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'Y In(x—1) dx
4/x — (x + 3)

le/lMeHﬂﬂ TCOPUIO BBIYETOB BBIYUCIUTL UHTEIPaAJl '[

&« TlonoBunkuH, mpumep 2 ctp. 109 — 111

® Yro6sr BermcaUTS TOT uHTerpan J C IOMOMIBIO TEOPHH BBIYETOB, MPOJIOIKAS MOIBIHTErPATbHYI0 (DYHKIMIO B KOMIUIEKCHYIO
TUTOCKOCTb, MBI BBIHYKICHBI UMETH JIEI0 C MHOTO3HAYHBIMH (DYHKITHSIMH {Ln(Z - 1)} 15§ {«4/ Z— 1}1. DT QYHKIHMH JOMYCKAarOT
BBIICIICHHE PErySIPHBIX BeTBei B obmactu G=C\[1,+o0].

@ o BriGepem perylspHyio BeTBb Jorapudma, KoTopas B mpenene Ha BepxHem 6epery | paspesa mo myay [1, +oo] mpuHEMaer
3HAUEeHUs ln(X —l), X e [1,-1—00], T.e. 0003HAUMM Uepe3 f(Z) PEryJISpHYI0 BETBb MHOTO3HAYHOM (YHKLIMU {Ln(Z —1)} B
obmactu C\[1,+00] Takyro, 4TO ee mpejes U3 BEpXHEH MOTYIIOCKOCTH B TOUKax X € [1, + OO] paBeH

f(x+i0)=1In(x—1). M)
f(z):ln\z—1‘+i(A7 arg(z —1))P - @)

peryisapHas BETBb, COOTBCTCTBYIOIIASA BBIILICIIPUBEACHHOMY YCJIOBUIO (1)

3]

OTMeTHM, 4TO HpejiebHOe 3HaueHHe QYHKIMH | M3 HIDKHel MONYIUIOCKOCTH B TOUKaxX X € [1, + oo] , T.e. Ha HIDKHeM Gepery |~
paspesa 1o oTpesKky [ 1, +oo], npuHuMaeT no Gopmyiie (2) 3HaUeHHE
f(X—IO):ln‘ +i(Ayarg(Z—l)):ln‘x—1‘+i-27r: f(X+|O)+|~27r 3)

B dopmyne (3) kKoHTyp ¥ HaunHaeTCs B TOUKE HA BEpXHEM Oepery paspe3a M OKaHUHMBACTCS B TOH K€ TOUKE Ha HIDKHEM Oepery

paspesa (KOHTYp He MOXET repecekars paspes!!!).
n
® BriGepeM Temnephb peryispHyIo BeTBb KOPHs, KOTopas B Hpeseine Ha BepxHeMm Gepery |~ paspesa mo myuy [1, +oo] npuaumaet

sHauenns apudmernueckoro kopus YX—1>0, Xe [l,+ OO], T.6. 0003HaUMM uepe3 (§ peryysipHyr BETBb MHOTO3HAYHOM

byHKIMN {\4/ Z— 1} B o6mactu C\[1,+00] Takyto, 9TO ee Tpe/es U3 BEPXHEH MOIYILUIOCKOCTH B TOUKax X € [1, + OO] paBeH

g(x+i0)=4%/z-1>0. )
Ayar (Z 1)
g(z)=4/z—1e*" ™ p. ()

peryisipHas BeTBb, COOTBETCTBYIOIIAS BBHIIICTIPUBEICHHOMY YCIOBHUIO (4).

[95)

OTMeTuM, 4TO NpeAenbHoe 3HaueHne GyHkuuu § M3 HIKHEH MOMYIUIOCKOCTH B TOUKax X € [1, + OO] , T.¢. Ha HIkHeM Oepery |~

paspesa 1o otpesky [1, +oo] TIPUHUMAET T10 (bopMyne (5) 3nauenwne

g(x _,0)_%( le 4A relel) = 4/x~ e4 wx l\e2 = i-g(x+i0) (6)

B dopmyne (6) KoHTyp ¥ HauMHaeTCs B TOUKE HA BEpXHEM Oepery paspe3a M OKaHUHMBACTCS B TOH K€ TOUKE Ha HIDKHEM Oepery

paspesa.

'Ln(z-1)=Inz-1/+ A, arg(z —1)+i(arg(z, —1)+27m) =

~Inz -1 +iA arg(z—1)+In/z, -1 —Inz, — 1 +i(arg(z, 1)+ 27n) = Ln(z, - 1)+ In
=Injz—1|+iA, arg(z—1)+iB
7T = 2= Te" et lostag 10256) _ - 1‘e4A,arg<z ) :io—i s _ i 2L
-
_Fe4A o) g,
2 f(x+|0)=ln\x—1\+|-0+iB=ln(x—1),T.e. B=0.

> g(x+i0)=4/]x - \e“ "eie—4/x—1,1c. ' =1.
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©) PaccMoTpuM B 06act G KOHTYD )/, , MMEIOLIMI BUJL «TaHTENW», T.€. cocTaBiennblil u3 okpyxkuocreit C,. n C,, pamuyca € u

1

+ -
— ¢ ueHTpamu B Toukax 1 1 0 COOTBETCTBEHHO, a Takxke AByx Oeperos | u | paspesa no orpesky [1 +¢, } .
& &

OpHEHTHPYEM TIOJTYHYEHHBIA KOHTYD ), MOJIOKHUTENBHO 110 OTHOIIEHHIO K OTPAHUYEHHON MM BHYTPEHHEH YaCTH INIOCKOCTH.

Paccmorpum unTerpan J i! F(Z)dz , TIe F(z)i - _T_gzzg(z)

ITo TeopeMe o BbIYETax', ¢ OHOI CTOPOHBI, M U3 (POPMBI KOHTYpa ¥ » CJIPYTOH, IIOJIy4aeM PaBEHCTBA

Jg=27zi[re}F( )+ res F(z } '[ _f+j +.[c25 F(z)dz. )

z=i+/3 7=—i/3

@ @ Touxa z = Ix/g IIIT (11") — mpocToi noroc’ (I10JTFOC TIEPBOTO MOPSAKA), IOATOMY BBIUET B ITOI TOUKE PAaBEH

res F(Z): lim (z—iﬁ)F(z) _ % _ f(Z)/g(z) f(i\@) 8 ln‘ i"/3 - 1‘+|7
o o (@ +3) ] z 2 3903 2. |ﬁFe4 ;

z=i-3 z=i\3

i-2:/342e¢

® Touka Z = —i~/3 IIII (IT") — npocToii moroc (IOJIKOC IIEPBOTO TOPSIKA), IO3TOMY BBIUET B 3TOI TOUKE PaBEH

f(z)/ f(z)/ |
. ) (2) _ (2) _ fi3)
ZIE%F(Z)_ZE%(ZHI) @ - (22 +g3)’ - 2zg  2.i3g[-i3)

z=-i3 7=—i/3

ln‘—iﬁ—1‘+i4—ﬂ ln2+i437Z

I47z‘

2. |ﬁ4/—|f e43 i-2ﬁﬁe%ﬂ.

* Teopema (Koum o Bbrderax). [Tycts nana o6macts G € C ¢ kycouno-r1anKoil moI0XHTeT-HO OPHEHTHPOBAHHOM rpanumei 1 .
[TycTb dhyHKIMS f OIIpeJIe]IeHa U PETYJIApHa Ha G BCIO/Y, 32 HCKJIFOYEHHEM KOHEYHOTO YHCiIa U30JIMPOBAHHBIX 0COOBIX TOUEK

a,,a,,...,4, € G (npu >tom umeercs B Buny, uto, ecmu 00 € G, 0 00 = a,,) ¥ MyCTb K TOMY K€ (DyHKIIHIS f HEMPEPBIBHO
n
MPOODKUMA Ha TPAHUILY 00JIACTH G . Torma cnpaBeiiBa popmyia .[r f (Z)dZ = ZMZreS f.
A

> Oco6bIMU TOUKAaMH QYHKIMK FABIISIOTCS: Hy/IM 3HAMEHATeNIs: Z = ilx/g , 0COOBIE TOUKHU YHCITHUTENS: &, 0COOBIE TOUKH 3HAMEHATEIIS:

@ (B G

— o
¢ Onpenenenne. Mzonupopannas ocobas touka a € C dyuxmmm f : B, (a) — C naswiBaeTcs noocom, eciu CymecTByeT npesesn

lim f(z)=oo0.

Z—a
— 0 A
7 . — . —
Onpenenenne. [Tycts n3omupoBanHas ocobas touka a € C dynxmm f : B p(a) —C, £ > 0. Iycts 4 —{Z : |Z = a| = I’} -
T0JI0KUTENBHO OPMEHTHPOBaHHas OKPYKHOCTh, pudeM O < T < o . Torzia BereToM QyHKIMH f BrTouke @ HaswiBaeTcs umcio

res f = L f(z)dz.
a 27 7

. . . . +
Jlnst Beraucenns | (I\/g ) n(g (I\/g ) GepeM KOHTYP }/ ¢ HAa4alloM B TOUKe, Jiexauleii Ha BepxHeM Oepery paspesa |, , n koHuom B

TOUKe Z = i«/g



TakuMm obGpaszom,

ln2+i2—7Z ln2+i4—”
J, = 27zi[ res F(z)+ res_ F(z)} = 27 3i” - 3” =
i-2/342e¢ i-2/34/2e3

[IKI 2+|27[je ‘ (ln2+i437rje_i:}

® O1eHNM MHTETPAJIBI IO OKPYKHOCTSIM Clg = {Z :|Z — 1| = 8} " ng = {Z :‘Z‘ = 1}:
&

J- J-«/ln g+ 27r 1 %

(3_82)6d¢)£ A-lng-g* ———0,

2z 1n21+(272')2 1 1 5
I g 'E —dp< B-lng-&* ——0.
e )

£ £

® B cuiy (1)0pMyJ1 (1), 3), (4) u (6) nomyuaeM BBIpAKEHUSL:

ng f(z)dz| <

In(x—1) ' In( X 1)
IF dz-iF (x +3) = ! x +3) "
L f(x—i0) . _% F(x+i0)+i27  Em(x—1)+i2e
IJ; fepz - - i (x> +3)g(x- iO)dX B 2 +3)ig(x+ iO)dX B Il-[g x> +34/x~1 o
t 2z

——il - '!.(Xz +3Wﬁdx.

@ [epexons B popmyne (7) k mpeaeny npu & —> 0, nonyuaem paBeHcTBo:

7[

2 Ar £ ) i 2
In2+i—1 ° In2+i—1e 3 | =({1+i)l - dx
IIK j ( 3) } (1+) !(szWX—l
27
Tx. Iml =0 u Im dx=0,
¢ ! 3[1x2+3)4«/x—1 "
27 X A7) -Z
| =Im| n2+i"" e ¢ —[In2+i—Je 3 ||= =
((IK j ( 3) D
T L2 T .. T L4 T .. T
= Im (ln2+lj[cos—lsmj—[ln2+lj(cos—lsmj =
342 { 3 6 6 3 3 3

L1 ar 4 ﬁ_l 1n2+&_2£
2 3 )| 342 2 3 3

g . . . +
Jlnst Beraucenns | (— |\/§ ) u g(— Ix/g ) GepeM KOHTYP )/ ¢ HAa4alloM B TOUKe, Jexaueii Ha BepxHeM Gepery paspesa |, u konnom

B TOUKe Z = —i\/g



