @) =R(p)D(p) KYpUHMIIIA  KAaupamus. Yoy

u(p, ) =R(p)D(@) wudomanu (11.1) TeHrnamara Kyino
Op’R"+ DpR'+ RO"=0

TEHIJIMKHHE XOCHJI KiiaMu3. OXUPry TEHIJIMKHUHT Xap HKKaja

kucmuban R @ ra 6ynm6, HaTmkana

sz'!+pRl __@"
R O

TEHIJIaMaHu xocwi Kuiamus. Oparaa Oy TeHriamazaa y3rapyBuUWIapu
aXpaJiraH JeWniIaay, YyHKM TEHIJIaMaHUHT Yall TOMOHU (pakat O ra

.

(11.2)

OOFJIMK, YHI TOMOHHM 3ca ¢akar ¢ ra oornuk. lllynunraek, p Ba @
V3rapyBUWJIApHUHT Oup—Oupura Oofiauk Oynmarannurugan, (11.2)
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TEHIJIaMaHUHT Xap MKKajga KUCMH y3rapMac Oynuim kepak. Maskyp
ysrapmacaun A 16 Oenrunaiimus. YV xonga

sz"_I_pRV __@"
R O

TEHIJIMKKA 3ra Oynamu3. MabiymMku, (¢ Oyp4YakHUHT 277 OUpJIMKKA

= (11.3)

omumy Hartwkacuna U(0, ) QYHKIMSHUHT KHAMATH 3 XOJaTHra
Kaitamy,  SIbHH u(p, p)=u(p, p+2x). byHman sca
R(p)D(p)=R(p)DP(p+27r) oskanmurn kenubd uuxamm. Jlemak,
O(p)=D(p+27) 6ymu6, D(@) dyukus 27 maBpau Oyiaran
naBpuil  QYHKOMS ~— DKaH. O"+AD =0 TeHrjaMajaaH

CD((p):Acos(\/Zgo)qLBsin(\/ng) (A Ba B - wuxtulpwmii

ysrapmaciap) TeHIIMK KenuO  uwmkamau, 1ryauHraek  O(@)

(QYHKUMAHMHT JaBpuil (QYyHKIMS OSKaHIurugan A = n®  TeHrmuk
baxxapuiaanu, oyama n > (0 — OyTyH COH.

XaKuKaTaH Xam,

A cos(\/Z(p) + B sin(ﬁgp) =
= Acos[\/A(¢ +27)] + Bsin[\[A(p + 27)]

: A B
(Oenrunant: SInQ = , Cosa = ) TEHIJIUKAaH
V4% + B \ 4% + B

sin(a + \/Z(o) =sin(a + \/Zqo +27A ) OKAHJIWIM KeauO YMKau,
JieMaK Sin(ﬁ\/Z) cos(a + \/Z(o + ﬁ\/Z) =0, Oywman A= n’

SKaHJIUruHM Tomamm3, OyHma n >0 — Oyryn con. Dumu (11.3)

TEHIJIaMaJaH
0’ R"+ pR'—n*R =0 (11.4)
TEHIJaMaHu xocuin Kuinamus. Arap n#0 0Oyica, y xonga ymoy

TEHIJIAMaHUHT eunmuHn R(p0) = pﬂ KypuHUIIa H3nanmus. by

ndonanu (11.4) Tenrnamara KyamMu3 Ba P ra KucKapTHpHO

,uzznz,ém u=xtn (n>0)

OKaHJIMTI'MHH XOCHUJI KMJIaMH3.
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n=0 oyaranga (11.4) renrnamanuur edumu 1 Ba In p nan
noopar 6ynagu. lynaai kuimb, OU3 AacTiaaOKu XyCyCHUH XOCHJIalu
muddepeHnnan TCHIVIAMAaHUHT €UYUMHU OYJIaJuraH 4YeKCH3 COHJard
byHKIMsIIap
1, Inp, p" cos(np), p" sin(np), p~" cos(ng), p~" sin(ny)
(n=1, 2, ...) rtymramura sra OGymamms. Ym0y eddMIAPHUHT
WUFUHANCU XaM JIacTJIa0KW TEHTJIAMAHUHT €4UMHU OYiIu0, OM3HUHT

xonumusga Jlamiac TeHrimamacu ymMyMUMHM €YAMUHUHI KYPUHUIIU
KyWHaaru KypuHuIiaa oyiaau:
u(p, p)=ag+bylnp+
- _ o (11.5)
+> [(@,p" +b,p " )cos(ng) +(c,p" +d,p " )sin(np)].
n=l1
Dumu  daxkar  (11.5)  HuruHIMA u(Ry, ¢)= f1(p),
u(Ry, @)= f>(¢) derapaBuii IwApTIapHA KaHOATIAHTHpAIUTaH
kb Oapua kodpduumeHTIapHu  aHukigam  koiuau.  (11.5)
bopmymana p=R; Ba p=R, n1e6 omuo,
u(Ry, p)=ag+bylnR; +

+Z [(a,R," +b,R, " )cos(np)+(c,R," +d,R")sin(np)],
n=1

U(RZ R (D) =4a +b0 lnRz +

o0
+Z [(anR2n T bnRZ_n ) COS(I/Z(D) + (CnR2n + an2_n ) Sin(ngp)]
n=1
TEHIJITUKIIAPHU XOCHIT KUJIaMU3.
Tpuronomerpuk katopiapaa ®Dypse KodpDUITUESHTIAPUHU
anukjiam  dopMmyrnacunan  ¢oiganaHuO, KyHujgard TeHrjiaMaiap
CHUCTEMACHHU XOCUJT KWJIAMU3:
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( 1 2r
ay+byIn Ry =— [ fi(s)ds,
27 0
X (11.6,)

1 2r
ag+byIn Ry =—— | £(s)ds
0

\
(ag Ba by ra HucOaTaH eymaan);

-

27
a,R'+b R =% j f1(s)cos(ns)ds,
< 0 (11.6,)
1 2
a,R} +b Ry" = — | £(s)cos(ns)ds
0

“

(a, Ba b, ramnucGatan ednaanm);
(

27
¢, R +d R =% j f(s)sin(ns)ds,
< 0 (11.6.)
1 27
¢, RI+d R = — | £(s)sin(ns)ds
0

\
(¢, Ba d, raHucOaTaH e4uIany).

Maskyp TeHriamMamsap CHCTEeMacHJaH Oapya HOMabJIyM
ay, by, a,, b,, c,, d, xosbdumentiap tonmwranu. [lynra kypa
(11.1) mMacana tynuk eunnaau. Euum (11.5) €itmnma kypuHummaa
é3unanu, éinnmManaru kodpduuuentiap sca (11.6,), (11.6,), (11.6,)
dopmynanap Epaamuaa aHUKIaHAIH.

Xaakana Aupuxiie MacaJJaCMHU €4YUIITa JOUP MUCOJLIAP

1 — MucoJ1. Arap OTCHIMA XaJKaHUHT WYKH aiJIaHaCcHJIa HOJIb

Oynu0, TamKu angaHacuaa COS @ ra TeHr Oyica, Xalkaaa

MOTEHI[HAIHA AaHUKJIaHT.
Eunm. Xankana u(0, () NOTEHIUATHUHT TabpUUIAH KEIHO

YUKHO, KyWHIaru MacajlaHl XOCUJI KUJIaMuU3:

136



(Au=0, 1<p<2, 0<p<2r,
u(l,p)=0, 0<p<2r,
(u(2,p)=cosp, 0<p<2r.

.

YMyman onranga muconHu eummiga (11.6,), (11.6,), (11.6,)
dbopmynanapaaru 0Oapya MHTErpaJUIapHM XUCOOJaMHU3 Ba MOC
TEHIJAMajap CHUCTEMACHHH  €4uo, ay, by, a,, b,, c,, d,
kod(punMenTnapun aHuKiIaimui. by Xonmma myHpmad — xycycui
CUMMJIAPHU AHUKJIAIl KEPAKKH, 1Ty XYCYCHWA €UMMIIAPHUHT YU3UKJIU
KOMOMHAIIMACH YerapaBuil MIAPTIAPHU KAHOATIAHTUPCUH. YIIOY

MHcona myHaail xycycustan u(p, @) =a; pcos@ + b ,0_1 COS @

YU3UKJIU KOMOMHaIus Oakapanu. YerapaBuil mapriapjaH KyWuaaru
TEHIIaMaJIap CUCTEMAaCUHU XOCHJI KUJIaMU3:

a + bl = O,
2611 + ﬁ = 1,
2
2 2
Oy cucTeMaHu ednd, a; = g, b = —5 SKAHJIUTUHU TOMAMM3.
2

1
[lynmait kuu6, eaum  u(p, @) =—(p——) cos@ nan udopar.
yo,

3
2 — MHCoJ1. XaJIKa yerapaiapuaa y3rapMac MmoTeHIuaan oyiran
(Au=0, 1<p<2, 0<p<2r,

u(l, p)=2, 0<p<2r,

u(2,p)=1, 0<p<2r,

.

MacaJlaH!d €4YHHT.
Eunm. by xonga eunMHM @ ra OOFNIMK OYyiMaraH Xojjaa

KUAUpaMK3, SbHA CUYUMHU u(p)=ag+bylnp xypunumua
n3naiMu3. Yoy QyHKIMSIHY yerapaBuil mapriapra Kymuno,
ayg+bylnl=2

a +b01n2=1
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TEHrJIaMajap CHCTEMacCHHH XOCHJ KWIAMH3 Ba TEHIJamalap
cucteMacuHu  eund, ag =2, by=-log,e SKAHJIUTUHA

anuknanmus. lllynra xypa,
Inp
u(p)=2-—-
o In2

GyHKIUA edum OyJiaiu.
3 — mucou. Kynunaru Jlupuxie MacanaciHU €UHHT:

(Au=0, 1<p<2, 0<p<2r,

N\

u(l, p)=cosep, 0<p<2r,

u(2, p)=sing, 0<p<2r.
b

n> Y%>
c,, d, (n>1) xoopduunentaapuunr dapyacu Hoira TeHr OYmuo,

Eupm. Texkmupu® Kypull MyMKHHKH, dg, by, a

a, by, ¢, dy xoopdumentnap sca,
a1+b1=1 C1+d1:()

b_y.

2a1+—= 2C1+ﬁ:1,
2 2

TEeHrJaMalap CHCTEMacH OpKaIM aHWKJIaHagu. by TeHrmamanap
CUCTEMACHUHHU €U0,

1 4 2 2
a4 =—— ) = —, C1 = —, d = ——
1=y ATy asy AEg
skauauruau Tonamus. llynaaai kummo,
1 4 2 1.
u(p, ¢)=| —=p+-—[CO8SP+—| p—— |sinQ
3 3p 3 Jo,

(GyHKIMS MacajJaHUHT €9UMU OYIaiu.

Jlamutac Ttenrnmamacu yuyH Jlupuxiie macanacu 4erapajaHraH
coxajapia sroHa edumra 3ra Oynraniaura yuyH, 1 — 3 mucoinapaa
KypcaTuiraH e4umiiapJiaH Tallkapu, OOIIKa edyrmiiapra sra Oyiauim
MYMKHH 3Mac.

Nuyku Ba Tamku Jlupuxiie macaiaajapu

Jupuxie Macajiacuia MKKUTAa aCOCHM XOJUIapHU Kapanmui. by
XoJilapaaH Oupu Xalka jgoupa Oynaran Xoa Oyriaca, HKKUHYUCH
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JTIOUPAHUHT TAIIKAPUCUIHD. Nukn Hupuxie Macajiacu

(RIZO, R2:R)
pzupp+pup+uw=0, 0<p<R, 0<¢p<2r,

u(R, )=f(p), 0<p<2z

KypuHuiga OYnamd, MacaJaHMHI CYWIMIIM  Xajkana Jupuxie
MacaJacMHM €ddll cuHrapu OYymmuO, OyHIa, L HHUHI HOJra

WHTUITAHKIA YerapajanMaran Oyaaanra
Inp, p "cos(np), p "sin(np), n=1,2,.. “xycycuii

eunmiapu onuHmanau. lllyHra xypa, nuku Jlupuxiie MacajiaCUHUHT

CUMMHU
n

u(p, p)=, (g) [a, cos(np) + b, sin(ng)]
n=0

KypuHHLIIary GpyHkuus 6yamb, Oyuna a, Ba b, xosddurmentnap

2r 2r
w=— [ 1@, a,== | f@)costup)dp (n>0)
0 0

. (11.7)

by == [ f(p)sinnp)dp
0

T
(GopMyIanap opKaau aHUKIaHAIH.
Bomkaua cy3 Ounan aiitranna, f(¢)  ¢ydkuusan Pypbe
KaTtopura €aMus:

f (@)= _la, cos(ng)+b, sin(np)],
n=0

n
KeMUH KaTOPHUHT Xap Oup XaauHu (%) kod(duimentra

Kynantupamus. Macanas,

Au=0, 0<p<l, 0<ep<2r,
u(l, gp):cosz(p, 0<@p<2r
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HNYKHU I[I/IpI/IXJ'IC MacCaJJaCMHHUHI' CUHUMHU

u(p, @)= % + % ,02 cos(2¢) ¢yukumsiman ubopar.

pzupp+pup+u(p(p=0, R<p<w, 0<p<2rm,
u(R, )= f(p), 0<p<2rx

tamky Jupuxiae macamacu (R =R, R, =00) onguarum macama
cuHrapu euwinO, OyHAa, L HHUHT YEKCHU3JIMKKAa WHTWITaHUAa

yerapajaHMaras Oyaaauran Inp, p" cos(np),

p"sin(np), n=1, 2, ... “Xycycuii” euuMIIapH  OJTHHMAiIH.

[lyHxra xypa, Tamky J{upuxiie MacaJlaCUHUHT €YUMHU
—n

u(p, )= Z(gj [a,, cos(np) + b, sin(ng)]
n=0

Kypunuiiaaru — QyHkuusigaH — ubopatr  Oynumb, a

Ba b

n n

koapbunmentaap (11.7) bopmyna opkanu Tonuiaaau. MacanaH,

Au=0, lI<p<+o, 0<p<2r,
u(l, gp):sin3gp, 0<@p<2r

TalllKH1 I[HpI/IXJIe MacCaJJaCMHHUHI' CHUMHU

u(p, @)= 3. lsin Q- 1 %Sin(3¢) GyHKIHAIaH HOOpPAaT.

[Ilyan Tabkuanam KEpaKKW, WMKKW YIYOBIM YerapajlaHMaraH
coxana Jlammac TeHriiamMmacu yuyyH @ Jupuxie MacaJaCUHUHT
yerapajaHral €4uMH sITOHAIUD.

4 — mucoa. bup xuncmm 0< p<a, 0<@<a cekropma

u(p, 0)=u(p, )=0, u(a, @)= Ap (A=const)  dgerapasmii
mapTiIapHu KaHOaTJIIaHTHUPpaAWuI'aH cTalmroHap TaKCUMJIAHTaH
TeMIepaTypaHu TOIHHT.
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0 w(p,0) =0  a %

Eunm. Mucongaru cranoHap TakCHUMJIAHTAH TEMIIEpaTypaHu
TOIHUII Kyiuaara Jluprxie MacalaCHHUHT €4UMH OYJ1aIn:

-

pzupp+pup+u(p¢,=0, O<p<a, O<p<a<2r,

u(p, O)=u(p, a), 0<p<a,
u(a,p)=Ap, 0<p<c.

N

Mucomau  eunmga @Dypse  MeroauaaH — (oiimaraHaMus.
u(p, @)=R(p)D(@) nebd onubd, y3rapyBUnIapHU AKPATHIIT WY

OuaH, UKKUTa oaaui AudepeHian TeHriaMa XoCiI KuilamMus:
0’R"+ pR'—AR=0, ®"+ 1D =0. (11.8)
0=u(p, 0) = R(p)P(0) Ba O=u(p, a)=R(p)P(a)
mapriaapaad P(0) = O(a) =0 6ynumm xkenu6d unkaau. Harmkana
{(D"+/1(D:O, O<p<a

®(0) = D(a) =0
niw
[typm—JInyBumis MacanacuHu e4n6, A, = (—) XOC KMMMAT Ba
(04
. niw
CDn(go)zsm(—(pj, n=1, 2, ... xoc ¢yHKIMsIApra 9ra
a

6ynamms. R(p) oysxkumsan  R(p)= p* xypunumma kuaupamus.

by udonanu (11.8) Tenrnamara kyinuo0, KyingaruHyu TOIaMmu3:
niw

2
,u(,u—l)+,u—(—j =0, Oynnman ,u=iﬂ.
(04 (94
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R(p) GyHKIMsHHHT  (Macala ~ MabHOCHMTa  Kypa)

niw

YerapalaHraHIuruHu dstudopra omub, R, (p)= p ¢ osxaHauruHu

TOIAMM3. Macananuar XyCycuu eYnMIIapu
nw

u,(p, p)=p ¢ Sln(mz¢j, n=1, 2,... xypunumuga Gymuo,
(94

Oy euuMJIap OpKaJu Macaja e4uMu

0 ni
— . (nrm
u(p, )= c,p @ Sm[zfﬂj
n=I

¢yskims makimpa xocun Oymamu. Eummparn ¢, (n=1,2,...)
ysrapmac  koddduimentiapan  u(a, @)= A@ ImapTaaH
dolinanann® aHUKIAMU3.

nrw
u(a, )= Zc a? s1n(ngpj
n=l a

TEHTJIMKKA SraMu3.
ynait kuiuo,

I’lﬂ'

2

c,a % :—jA sm(nﬂ gojdgp 21128
7 a

OyH1aH

24 ¢ . (nx | 2a4
c, = mjgosm[g jdgo (- = .

niw

aa * nra ¢
Jlemak, MacaJlaHUHT €YUMU

S nr s1n(n7z(pj
24 Z( 1)n+1( j a

u(p, w)————- .

KYpUHHIIA €3WIAN.
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[IlyHu TabKuUIall KEPaKKy, MaCaJaHUHl eUuMU O =d, P =«

yerapaBuyd HYKTaJa 4YerapaBUil KUMMATHHUHI KEJIUIIYBYAH SMAcCJUTU
Tydailii, MaXCyCIMKKa 3ra OY1aam.

Jloupa yuyn Ilyaccon wmHrerpamu. Kommiiekc makiaa
émm. Yerapasuii  mapr R(Sin@, COS@) KypuHHIIAATH

panuonan ¢ynkuus Oyaran xouajga Jlupuxie macajacMHUHT
eYnMH

Mabnymku, powpa Yy4YyH HWYKA Ba Tamku Jlupuxie
MacaIAJIADUHUHT  €YMMHUHU HMHTErpall KYpPUHHILIJA  TaCBHUPJIALI

MyMkuH (ITyaccon unTerpanmm):
2

u(p, @)=~ | B=p" (e (p<h)

e 27 R*=2pRcos(p—a) + p* P ’
27 2 p2

up, )= [ —L——f(@)yda (p>R).

27 0> —2pRcos(p—a)+R

by dhopMynanap yMyMuil Cynmepno3unys METOAUHUHT HATHKACH
SKAHJIMTUHU KypcaraMu3. AHUKJIWK YYyH WYKHA MacajlaHd KapauMus.
Tamky macana XxaM IIyHra yXmant €3uiajiu.

u(p, ¢)=, (%) [a,, cos(np) + b, sin(ng)]
n=0

dopmynana Oypbe kodhuimeHTIapu ypHura Kynuo,

127z
u(p, )=— [ f(@)
0

: % + i (%) (an cos(ng)cos(na) + sin(ne) sin(na)) da =
n=1

272' 00 n
1 _[f(a) %+Z{(%) cos(n(p—a)) |da
0 n=

T

TCHI'NIMKHHU XOCHUJI KHJIaMU3.
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gnlo—a) | —in(p-a) 0

cos(n(p—a)) = , g=—xI1 OV INIIMHA
(n(¢-a)) 5 9="5 y

Xxucobra 010, Xamja YeKCH3 KaMaloBUU M€OMETPUK MPOTPECCUSIHUHT
WUFUHAMCUHU TONHII popMyJiacura Kypa,

% + > q" cos(n(p—a)) = % + % > q" [ein(¢_a) + e_i”((/’_a)J =
n=l1 n=l1

= % _1 + g {(qei((p—a) )n + (qe—i(q?—a) )n H -

qe + qe
1—qe' @@ - ge i(972)

1+

1
2

i(p-a) ~i(p-a) }
_1 1-¢° _1 R*-p’
2 1-2gcos(p—a)+q> 2 R?>-2Rpcos(p—a)+p>

[IIynra xypa,
2r 2 2
1 R* —
u(p. @) =5 [ — £ ~f(e)da (p<R).
Ty R™=2Rpcos(p—a)+p

Ilyaccon ¢Qopmynacuau Oomikada (KOMIIIEKC IIIaKJIJar)
KYpUHHUILTa KeJITupaMus3. MabiiyMKH,
2 2 '
R* - p? R[] —ReRela+Z
2 2 . 2 i’
R”—=2Rpcos(p—a)+ p ‘Re’“—z‘ Re™” -z

YyHKU

Re“+z Re (Re%+ pe'?)(R e — pe'?)
Re-z  (Re— pe'?)(Re™ - pe'?)
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R2 _‘2‘2 +,OR|:€i(¢_a) _ei(a_(ﬂ):| R2 _‘Z‘Z

=Re 5
‘R e — ‘R e —
[Tynunr yuyn [lyaccon I/IHTCFpaJII/I
Rd“+z
u(z) = Re— J f(a) da
Re'* —z

KypuHHIa E3wnanu. Yoy unTerpanma § = RE ne0 Oenrumaril

KupuTcak, yHma da =——  0ymub, Hatmwkama IlyaccoH
ig

WHTETPAIMHUHT OXHUPTH KOMIUIEKC KYpHHHINTa KeJIraH XoJIJard

dbopMyacuHM XOCUI KUJIaMU3:

u(z) = Rez—-f f@jg+zé£3\4<R.

C]=R -z ¢
Arap f({) - uerapaBuit pyHKIMs SIN@ Ba COSQ Tra HHcOATaH
pannoHan QyHkuus Oyinca, y xonaa (11.9) dopmynagaru mHTerpat

KOJIMKJIAp Hazapusicu €paMuaa XucoonaHaau.
5 - mucoa. Kynnnaru Jlupuxie MacalaCUHA €UUHT:

(11.9)

(Au=0, |7<2,
<u‘ _ 2sing
2 5430089

Eunm. Jlupuxne wmacanacunu eunmaa (11.9) dopmynanan

olalaHaMu3. =2e'% ned OJIAIIHK, X0JI71a
y

sina—— 6 _2 , COSa = £ 2 6ynmub,  4erapaBuii
2i\ 2 ¢ 202 ¢

byHKIMSA

145



_ 2sina 26 26
u(§)5+3cosa5+3(§+2j
2\2 ¢

2 P-4 2 c? -4

Q3¢ 4200412 i 3(“6)(“2}
3

oynaau. Kyiingaru MHTErpajiHi XUco0IaiMus:

;oL 27 - +2)
VY 3<§+6>(4+ j(é 2)¢

by wunTerpanma ‘Z‘ =2 aiijgaHajgard MyHAJIWII COAT CTPeNIKacura

dc.

Kapid. Murerpan octuparun () dyHkius ‘f‘ >2 coxama { =—
OynraH OMTTa YEKJIM MaxCyc HyKTara 3ra, 0y Maxcyc HyKTa OMpHHYHU
TapTHOJIM KyTO MaxCyc HyKTa Ba { =00 HyKTa dca Gaprapad KHIHIII

MYMKHH OYyiraH wmaxcyc HykTagup. KeHratupuiaraH KOMILIEKC
TEKUCJIVK YYyH KOJIMKIap Xxakuaaru Komu teopemacura kypa:

[=—res F({)—res F({)
g=-6 g=00
MyHOca0aT YpuHIu Oynaau.
Jactinabd, ¢ =—6 HykTaga KOJIUKHH XHCOOIAiMu3:

2 32 z—6
§QS6F(§)31'(_16)(2+6>-6
3

426 262

i (z+6)-6 3i 6+z
F () cpyHKuHﬂHH ¢ =00 Hykra aTpoduaa EAMuU3:
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4 z
1‘2)(”; L1 2
2
FO-5 e 57 NIV
1+— || 1+— —
¢ 3¢ &
byuman  res F({)= —% OYIUIINHA TOTIAMHU3.
—0 i
Jlemak,
1_3.2—6+2 2 22_ 4z
3i 246 3i 3i z+6 3z(z+6)
4_ x+iy 4 (x+ly)(6+x ly)
3i 6+x+iy 3 (6+x) +y
OyHaaH
Rel = 8y2 5
36 +12x+x"+y
€K1
Re/ — 8psin @ :
36 +12pcosp+ p

Oymummun  tomamu3. lyngait  kuiub, Oepuiran
MacaJlaCHHUHT €YUMH

8psin @
36+12,ocosgo+,02

u(p, @)=

byHKIMAAaH nOopat Oynaau.
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12 - §. KOH®OPM AKCJIAHTUPHUILJIAP YCYJIN

Kommiekc y3rapyBumwiam (QyHKIUsJIAp Hazapusicu ycCysuiapu
KYITHHA MAaTeMAaTHK MacajajlapHU C€UuIlga camapaid KYJJTaHWUIaIH.
Xycycan, Jlamiac TeHrinaMacu ydyH KyWWITaH 4erapaBuid MacaJlaHU
CUMINIAa aHATUTUK QYHKIMSUIAQpHU KyJUlalml  KYNruHa — xoJuiapia
CUYMMHHHT €Tapyida Cojja YCYJuHH Oepaau. byHuHT acocuii cabadu
KOMIUICKC V3rapyBUWIM aHAIUTUK (QyHKUOUssap OWJlaH HMKKHU
Yy3rapyBUYWIM TAPMOHUK (PYHKIUSIIAp OpacUiard MaBxKyJ OOFIUKIUK
Ba KOH(MOpPM akciaHTupuiaa Jlaruiac TEHTIIaMaCHHUHT WHBapHaHT
AKAHJIUTUIUD.

Texucouknga X Ba Y y3rapyBumwiap Oyiinua Mypakkad

IIaKIJard coxana U, +u,, = 0 Jlamac TeHraamMacMHU KaHIAHmIHp

Yy
yerapaBul maptiap OuigaH euuin Tajnad KuwiuHraH OyicuH. By
yerapaBuit Mmacananu = f(z) KOH(MOPM aKCIAHTUPHII HATHKACH A

& Ba 7 y3rapyBuwiapra OOFIMK COIjla coxama iU gt +1u nn =0
Jlamiac TeHIJamMacd y4dyH SHTM 4erapaBuil  MacajaHH edyMIira
aIMaIITUPHII MyMKHH Oymamu, OyHma  z=x+iy, =<+

oym6, ¢ = f(z) 6ymranma u(S)=u(z).
v 74

Wypaswab sfpuanmmars
coxa

¥

Foudopm axcnantup

Uxx + Uyy = 0

ﬁ,se “i“ﬂqn = 0
Opmuid KFpHHHIIT A H
CO¥a

(=]
=y
o
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Kondopwm akcrmantupuiira Hucbatan Jlamiaac TEHTJIaMaCMHUHT
WHBAPUAHTINTU XaKUJaru Kynuaaru TeopeMa YpuHiuiaup.

1 —reopema. z=g(¢) anarnumux ¢ynkyus G coxanu D
coxaza xoupopm axcnammupysuu éa D coxaoa u(z) eapmonux

Gyuxyusn 6yacun. 'Y yonoa u($)=u(g(l)) @ynkyus G coxaoa
2apMOHUK PYHKYUs OYIAOU.

Ucoor. u(é,n)=u(x(&,n), y(E,m))  dysxums Jlamac

OIEepaToOpy AJIMAIUTUPHUIIMHUA KyJUJlaranja KaHJad Yy3rapullnHU
aHUKJIauMU3.

Uy =UeSy +Upy, Uy, =Ugs), +UpTY,,,
S o) ~ ~ ~
Uy, = ué:géx + i1y + 2u§,7§x77x + Mgfxx +iplyy

.~ 2~ 2 ~ ~ ~
Uyy =Uggey Tyl + 2UgnGy ]y, HUeGy, + Uyl
XocuianapHu Xxucoomaitmus. byHian

~ 2 2 ~ 2 2
Uxx +uyy :uejf(gx +95y)+u7777(77x +77y)+

+2ﬂ§77 (gxnx + gyny) + IZ§ (gxx + é:yy) + 1/777 (nxx + nyy)
TEHTMKHU Xocu Kuiamus. & = &(x, ) Ba 17 =1(x,y) Teckapu
aJIMaIITUPUIILIAP Y3apo KylIMa TapMOHUK QyHKIUsIap 0yiuo, yiaap
épmamuna § = f(z)=&+in (z=x+iy) anamuruk 6yiaran
Teckapu QyHKIUSHHA XOoCwI Kitamu3. Komm—Puman maptiapura
Kypa,

2,2 2,02 2 2 1A\ |2
§x+§y:§x+77x:77y+77x:‘f(z) ) gxnx+§y77y20
TEHIJIMKJIapra sra 0ynamu3. lIlyHUHT yayH
~ ~ SNV - 1
Uy Ty, = (Ugs +u77,7)‘f (z)‘ ékn Ag i =——A, ju

el

TEHIJIMK Xocwi Oymanu. Bywman aca, u(z)=u(x,y) QyHKIUSHUAHT

D coxama rapMOHUK (YHKIHS Ba ‘ f '(Z)‘2 # (0 osxanmurumaH

u(c,n) =u(x(&,7m), y(¢,n))  GyHKUMAHMHI  XaM  TrapMOHMK
GYHKIIMS SKaHJIUTHHU XOCWJI Kujamu3. by HaTtmwka KoHbOpM
aKcIaHTupuuap €paamuaa upuxie MacajsaCuHU €YUl YCYJIUHUHT
ACOCUHU TaITKWJI ATaJIH.
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Opnuii coxa (ailyiana, S(PUMTEKUCIIUK, TYFpU TYPTOypUaK) y4uyH
Jlarac tenrnamacuuuar U(E, 77) €Y4MMHU TONWITAHIAH KEWWH, Oy
eummra & =&(x, y), n=n(x, ¥)  TEHIMKIapHH  KYyHuO,
MacTIIa0K¥ KUAUPHUIAéTraH MacaJaHWHT aBBaITH Y3rapyBUMIapaart
u(x, y) cYNMHH XOCHIJ KHJIaMHU3.

Yerapananran D coxanunr uerapacu I’ 6ymm0, ynma ug(z)
y3lykcu3 (QyHKuus OepuiraH OyncuH. Jlammac TeHriamMacw ydyH
Kinaccuk Jlupuxje Macajacu Kyduiarmya: myHmad Oup u(z2)
(YHKIUSAHA TOMUII Kepakkw, Oy ¢ymkmus [ coxaga TrapMOHHK
¢yukuus O0yaub, [ coxamunr I’ derapacurauya ysaykcms Ba I
gerapaja oca u(z) ynxuus uy(z) KuitMaTHE KaOyJl KHICHH, STbHU

Au=0, zeD; u‘Zer =uy(2). (12.1)

Bynna u(z)=u(x, y), uy(z)=uy(x, y) - xaxkuxuii Kuimariu
o* o

Gyukuusaap, A = st - Jlarnac oneparopu.  (12.1) kmaccuk
ox~ oy

Jlupuxie MacaJlaCUHUHT €YMMH MaBXXy]l Ba ITOHAJUP.

(12.1) knaccuk [upuxne wmacajnacu OwiaH Oupra YyHJaH
YMYMUUPOK OYJIraH, SbHU YyerapajaHraH, YeKJIM COHJIaru y3JIuIra ara
oynran uy(z) dynxmus yuyn (12.1) xypunumparn — Jupuxie
MacaJlaCMHU XaMm Kapahmu3. byHma D coxaga TapMOHHUK,
yerapajanrad mysdjgai #(z) GyHKIMSHA TOMUII Tanad STUIAIUKH, Oy

GyHKIHA  yuyH u(z)‘r =uy(2) gerapaBuil mapr uy(z)
GYHKUMSHUHT Oapua y3JyKCH3JIMK HyKTajlapujaa VpUHIM OYiauo, Oy
ayktagapaa u(z) ¢yokmus D coxammnr I gerapacuraua

y3IyKcu3aup. Ym0y Macajga Kapamaérran maiitma [ coxa
yerapajaHMaraH coxa OyIuImm XxaM MyMKHH.

Ymby xkypunumgarn Jupuxie MacaJlaCUHUHT €YUMHU XaMm
MaBKy/l Ba ATOHAIUP.

2 — Teopema. Adeap u(z) ¢ynxyus ‘ z ‘ <1 ooupaoa 2apmonux

6a ‘Z‘ <1 énux ooupaoa uecapanranean 6ynubd, yekiu conoazu yezapa

HYKMANapuoan mawkapu, ooupa udezapacueava y3IyKcuz 0yica, y
xonoa Kyuuoaeu Ilyaccon popmynacu ypurau o6ynaou:
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1—72

u@®ydo,  (122)

0 1—2rcos(go—¢9)+r2

OyHOa Z=rei(p, 0<r<lI.
3 — teopema. Arap u(z) pynxkyus Imz >0 roxopu spum

meKuciukoa 2apmonux ea ueeapanawzan 6ynmuo, Imz=0 myepu
yusuKeaua 4exkiu CoHoaeu HYKmaiapoaw mawkapu HyKmaiapoa
yanykcus oynca, y xonoa u(z) ¢ynkyus yuyn Kyuiuoazu Kypunumoazu

Ilyaccon popmynacu ypumau 6yaaou:

17 t
u(z)=— | y”’z() ~d, (12.3)
o, (t=x)"+y
oynoa z=x+1iy, y>0.
1
[IyHuHTOEK, ); 7= Re : TESHIJINKJIaH
(t—x)"+y i(t—2z)

dornanann6, Ilyaccon ¢dopMmynacuHu KyHugaruda Xam €3Hlll
MYMKHH:
+00

u(z)zRe1 .[ u(t)dt.

i Y t—z
—00

By dopmyna épmamuaa Imz > 0 roxkopu sipum Tekucnukaa Jlamiac
TEHIJIaMacu y4yH J{upuxie macanacu, SbHU

Au=0, y>0; u‘yzo = R(x)

MacallaH{ €4rIll MyMKHH, OyHIa R(X) XaKukuil pannoHais GyHKIHs
6y110, XaKMKKi YK1a KyTonapra ora smac Ba z —> o0 1a R(z) = 0.
by macananusr euumu (12.4) bopmynara kypa,

(12.4)

400
u(z)=Re 1. I R(t)dt
7Tl _Oot—z

KypuHuinaa 6ynaau, oyana Imz >0 . By uarerpasnu Koiaukiap
Hazapusicu €pAaamMuaa xucoOaam MyMKHH:
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u(z)=—2Re Z res R(e) (12.5)
Img“k<0§:§k &~z

By epna R({) ¢yukuussauar Gapua KyrOaap 6yiinya KOJIUKIApHHHI
Im{ <0 kyiiu sipuM TEKUCTUKIAH OJIAMH3.
1 — mucoua. Kyinnaru /[uprxiie MacaaaciHU €UUHT:

1

1+x
Eunm. Konaguxmap Epaamuaa  anukiaaHagurad — (12.4)
dbopmynanan doitnananuo,

u(z)=-2Re res 21 =
¢=i (I+57 )¢ ~2)

| y+1
2i(Z-I—i) x2+(y+])2
SKAHJIUT'MHU XOCHUJI KWJIaMUN3.

OHnu uxtu€puit Oup Oornamum coxada Jlamiac TeHriaamacu
yuyH [{upuxiie macanacuHu KapanMus:

Au=0, zeD; u‘rzuo(z), (12.6)
oyuma D coxauunr [’ yerapacu OuTTagaH Kym HyKTajgapaH TalIKWI
tonrad. by mMacamanunr euumu [ coxana KOH()OPM aKCIaHTHPHIIHN
KyJi1ao0, noupara €Kd IOKOpPU SIpUM TEKUCIUKKA KOH(POPM

aKcIaHTHpUIaan, Xxamaa [yaccon Gpopmynacuuu Kyuiab TOMAIaIm.
¢ =h(z) dynxkmus D coxann Im¢ >0 rokopu sipuM TeKUCIHMKKa

koHpopM  akciaHtupcuH, z=g({) GyHKOMs dca  TeCKapu

akcmantupuinr - Oyacun. Y xomma u($)=u(g({)) odyaxmus
Im{ >0 rokopu sSIpuM TEKHCIHMKAa TapMOHUK (GyHKIMs OYiuo,

ﬁ‘nzo =1 (Z)‘Zer =uy($), 6ynna § =< +in, yerapasuii mapTHU

kKaHoaTnantupanau. Lllyaunraek, (12.4) popmynara acocan

. 1 "y (1)
u(():Rem__[oto_gdt

Au=0, y>0; u‘y:(): 5 -

=-2Re
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TCHTJIMKHU XOCHJ Kwiamu3. OXHPrd TEHIIHKIA ¢ =h(z2),

t =h(r) neb y3rapyBumnapuu aamamrrupu6, (12.6) MacamaHuHT
€YMMUHHU TOIAMU3:

u(z) = Re— [ Uy (D7) ;-
7 h(z) = h(z)

Xynmu mynuHraek, arap w= f(z) ¢yakuus D coxann

(12.7)

‘w‘ <1 mompara koH(pOpM aKcIaHTHpCA, Y X0

zd
u(z) = Rez—m[lf(g)giz—g, ‘Z‘<1

dbopMmyiagan (poﬁz[anaHI/I6 (12.6) MacanaHMHT €YHUMUHHU
f(&)+ 1 (2) /(<)
z)=R d .
R j Oro-raro® Y

KYpUHUILIA €31 MyMKHUH 6yJIa,Z[I/I.

Kynruna xomnappa, (12.6) MacanaHUHI €4YMMHMHM TOMMIIIA
(12.7) éxu (12.8) wuHTerpaiapHu xucodnam ypuura [ coxaHu
OMPJIMK JoMpara €Ku IOKOPH SPUM TEKUCIMKKA Tonuiran & = h(z)

KOH(OPM aKCIaHTUPHUIIHM KYi1ad, [lyaccon nHTerpanu xucoOaaHaau
Ba OJIMHIaH HaTWkaga ¢ = h(Z) ajaMamTupuin KyIaHuIaiu.

Kyuugarn mucon kypcaraauku, arap upuxiie MacanaCHHUHT
KyHuIrmmaa Kugapuiaaérran #(z) GyHKIus ydyH derapajaHraHivk
maptd Tanad KWIMHMAaca, y XOJiJa STOHAJIUK TEOpeMacH YpUHIIN
oymMaiiau.

2 — mucoa. a) u(x, y)=y oyakmua y >0 roxopu spum
TEKUCIHMKA TADMOHMK, CoXa dyerapacuraya ysiykcus, y =0 (x # o0)
oyaranma u(x, y) =0. Masaymku, u(x, y) =0 dyukuus xam Oapua

IIapTIIApHU KAaHOATIAHTHPA/IH.
2 2
1—x* —
6) u(x, y)=—5—=—=Re
(x=1)"+y -z

coxaja TapMOHHMK, coxa uyerapacuHuHr (1,0) HykTracuaaH OoIlIKa

1+z
GyHKIHSA X%+ y2 <1

Oapua HyKTaJapulia y3JIyKCHU3, X+ y2 =1 aiimana HyKTaJapUHWHT
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(1,0) wnHykracuman Oomika Oapya HyKTajapuja HOJITa TEHT.
u(x, y) =0 ¢yuxuns xam 6apya mapTiapHi KaHOATITaHTHPAJIH.
Kondopm akcnantupunuiap ycynu Owian tekuciaukiaa Jlarmac
TEHIJIAaMaCl y4YyH KYWHWJITaH YerapaBud MacajallapHU €YUIIra JIOUp
Oup KaH4Ya MUCOJUIAPHU KEJIITUPAMHU3.
3 — mucoa. x>0, y>0 Oupunum xBagpantma Au =0

Jlamiac TeHTIIaMacHHUHT u‘x_o =0, u ‘y—O =6(x—1) uerapasuii
MapTIapHd  KAaHOATIaHTUPraH  €4MMHMHM  TONHMHI,  OyHJa
I, x>0, _
O(x) = — Xesucaitg QyHKIMACH.
0, x<0

Eunm. Mabnymin, ¢ = 22 KOMIUIEKC Y3rapyBUMIIM (hYHKITHS

Z KOMIUIEKC TEKUCIMKHUHT OMPUHYN YOoparuja aHuKJaHraH 0ymnuo,
OepriIraH COXaHu ( KOMIUIEKC TEKUCIUKHUHT 77 > 0 roKopH sipumM

TEKUCJIUTUTa aKCIaHTUPTaHU, XO0JIJIa:
— Mycbar SpuM YK X HH Xakukuii & MycOar spuMm YKKa
aKCIIAaHTUPA]IH;
— Mycbar spuM YK ) HU Xakukuidi & MaH(pHH ApuM YKKa
aKCJIaHTUPAIH.

7 z=x+iy i C=¢+in

6
1 x 3 I 3

[lynnait kununb, Kyiuaaru xyJjiocara KeJaMus:

(x, y) Tekucaukaaru (&, ) TexucnMKmATH
yerapaBui Macalia yerapaBuyd Macalia
Au=0, x>0, y>0, (Al =0, n>0,
Ju‘x:O:O, y=0, —> <ﬁ _ 1, &x>1,
=0
u‘y:O:H(x—l), x>0, |7 0, <L
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[llyHu TabKUUIAIl KEPaKKd, § = 22, apHu & +in =(x+ iy)2

TEHIIIUKIAH & = X2 - y2 , 1 =2Xxy MyHocabaTiap KeIub YUKaIu.

(&, 1) texucnukaa Jupuxiie MacaJaCHHUHI €YUMH KyHHaard
[TyaccoH MHTErpaiu OpKaju aHI/IKJ'IaHaILI/I‘

i 77)_77 u(t, O)dt
j(t— &+’

Kyimmran u(&, 0) Gouutanrud mapTHu 36THOOPra 0Jno,

CERR . —_———T
1 (l‘—f) +77 a m 1

1(7x 1-£) 1 1 1-¢&
=—| ——arclg—— |=———arctg—-—
7w\ 2 n 2 n

(yukuusra sra 6ynamus. OXupru TeHrMKAaE HUHT YpHUTA X - y

HH, 7] HUHT ypHHTA 2X) KYyWHO,
11 2 —xt+1
u(x, y)=———arctg
2 2xy
nacTiaabKy MacaJaHHHT€YNMHHN XOCHII KHJIaMu3.
4 —mucoa. 0<y<rm #ymakna Awu =0 Jlamrac TeHriamacu

y4yH KYWHITaH u‘y_o =0(x), u‘y_ﬂ =0 wuerapaBuii MmapTIApHU
KaHoaTJIaHTHpaaurad [(upuxie MacaaacCUHU €YKHI.

Eunm. { =e° xommiekc y3rapysummn dymkmus 0< y <7
iiynakan  {  KOMILIEKC TEKHUCIMKHUHT n>0 rKopu sApuM
TEKHCIIUTUra aKCIIAaHTHPTaHHU, XOJI/1a:

— MycOaT X YKHH [1, + oo) MycOaT sIipuM YKKa yTKa3aJu;

— manduii X spum Ykuu (0, 1) uarepsanra yTxazanm;

— Yy =7 TYFpu un3MKHU MaHduit £ ApuM YKKa YTKaza .
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[lynmait kunub, Kyiuaara xyjiocara KeJaMus3:

(X, V) TekucauKaaru (&, ) TexucnmKAarn
yerapaBuil Macajia yerapaBuil macalia
(Au=0,
—0<x<+0, 0<y<r, Au=0, 1>0,
>

1yl _=0(x), —o0<x<+oo, _Hﬁ‘ _Jh ezl

g 7=0" o, £<I.
u‘ =0, —o00<Xx<4o0. )
(V=T

E=e"cosy, m=e'siny skawmruEE >sTHOOpPra ommb Ba

OJIIMHTY Macajiara Kypa

- 1 1 1-
i, )=~ —areig >
2 n
SKaHJIUTI'nJaH
1 1 -
u(x, y)=~-—arctg——>
2 sin y

MIAKJIJAard CYNMHHA XOCUJ KUJIaMHU3.
S — mucoJ. Kynnnaru {upuxie MacaiaCuHU €YUHT:

Au=0, Rez>0,

z—35|>3, 0, uhz_ =1

u‘ReZ:O - 5=3

Eunm. Onmuu kanpaii [ coxama Jupuxiie MacanacH €YHIIl
KEPAKJIUTHHUA OWIIUII YUYyH COXaHU TaCBUPIANMMU3.
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CoxaHM KOHIIGHTpPUK OyJiMaraH xajka Jae0 Kapail MyMKHH (TYFpu
9M3MK — Oy YEKCU3 pamuyciau aiiaana). [) coxXaHd KOHIIEHTPHK
XaJKara axkcJIaHTUpaAuraH KOH(POPM aKCIAHTUPHUIIHU TOIMaAMM3.
Bynunr yuyH ukkuta Hyktann Rez =0 tyrpu umsukka HucOaTaH Ba

‘2—5‘ =3 ajimanara HucOaTaH CHMMETPUK OyiaaMran Kuiauo
aHuKTaiiMu3. AHUKKH, Oy ukknta Hykta Rez =0 Tyrpu umsmkka
HucOaTaH Ba ‘Z—S‘ =3 aiimamara HucbaTaH ymyMmuii Oyiran
NEPHEHANUKYISAP TYFPU UYM3UKAA, SbHU XaKUKAW YKaa €Eraju.
Rez=0 rtyrpu  umsumkka HHCOaTaH CHMMETPUKIHMK IIapTHIAH
Xy =a, x,=—a (a>0) Oymumuunu auuxnaiimus. IlyHuHrAEK,

‘Z —5‘ =3 aiiJJaHaHUHT XaM CHMMETPHMK HYyKTajgapu OYIraHiIuruaaH

doiinmanmann6 (5+a)(5—a)=9 okawauruHM TOmAMU3, OyHIaH

a =4 xenu0 yukaay.
Kuaupunaérran KoH(GOpM aKCcIaHTHPHII

_z=4 (12.9)
z+4 '
KaCp—Yu3MKIUM  (QyHKUMS  OYynIuImuHM  Kypcatamu3. YOy

akcmantupumt Rez =0 TYrpu unsukHu ¥ ailaHara akCcjaaHTHPaIH.
zy =4 Ba z, =—4 nyxkranapuu oca | =0 Ba (, =00 HyKranapra
aKclaHTupaau, Oy HyKTajap ) ailjlaHara HuUcOaTaH CUMMETPHK

HYKTajap OynraHaurd  y49yH  Kapajaérrad AKCIIAHTUPHUII
CUMMETPHKIIMK XoccacuHu Kanoarnantupanu. Illynra xypa, { =0

HYKTa ) aWJaHAHUHI MapKasuaup. YHAAH TallKapu Z = 0 mykra
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¢ =—1 uykrara yraam, OyHoaH sca ¥ aiijaHa ‘é’ ‘ =1 skannuru

KeJn0 4uKaau.

1
Kapayaérran axcllaHTUPHII ‘2—5‘ =3 aiiinaHaHu ‘éf ‘ ==

3

alilaHara akCIAHTUPUIIMHU KypcaTaMu3. MabiyMKH, Kacp—UU3UKIH
AKCIIAaHTUPUILI ‘Z - 5‘ = 3 aiiylaHaHu aillaHara aKCIAHTUPAIAN Ba YHUHT
paauycu
‘ Cj‘ _|12-4
2+4| 3
oynagu. llynnait kunu0, (12.9) kypunuiimaru ¢yakuus [ coxaHu

1

KOHIICHTPUK g < ‘é’ ‘ <1 XaJIKara akCiaaHTHpaau.

{=£¢+in

[lynmait kunmnb, Kyiuaara xyjiocara KeJaMus3:

(x, y) TexucaMKIaru (&, ) TekucaMKaru
q(erapaBm”I macalia yerapaBuyd Macalia
Au=0,Rez>0,]z—5|>3, Aa:o,%<\.§\<1, (12.10)
14lRe 220 =05 = 18, =0,
=1 g,
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DHU %<‘éf ‘ <1 ((&, ) rekmcnukna) xankama Jupuxiie

Macamacuau edamu3. (12.11) verapaBuii mapt ¢ KytO Oypuarura
OornuK SMmac, Oyuman sca  Uu({) eunmm dakar O Y3rapyBumra
oormuk (Oynma & = pPCOS@, 17 = PSIN@) DKAHIUTUHA XOCHII
kutamus. Maskyp eunman Az =0 Jlamiac TeHriaMacuHu

0 ou
op p@p

makJijia €3u0 Tonamus. by TeHrIaMaHUHT YMYMUN €4UMHU
u(l)=c+c,lnp
0ymu0, Oynma c¢; Ba Cp nap MXTHEpMU Yy3rapmacmapaup. (12.11)
1

gerapaBuil mapt maptaaH ¢oinananud, ¢ =0 Ba ¢y =———

In3

OyIuIIMHKA TonaMu3. Jlemax,

~ 1
M(C)=—1—ln\4 , 6ynna p=|{] .
n3

Kunupamaértran euuMHu tommin yuyH (12.9) wmyHocabaTnan
doitgananwiran XojAa JacTiabKkd Z y3rapyBuura KaWTaMu3 Ba

5 1 z+4
KyHHUIArd e4UMHU XOCHI Kuniamus: u(z) = In

In3 z-4

MycTakui e4uil Y4yH MUCOJLIIApP

4
1. bupnuk noupa numjaa rapMOHUK Ba yerapacuja U .1 =Cos @

=1
IapTHU KaHOATJIAHTUPaIUTraH ¥ (YHKIIUSHUA TOIWHT.
2. bupmuk  goWpa  WYMIa TapMOHUMK  Ba  4erapacuaa
.6 6
u ‘r—l =SIN @+COS (¢ IAapTHA KAHOATIIAHTUPALUraH U
(GYHKIIMSHU TOTIMHT.
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R <r<R, XaJKaaa rapMOHUK Ba yerapacuia
u‘r: R = u, u‘r: R, = U, IMAPTIAPHU KaHOATIAHTHPAJUTaH

U (DYHKIUSHHA TOIMHT.
Ri<r<R, XaJKaaa TapMOHMK Ba yerapacujia

_ 2 Cwin2
”‘rle =1+4+cos” o, u‘rsz =sin” @ HIapTIapHu

KaHOATIAHTUPAIUTraH U (YHKIUSHHU TOIIHHT.
Ry <r<R, xamkaga Au=A IlyaccOH TCHIIIaMacHUHH Ba

yerapacuja u‘r: R, =uy, u‘r: R, =U, HapTIapHU

KAHOATJIAaHTUPAJUraH U (PyHKUMSHU TonuHr. (OyHOa 4, u,, u,

— OJIIMHAH OepHUIraH COHJIap).

Mapkasu koopauHaTa Oommga Oyiaran R paauycnu ainaHana
Ul _p= 0 IAPTHU KaHOATaJaHTUPaIUraH
Au=—-Axy (A=const) I[Tyaccon TEHTIAMACUHUHT

CUMMMHMU TOIIUHT.
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