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2.1. Kputepuii cX0IuMOCTH

Onpeoenenue 1. UnciaoBoii psaa Y., —q Ay, BCE WICHBI KOTOPOTO
HEOTPUILATENbHBL: A, = 0 VN, HA3BIBACTCS NOJOHCUMENLHBIM PAIOM.

HOCHCI{OB&TCHBHOCTI/I YaCTUYHBIX CYMM TAaKUX PAJ0OB MOHOTOHHO BO3pPaCTaroOT,

ITo Teopeme bonbriano-Benepirpacca, MOHOTOHHAS MOCIIEN0BATEIILHOCTh UMEET
KOHEYHBIN MPEAEN TOra U TOJIBKO TOT1a, KOT/1a OHA OTPaHUYCHA.
CiienoBaTeNnbHO:

Teopema 1. T10510)KUTENBHBIN PSiJi CXOAUTCS TOT/AA U TOJIBKO TOTAA, KOT1a
MOCIIEI0BATEIBHOCTD {S,, } €ro YaCTUYHBIX CyMM OTpaHHYCHA.

JI71s1 HermoCpeACTBEHHOI0 MPUMEHEHHUSI 3TOTO ITPOCTOrO YTBEPKIACHHUS TpeOyeTcs
JENaTh OLEHKY YaCTUYHBIX CYMM pslla, a 3TO OKa3bIBAECTCA CIIOXKHO B



OONBIIMHCTBE CityuyaeB. Kak mpaBuiio, CyAUTh O CXOJUMOCTH WJIM PACXOJUMOCTH
pAna ynaercs, IPUMEHSS HEKOTOPbIE JOCTAaTOYHBIE MPU3HAKH, HAIPUMED,
CpaBHUBAs TAHHBIU PAJ C APYTHUM, 3aBEIOMO CXOASAMINUMCS WU PACXOIAIINMCS.

2.2. Ilpu3HaKu cpaBHEHUS

Teopema 2 (nepswiii npusnax cpasuenust). IlyCTh TaHBI 1BA TOJOKUTEIBHBIX
psana:

Y1 ln, Ay =20V wm
Y1 by, by, = 0Vn.

Ecnu a5 Bcex HoMepoB N (WK 171 BCEX HOMEPOB, OOJIBIIIMX HEKOTOPOTO HOMEpa
N) BBITOJIHEHO HEPAaBEHCTBO a, < by, TO:
U3 CXOAWMOCTH psAfAa Yp—1b, CHEIyeT CXOAWUMOCTh pPsAda Yp—q1Qn,
a U3 PaCXOIMMOCTH PSJA Yip—q Ay, CIACIYET PACXOAUMOCTD Pl Yin—q by

(M3 CXOAMMOCTHU OOJIBIIETO psijia CIEAYET CXOAUMOCTh MEHBIIIETO,
13 PacXOJIUMOCTH MEHBIIIETO PsJia CIIeIyeT PACXOAUMOCTh OOJIBIIETO).

Hokazamenvcmeo. bynem npeamnonarath, 4TO HEPABEHCTBO A, < b,

BBITIOJTHEHO JIs1 BCEX HOMEPOB N. B MpOTHBHOM Cilydae MOXHO OTOPOCUTH
KOHEYHOE YHCJIO YWICHOB PsiJia, JAJIsl KOTOPBIX HEPABEHCTBO HE BBIMOJIHEHO, YTO HE
MOBJIMSIET HA CXOJUMOCTh psaaa. Toraa

a1+a2+”'+anSb1+b2+'”+bn.

Ecmu psin )= by, CXOANUTCS, TO €r0 YaCTUYHBIC CYMMBbI OI'PaHUYEHEI, T.€.
b, + b, + -+ b, < S, e S — HEKOTOpass KOHCTaHTA.
Ho Torga orpaHu4eHbl ¥ YaCTHYHBIE CYMMBI PSAA )1 Ay, K PSIIT CXOTUTCS.

Ecnu sxe psaa ).y -1 A PACXOIUTCS, TO, IPEIITOIaras, 4To psija )., —q1 b, cXoaurcs,
HOJIYYUM IPOTHBOPEUHE C IPEABIIYIINM T0Ka3aHHBIM YTBEPIKICHUEM.
Teopema 1oka3zaHa.



ITpumep 1.

WccnenoBarh Ha CXOOUMOCTD PSIT Doy, —
n=lonyn

1 w (]
PaccMoTpuM psia Yoy —q n» KOTODBIH CXOIUTCA, KaK CyMMa T€OMETPHYECKOH

IporpeCCur CO 3HAMCHATCIICM ( =

R NP

1

<.
24yn 27

J{711 BceEX HOMEPOB N BEPHO, UTO

CornacHO IepBOMY MPU3HAKY CPABHEHMS UCXOIHBIN PSIJT TAKIKE CXOIUTCS.

ITpumep 2.
o 1
HcciienoBath Ha CXOIUMOCTD PSIT Yopeq NG

o 1 o
PaccMOTpuM 17151 CpaBHEHHSI TADMOHHYCCKUM PSIT Yopeq —, KOTOPBIH, KaK yKe
OBLIIO TOKAa3aHO, PACXOIUTCSL.

1 1 .
Jlng Bcex n > 1 BepHO, 4TO = > —, M, CIIEIOBATENIbHO, MCXO/IHBIH ST TAKOKe

yn

PaCXOIUTCS MO MPU3HAKY CPAaBHEHUS.

ITpumep 3.
1

HccnenoBaTh Ha CXOAUMOCTD PSIT Y op—o -

o 1 o
PaccMoTpuM 117151 CpaBHEHUS TAPMOHWYCCKUAN PSIT  Yip—q —, KOTOPBIH

pacxoautcs. [{ng Bcex n = 3 BEPHO, UTO

1 1 .
Inn < n, — > —, M, CJIEIOBATENLHO, MCXO/IHBIH PAJT TAKKE PACXOIUTCS.

Teopema 3 (BTOpOM MPU3HAK CPABHEHMSI, MIIA MPEIEITbHBIIN).

[TycTh qaHbI ABA MOJTOXKHUTEIBHBIX PIIA: Yipeq Ans Yime1 Pn, by > 0 (HaumHas ¢
HEKOTOPOT0 HOMEPA).

V) o . a
Ecnu cymiecTByeT KOHEUHBIN, OTJIMYHBIN OT HyJIS lim b—n,
n—>00 n

TO PSAABI Yopeq Ay YU Yopeq by CXOIATCS WIIH PACXOAATCS OJTHOBPEMEHHO.
Hoxazamenvbcmeso. IIpeanonoxuM, 9To pia Y.q—q by, cxomutcs. O003HAYNM

. a
lim =2 = A.
n—>o0o bn




ITo onpenenenuro npeaena:

Ve > 03 N(e): VYn = N(&):

ﬁ—A| <¢€
bn

—e<@—A<e,
bn

a, < (A+¢)- b,

T.x. psan Y.p—1 b;, CXOAUTCS, TO COTIIACHO CBOMCTBY CXOMASIIUXCS PSIOB CXOTUTCS
upsan Yon—1(A + €) * b, a, 3HAUUT, 110 IEPBOMY MPU3HAKY CPABHEHHS CXOIUTCS

u pana Z?zo=1 ay.

. b
ITycTh Y.y Ay cxoamtes. 1o ycaoBuio TeopeMsl cyiiecTByeT lim —,

n—-oo an

KOHEYHBII M OTIUYHBIA OT HYJIs. AHAJOTHYHO IIPHIEM K BBIBOIY, UTO M3
CXOAMMOCTH PAAA Y,p—q Ay CICAYET CXOAMMOCTD PSIA Y1 by

Urak, ecnu oguH U3 pAIOB CXOOUTCS, TO APYTOU TAKXKE CXOTUTCS.

Hanee, npeanonaras, 4To OJWH U3 PSAOB PACXOJUTCS, & IPYTrON CXOAUTCH,
MOJIyYUM NPOTUBOPEUHE C yKE TJOKA3aHHBIM YTBEpKIeHUEM. Teopema fJoKa3aHa.

. a
Cneocmeue 1. Ecmu lim b—" = 0, TO U3 CXOAUMOCTH Y,p—q by
n—oo Un

CIICIYET CXOAUMOCTD Y,p—q Q.

. a
Cneocmesue 2. Ecnu lim b—" = 00, TO U3 PACXOAMMOCTH Y,»—1 b, caemyeT
n—oo Un

PaCXOUMOCTbD g1 Ay -

[Tpumep 4.
1
JlokaxkeM elre pa3 pacXxoJuMOCTh TAPMOHHYECKOTO PSJIA Yo —, CPaBHHBAs €ro
00 1 v
C pagoM Y- In (1 + ~)s OOIIIMI YJIeH KOTOPOTO

a, =In (1 +%) = lnnT+1 =In(n+ 1) — Inn,
a JaCtnu4yHas CymMma
S,=n2—-m1)+(An3—-mn2)+ -+ An(n+1) — Inn) =

= In(n + 1) — oo npu Bo3pactanuu N. Cien0BaTebHO, 3TOT Pl PACXOIUTCS.

Breruuciaum



lim @ = lim (n ‘In (1 +%)) = lim (ln (1 +%)n) = Ine = 1.

n—oo - n—oo n—oo
CornacHO IIpe/IeIbHOMY NMPU3HAKY CPABHCHUS TAPMOHWYCCKHN PSIJT PACXOIUTCA.

ITpumep 3.

HOJ’IB?)YHCB OoNpCACICHUCM CXOOUMOCTH, T.C. paCCMATPUBaAs MPCACIT HACTUIHBIX

1
CYMM, MBI YK€ JOKa3aJiu, YTO PAa oo= —— CXOOUTCA. 3Han/IT, CXOAUTCA pAL
n=1pnm+1)

1
Z?lozl ;, T.K. IPpCACII OTHOLICHUA O6H_[I/IX YJICHOB 3TUX PAAO0B KOHCUYCH U OTJIMYCH

OT HYJIS:

1
lim —2— = lim 2™ _ iy (1+1)=1
n—oo n(nl+1) n—oo le n—-oo n '
IIpumep 6.

Hccrnenyem Ha CXOAMMOCTD P Yopeq tg % Br16epem psia ajis CpaBHEHUS:

. T . YA
lim tg— = lim — = 0, u3 paBeHcTBa HYJIO Mpesesa oOIIero yjieHa psaaa
n—oo 5n n—oo 5N

BbBIBOJI O CXOAUMOCTH WJIH PACXOAUMOCTH CACIIATh HCJIB35, HO MOKHO BI>I6paTI)
pAax ajist CPAaBHCHUS — F&pMOHH‘ICCKHﬁ.

T
) tg9— T o
lim =22 = <- IIpezien KOHeueH 1 OTIIMYEH OT HyJIs, HCXOMHBIA PsiL PACXOMHUTCAL.
n-ooo =
n

2.3. Ilpu3zHak JlamamoOepa

HpI/I IMPUMCHCHHUU ITPU3HAKOB CPABHCHUA H€O6XOI[I/IMO HOI{6I/IpaTB HN3BCCTHBIC
CXOIAMHUCCA NI pACXOAAIIUCCA PSABI. HpI/I3HaK I[aHaM6epa IMO3BOJBICT PCIIUTD
BOIIPOC O CXOAUMOCTH psada, IPOACIaB HCKOTOPLIC I[eﬁCTBI/IH C CaMUM pPAOOM.

Teopema 4. ITyCcTb 1aH MONOKUATEIBHBIN PAL Yopeq Ay, U CYIIECTBYET KOHEUHBIH
an+1

lim = D. Torna:

n—-oco an

eciu D < 1, To psig cxoauTces,

eciu D > 1, To psig pacXxoauTcs.



Ecnu D = 1, To npusnak [{lanamOepa He 1aeT OTBETa Ha BOIIPOC O CXOJUMOCTH.

Jlokazamenbcmeo.

n+1

1). Tak xkak lim

n—>00 an

=D, 10

a

Ve >03IN(e): Vn=N(e):

a

TL+1_D| <E,
n

D—eg<<D+e,

an
2). Ilycte D < 1. Bribepem € Takoe, 4TO

D + £ < 1 u paccMOTpHM IPaBYIO YaCTh HEPABCHCTBA!
Ant1 < (D +¢€) - ay,.

OHO BBIIIOJTHEHO, HAYMHAS C HEKOTOPOro HoMmepa N,
O6o3naunm D + € = ¢q, q < 1.

Urak,Vn = N a,,1 < q - ay:
an+y1 < ay " g,

aniz < Ayt1°q < ay - q%,

.k
ANtk <Ay q°, ...

T.€. WICHBI psiia OKa3bIBAIOTCA MEHBIIIE, YEM YJICHBI OECKOHEUHO yOBIBAIOIICH
reoOMETPUUYECKON TPOrpeccuu. 3HaUUT, COTJIACHO MEPBOMY MTPU3HAKY CPABHEHHS,
PSIT CXOIUTCHL.

3). Ecmu D > 1 unu D = oo, TO BbIOEpEM € Takoe, UTOD —e > 1w
paccMOTpUM JIEBYIO YaCTh HEPABEHCTBA:

(D—¢)ay<ayiq,

T.€. YJICHBI Psiia OKa3bIBAIOTCS 0OJIbIIIE, YEM WICHBI OECKOHEYHO BO3pacTaroIIeh
r€OMETPUYECKOM MTPOTPECCHUU, U, 3HAUUT, PAJ PACXOTUTCH.



3ameuanus.

1). [Ipu D = 1 npusnak JlanamGepa He paboTaer.
2). ITpusnak /lanamoOepa y100HO MPUMEHSATD, €CIIH A,, COACPKUT N! uiau a™.

ITpumep 7.

n
HccnenoBaTh Ha CXOAUMOCTD PSIIT Yipeq n- BBIIHCINM IPE/IET OTHOMCHHUS
NOCJICTYFOIIETO YWiICHA PsiJia K IPEABLAYIIEeMY:

n+1

. n+1 . n+1 3" 1 . 1 1
lim S5—=1 —+— = - lim (1 + —) = = < 1, cornacHo npu3HaKy
n-oo om n—oo 30t n 3n—oo n 3

Jlanambepa, TaHHBIN Psig CXOTUTCA.

IIpumep 8.

nTl
HccrnenoBath Ha CXOIUMOCTD PSIIT Yope 1 — Breraucinum

lim %1 = Jim (M”—) = lim (20 )

n—oco an n—-oo (Tl+1)! nn n—oo n! nn
. n+1\" ) 1\
= lim (—) =Ilim(1+-=) =e > 1, u, cormacuo npusHaky /lanambepa,
n—oo n n—oo n

JAHHBIN PSJT PACXOIUTCH.

ITpumep 9.

w 2
HccnenoBaTh Ha CXOAMMOCTD P Yime g iDr

T 2 (n+1)! . (n+)t 1
noow an &‘l{}o (n+2)! 2 711_520 M+ (n+2) ,11_{130 n+2 0<1,

PsI CXOIUTCHL.



2.4. PagukaapHbId npu3Hak Koim

Teopema 5. I1ycTh naH MOJIOKUTEIBHBIA PSIA )5~ Ay U CYIIECTBYET

lim ’Va_n=K.

n—->oo

Ecim K < 1, To psan cxonurcs,

eciii K > 1, TO psii pacXoauTCHl.

Hokasamenvcmeso. Tak kak lim /a, = K, To

n—>0co

Ve>03IN(e): Vn=N(¢):
|"a, — K| < e um K—e<fa, <K+e.

1-K
IIycts K < 1. Bo3pMem € = — > 0. CormacHo onpeAeneHuto npeaena,

Ha4YMHaA ¢ HCKOTOPOIrO HOMECpa N, 6yI[€T BBIIIOJTHCHO HCPABCHCTBO!

1-K _ K+1
Ya, <K+ — =5 =4 < lwm a, < q", T.e. WICHBI PsAaa OKA3BIBAIOTCS

2
MEHBbIIIE, YeM WICHBI OECKOHEUHO yOBIBAIOIIEH T€OMETPHUUECKON IPOTrPECCUH.
3HAYUT, P CXOTUTCH.
Ecmu K > 1 unu K = 00, TO, pacCMOTPEB JIEBYIO YaCTh HEPABEHCTBA
K—-—¢e< ’i/a_n, YJICHBI Psifla OKa3bIBAIOTCS OOJIBIIE, YeM YJICHBI OECKOHEYHO

BO3PACTAIOIIEH T€OMETPUYECKOU MPOTrPECCUH, U, 3HAYUT, PSJ PACXOAUTCHL.

3ameuanue. Ilpu K = 1 npusznak Komu-paaukanbHblid HE pabOTaeT.

I1pumep 10.

w (n+1\"
McenenoBars Ha CXOMMOCTB Psift Yy (5 —

Breruncium lim Yi/a_n = lim (n—ﬂ) = lim (l + i) =1 <1,

n—oo n-oo \ 3n n—oo \3 3n

3HAYUT, PAJ CXOAUTCA MO paAAUKAIbHOMY Npu3HaKy Komm.

I1pumep 11.

2
1 1\"
HccnenoBaTh Ha CXOAUMOCTD PSIT Yopmeq po (1 + ;) .

[IpumenuM pagukanbHbId pu3Hak Komm:



" _ n) _e
7lll_r)lgO \Ja, = lim (2 (1 + ) =5> 1, 3HAUMT, PSAT PACXOIUTCA.

n—-00

IIpumep 12.

271
PaccMoTpuM psi Yop—q —

2
rlll—{{)lo Ya, n_wo T = 0 < 1, psaa cxoaurcs.

Ilpumep 13.

1 n
PaccMmoTpuM psif Y -1 (1 — —) :

n

Jim Ve = tim - ()" =<1

TaK Kak:
1 —lnn
lim Y/n = lim n» = lim en =
n—-oo n—-oo n—>00
lim lnn 1/n
—enson = |lim e 1 = 1.Psxcxoaurcs.

n—-0oo

(ITpu BeIUKCIIEHNH TIpe/iea TIOKa3aTesl CTEIICHN TPUMEHMIIN TTPaBUIIO
JlonuTans).

3ameuarus.

1 1 1

1). lim ¥Inn = lim (Inn)» = lim enln N = lim efnn = 1.

n—->00 n—->00 n—>00 n—>00
. n _
2). Al_r)glo v Pr(n) = 1 (aHamoru4Ho).

3). Ilpuznaku {anamoOepa u Koy He gal0T 0TBETa HAa BOIIPOC O CXOAUMOCTH
psna B ciydae, KOorja COOTBETCTBYIOIINE MPECSIIbI PaBHBI 1.



1
HanpuMep, BEIYMCIAM 3TH IIPEAEbl A1 TApMOHHYECKOTO PSIAA )ope =

PacXoqUMOCTh KOTOPOTO ObLIIa JIOKa3aHa:

lim 22 = Jim — =1, lim “a, = lim "l=1.

n—oo an n—oo n+1 n—oo n—oo n

. . 1
Takoii sxe pe3ynbTaT MOoNy4YuM, PACCMATPHBAS CXOAIIUNACS PAI Y p—q —

2 2
. a . n . n . . nfi
lim == = lim > = lim (—) =1, lim Y/a, = lim | =1.
n—oo an n—oo (n+1) n—oo \n+1 n—oo n-ooo \Jn

2.5. NarerpansHeiii npu3Hak Komm

Teopema 6. I1ycTh naH MOJOKUTEIBHBIA PSI ).y —1 Ay, OOIINH YJICH KOTOPOTO
MOHO paccMaTpuBaTh Kak QyHKIUIO OT N: a, = f(n). IIpeanonoxum, 4To
bynkums f(x) onmpeaeseHa, MoJ0KUTEIbHA, HEIPEPbIBHA U MOHOTOHHO YOBIBAET

+
pu x = 1. Toraa pam Ymeq Gy CXOIUTCS, ECITA CXOAUTCS || . “f(x)dx, u

pacxoauTcCsia, €CJIN 3TOT UHTCIPAJI PACXOAUTCA.

JTlokazamenvcmeo.

Paccmotpum rpaduk dyskuuu y = f(x), yIOBICTBOPSIONIECH YCIOBUSIM
TeopeMbl. PaccMoTpuM KpUBOIMHEHHYIO Tpamennio, OTpaHnISHHYI0 CBEPXY
rpagukoM y = f(x), cHuzy ockto 0X, c O0OKOB npsiMbiMu X = 1, X = n.
[TocTpoum cTynenuatsie PUTypsl, OJIHA U3 KOTOPHIX BIHMCAHA B KPUBOJIMHEHHYIO
TpaIeuio, a Ipyras onrcaHa OKOJIO0 STOW Tpaneluu.

Y 4

88




Beraucnum mioniaas BIUCAHHOW U ONTMCAHHOW CTYTIEHYAThIN QUTyp:
[Tnomnaas BOMCAHHOM CTyneHYaToON (GUTYphI paBHA A, + d3 + =+ + Ay,
1011 OMCAHHOUM (UTryphl paBHa a; + a, + -+ + a,_1. [nomanas camoit

o o n
KPHMBOJIMHEMHOMW Tpanenuy pasHa | L f (x)dx u 3aKI0YCHA MEXKIY IO IIMU

BIIMCAHHOM 1 ONMMCAHHOUN QUryp:

n
aytag+-+a, <[ fldx<a;+ay+-+an.
4o
Eciu unTerpar | . f(x)dx cxomutes, T.. MMEET KOHEYHOE 3HAYEHHUE:

77 feodx =1,

a, +az+-+a, < flnf(x)dx

TOr1a YaCTUYHBIE CYMMBI psifia S,, OrpaHHYEHbI:

S,=a;+a,+-+a, <a1+f1nf(x)dx<a1+l.

CrejoBaTeIbHO, S CXOIUTCA.

Ecmu | 1+Oo f (x)dx pacxoaures,

flnf(x)dx <a;ta,+-+a,_q,

TO

S, =a;+a,+-+a, > flnf(x)dx +a, > flnf(x)dx — 00, N — 00,

CJICOOBATCIIbHO PsAd paCXOaUTCA.

IIpumep 14.
Paccmorpum psang Y, L
400 dx 4o . T W _ T o
) i arctgx|7” = rimbrialy HecoOcTBeHHBINM HHTETPANl CXOIUTCS,

CJIE€IOBATEIbHO, UCXOAHBIN PSAJT CXOJIUTCHL.

[Ipumep 15.
fo's) n
Paccmotpum psia Yon—q — T
f+oo xdx f+oo d(x?+1)
x2+41 271 (x2+1)

“In (x2 + D|{* = +oo.

Psan pacxonurces.



IIpumep 16.

1 +oo 1 +oo dinx 1 |t® 1
Paccmorpum psig Y o, ——. = = —— = —. Psa
pHM P Yo nin?n fz xInZx fz In2x inx|, mz
CXOJIUTCH.
IIlpumep 17.

1 .
PaccMmoTpuM psia Y ;-4 —» KOTOPBIH HA3BIBAKOT 0000WeHHbIM 2APMOHUYECKUM

+o0 1
padom umv psoom Jupuxae. Unterpan | " > o dx cxoauTcs IpH ycioBun @ > 1

1 PacXOJUTCS NMpH yCIoBuM @ < 1, ciaemoBaTeabHO, 0000IICHHBIN
TapMOHUYECKUU P

cxoautcs, ecnu a > 1, u

pacxoaurcs, ecim a < 1.

3ameuanue. Mpl pacCMOTpPETU OCHOBHBIE MPU3HAKU CXOJIUMOCTH
MOJIOKUTEIBHBIX psioB. ECTh npyrue, 0omnee "ToHkue" NpU3HAKU, JAIOITUE OTBET
Ha BOIMPOC O CXOJAUMOCTH PSAJIOB B TEX CIIyUasiX, IJIe pACCMOTPEHHBIC IPU3HAKU
"He paboTaroT".

2.6. O01Me peKOMEH AN

10 UCCJICAOBAHHNIO HA CXOAMMOCTD I10JIOKHNTCIIbHBIX PAJ0B

1). Jlns nokazarenbCcTBa pacXOAUMOCTH psiia YIOOHO UCTIONB30BaTh HAPYIIICHHE
HE0OXOUMOT0 YCIOBHS CXOIUMOCTH: eciit lim a,, # 0, To psia pacXoauTcs.

n—>0o

2). Ecniu oOuuii useH psijaa coaepxkuT (pakropual, TO yI00HO UCTIONb30BaATh
npusHak [lamamoepa.

3). Eciu o6muii 4ieH psaa CoaepKuT CTENEeHH 1, N, TO YA00HO HCIONb30BaTh
npusHak Komm-paaukaabHbIN.

4). ITpu npumeHeHnu | mpuszHaka cpaBHEHUS YJI00HO MCITOJIb30BATh OLICHKH:
1<Ilnn<nP(p>0)

1< (sinn <1

cosn/ —
sinn

0< 2
— \cos?n

T
-3 < arctgn <

1

IA

T
5



5). IIpu npuMeHeHnH PEeACIBLHOTO MPU3HAKa CPaBHEHUS Y I00HO:

a) Mpu BeIUKCIEHUU lim a,, MpUMEHSATh SKBUBAJICHTHOCTU
n—>0o

0) UCIOJIB30BATh PAIBI JJII CPABHCHHMSL:
v 1 [ a>1cxopurcs

psn Jlupuxire: Z"=1n“ {a < 1 pacxouTcs

lg| < 1 cxoputcsa

o [o'e) n
A TCOMECTPHUYCCKOU ITPOIPECCUN. = .
P P POTP Zn=19 {Iql > 1 pacxoauTcs

ITpumepsl.
n'(2n+1)' _ (n+1D!2(n+1)+1)!
1 Zn 1 3n ’ an+1 - 3(n+1)

. Gni1 _ : (n +DI(2n+3)!3n _

n-owo @, nseo 3(n+ Dn!'(2n + 1)!

— lim nn+1D2n+1D!'2n+2)(2n+ 3)3n _
n—>co 3(n+ 1)n!'(2n + 1)!

= limQ2n+2)2n+3)n=0>1

n—oo

psan pacxoautcs (nmpusHak JlanamoOepa).

2n_l)n(n—l)
2n+1

2. % (

2n+1 -2

2n— 1\ 1! —2 D/
lim Ya, = lim (5—5) = lim (14+507)
p Ve = S T M\t s

n—

-2(n-1) 1
= lime 2n+1 =-<1
n—-oo e

psan cxoautcs (nmpusHak Komm-paaukanbHbIN).

3.2 (25)"

. 2n—

lim %/a,, = lim = 1 (?) mpusnak Komu-paaukansHbiii He paboTaer.
n—oo n—-oo 2n+1

: . (2n-1 1

lim a, = lim ( ) = — # 0, psax pacxoautcs (HEOOXOAUMOE YCIOBHE
n—-oo n—-oo \2n+1 e

CXOJUMOCTH).



