YUCJIOBI TA ®YHKIHIOHAJIBHI PSAJIA
Jlexkuis 43: YUCJIOBI PN

Teopis psiaiB 3aiiMae qyKe BaXKJIMBE MICIle B MaTeMaTUUYHOMY aHaiizl. [lepini gociikeHHs B
Teopii psaniB Oynu me y pob6orax Herorona 1 JlewOnima (XVII cr.). Baxnmusi pe3ynbpTaTu 3
Teopii psaaiB Oynu onepxkani Einepom, ["'aycom, Ko Ta iHImmmMu MaremMaTukamMu

43.1 OCHOBHI MOHATTS

Hexaii 3amana 4rcioBa MOCIIOBHICTb Aq, Ay, ... , Oy, ...

Ozragenns 1. Bupas Buay

A +ay+...+A, +... (1)

ae a,,n=123_ . —<IeHH YHCIOBOi MOCTIIOBHOCTL. HA3HBAETECA DAOOM.

Yucao a, — 3acamwHuli yiex pamy. KpiM moeHoro sammcy (1) uacrto

x
3ycrpiqamcx CKOpO‘lCHBf;I 3aMlHcC: v a, -
Ne=l

OzHaveHHA 2. BeauuuHa

S,=a,+a,+...+a, (2)

HAa3HBAETBCA N—10 YACMUHHOW cymoro pany (1).

Komu n HabyBae 3nauenus 1, 2, 3, ... , 0JIep>KMUMO IMOCIIIOBHICTh YaCTUHHUX CYyM
Sl,SZ,..., Sn, Y
O3sadeHHA 3. JKmO ICHye CKIHYEHHA IpaHHUIA S 3MiHHOI S,. KOIH

71 —> 0. TO TOBOPATH, MO pAX (1) 36iracThca 1 HOTO CyMa JOPIBHIOE IiH FPAHHIN.

To0TO, | Ilm S, =S| V npoTHEHOMY pa31 roBopATh. mo pAx (1) po3dIraeTsCs.
[

3anHImeMo Tak:

[S . PAX 301racThCA:
lim S, ={o. pax po3dIraeThCs:
N—x

(He ICHVE. PAI po30IraeThCd.

ToOTO MOXHa AOBOAUTH 301KHICTH a00 pO301KHICTH KOKHOTO PSIAY, a TaKOX



00YMCIIIOBATH CyMYy 30DKHOTO sy, CIHPAIOYKUCh O€3MOCepeIHhO Ha O3HAYCHHS
30ixcHocmi [ cymu. A caMme, B KOXKXHOMY BHUMNAaJKy MOXHa CIpOOyBaTH CKJIACTH
aHAJIITUYHUHN BUpPa3 JJIsl N-1 YACTKOBOI CyMU PsIy 1 3HAWTH TPAHUILIIO I[OTO BUPA3y
MpYU HEOOMEXKEHOMY 3pOCTaHHI N.

[TokaxkeMO Ha MpUKIAAAX SK JOCIIKYETHCS YUCIOBUU psAJl HA 301KHICTH 3a
JIOTIOMOT OO0 O3HAYEeHHs 3.

Ilpuxnao 1. Posristnemo psij

14243+ . +n+_.= 2 n,

n-a 4acTKOBA CYMa IbOT0 pAIy
Sy=1+2+3+ ___+n

ABTI9€ COOOK CYMY NepIINX 7 WISHIB apH(pMeTHUHOL porpecti, B SKifi a; = 1
1d=1.
3a popMyI0RO

2ay +(n—1)-d
Sn= L (:2 ) o /)
MaeMo
2-1+(n-1)-1 (n+1
S, = (: ) PF= .H(L-)l

IToca1I0BHICT YaCTKOBHX CYM PAIY HEOOMeKeHO 3pOCTaE, TOMY

: . nin+1
lim S, = lim (—)zao.
n—w n—x 2
OT:xe, JaHHH P4 € PO3OLKHHM.
Ilpuknao 2. Po3rasaemMo psij
1-1+1-1+__+E)" + = S (="

n=1
BanHmeMo IocI1I0BHICTE JaCTKOBHX CYM HBOTO PAIY

31:1:53:'[133:1,54:{:*....



OueBHIHO, M0 BCAKA JACTKOBA CYMa 3 MAPHHM HOMepOM JOpPIBHEIOE
0, a BcEKa YACcTKOBA CYMA 3 HellapHHM HoMepoM JopiBHIOe 1. ITocaimos-
HICTEH YAacTKOBHX CYM JaHOTO PAIY, X0Ua 1 € 00MeXKeHO, 0JHAK IPaHHI
He Mae. OT:Ke, Ief p4d TAKOXK € PO3OLKHHM 1 He Mae CYMH.
Ilpuknao 3. Po3rasiHeMo psij

= 3"+ 2" .
E—H_ 3HAHTH S5, 1 CYMY pAOY 5.
Rl

Poze gzagma. YacTHHHY cyMV 5, MOMHA 3aIIHCATH Tak:

342 342 FLo8 3" 42"
5, = + Tttt =
6 6° 6 6

(3 32 3 3" (2 22 PP ")
=|—-+—=+—3 +t— |+ | =+ + 5+t |=
|x ﬁ IE.:. 'ﬁ} M ) . ﬁ ﬁ.r. 'El} 6H .-II
1 1 17 /1 1 1 1 1
='—+—2+ 3+ ..+—?:| =+ —+—2+ 3+..-+—H
2 2 2 ) B T S 3" )

B KomHIE OVED MacM0 CVMY ~H UISHIE TeOMeTPHYHOI mIporpecii, #Ka

OOMHCTIETECE 33 DOPMYIION

h(1-4") , __
5, -——— ¢ <1| b — mepmHHA wWIeH reoMeTPHYHOI IpOTpecii.
—4q
1:1_71”1 1|1_L"] 11, 1) 3 1 1
Otme, S, = 2\ 2/, 3\ 3 1——+—|1——|=————
1_1 l—l 2t 2y 3 2 27 3.2
2 3
Toxi fims, =tim| -~ —— 1 )23 Touy 522 i zammi paz s6i
om limS§, = lim 5 35 |7 ToMY S=2 imaunii pan 3biractsca.

& =

1.2  Psaja reomeTpu4Hoi mporpecii

P50 eceomempuunoi npoepecii Binirpae BaXJIHWBY pOJIb TPU JOCHTIKEHHI
YUCJIOBUX PAMIB Ha 301KHICTh. BiH BUKOPHUCTOBYETHCS SIK €TAJIOH ISl TIOPIBHSHHS
PSIIB.



Padom ceomempuyHol npospecii HAZHBAETHCHA TAKHH PAT

E;Il+b]q+b1g2+...+!Jlg”_1+...=Zb|q”']_ (3)

el

3anHImeMo YACTHHHY CYMY UBOTO PAIY:

g Ald)
1-g

( n
a) Hexaii |g|<l,Tomimaemo lmS, =lm| b _ha |__&

= . Otxe.
n—x n—miﬂl—q l—q} l—q

S =1b1 1 paa (3) 30iracTscs.
-4

6) Hexaii |g|>1.Tom ImS, =0 1 pag (3) po3diraerscs.

MN—s

B) Hexaii rertep g =1. Tomi 3 (3) ogepxyemo

b+b+b+ +b+. .
Otxe. S, =nb; lmS, =hmnh =c. Pax (3) poz0uKHHA.
n—x

N—er

r) Axmo g =-1. 710 MaeMO

0. sxmo n = 2k:
b. axmon=2k-1 kel

b—b+b—..+(-D)"h+... S, ={

Tomt lim S, He icHye. pax (3) po3diracTscs.

h—x

ITigcyMyeMo OTPHMAHI B ObOMY IPHEIAA1 pe3yIbTaTH:

o 2 ag! 30 1AHIH, K110 |g| <1
¥ el 1 PO301KHHI, KIIO |g|21_

1.3. HeoOxinHa o3naka 30ikHOCTI paxy

Y pO3riIsiHyTHX BHIINE MPUKIAJAaX MU BCTAHOBIIOBAIH 30idcHicmb a00 po30iscHicmb Py
Oe3mocepeHiM [UISIXOM, KOPHUCTYIOUHMCh O3HAUYeHHAM 30DKHOCTI 1 (opmynoro it N-i
4acTKOBOI cymH psiy. OJiHaK, y OUTIIOCT] BUIMAJKIB LEH HUISX BUSABIAETHCS HE3PYUHUM UYepes



TPYIHOII SIBHOTO OOYMCIICHHS YaCTKOBOI CyMH PSY Sy, 3HaXOKEHHS KOMMAKTHOT (GOpMyITH
IS Hel 1 BUSHAYEHHS TPaHMIll TOCIigoBHOCTI {S,, }.

VY 3B’S3Ky 3 IIUM JOIUIBHO BUKOPUCTOBYBATH MemMOOU aHANi3y psadie, MO JO3BOJSIOTH
o0uucuTH X cymu Oe3mocepeaHpo, 0e3 OOYMCICHHS YaCTKOBUX CYM, & TaKOX MPUHOMH, IO
JI03BOJISIFOTh YCTAHOBJIFOBATH 30DKHICTH 1 PO301KHICTh PsAIB 0€3 3HAXO/KEHHS iX CyM (Tak
3BaHI 03HAKU 30i0CHOCMI psi0ie).

Teopema (Heobxiona ymosa 36ixcnocmi psoy). SIKIO psf Y.y=q Ay, 30i2acmocs, TO
fOro 3arajabHUM YIEH d,, MPSIMYE 0 HYyJIS IpU N — 00, TOOTO
lima, =0

n—>00

Jloseoenns. Hexait psag a, + a, + -+ + a,, + -+ € 301KHUM, TOOTO Ma€ MiCIle
piBHICTH lim S, = S, ne S — cyma psny.

n —oo

Toni Mae Miciie TakoXK PiBHICTh 7}1230 Sp—1 =S, OCKUIBKM SKIIIO N — 00 TO i

(n—1) - oo,
Bignimatoun 3 mepiioi piBHOCTI Apyry, ojxepxkumo lim S, — lim S,,_; =0

n —»oo n —oo
n -oo

Ane S, — S,_1 = a,,. 3Biacu, lim a,, = 0. Teopemy noseneHo. M

n —oo

Hacainok ([Jocmamus oznaxa posbdisxcrnocmi psoy). SIKIo A 3arajibHOro 4jeHY

a,, MaXXMO 110 lirr(l) a, + 0, To psa Ym—q Ay, PO30izacmoc,
n—

Ilpuknao 4. Po3rasinemo psij

1 2 3 H
—t—t =+
3 5 7 In+1
—_ . — - ﬁ
€ PO30LKHHM, OCKUTBKH HOTO 3aradbHHH 4UNeH U, =:.—1 IpH 7 —» 00 He
LR+
MIPAMYVE I0 HYILL
Jl1iicHO
lim —"— = lim —— = = %
1m = IIm = —
n-o2n+1 n—>ooz_|_1



1
ITpuknao 5. PosrnsaeMo psf Y., —q N Sin ~

Po3B g3aHHA. 3acTOCYEMO HACTIIOK 3 HeoOX1IHOT O3HAKH:

1 5111 —
lma, =limnsin—=lm—"=1=0.
H—=xz f—x 7 A==

1
n

OT#e, TaHHH pLT po30ITacThCA.

3ayBaskenns: CiiJ naM’TaTu, O PO3TISHYTA HEOOXIOHA 03HAKA 30idCHOCMI PATY
He € docmamHboro. TOOTO 3 TOTO, 10 N-I WICH pALY NPSIMY€E T0 HYJS IPU N — 00
1€ He BUNTUBAE, WO PAO € 30IHCHUM.

Ak npukiaa 3ayBa)KeHHS! PO3IJISTHEMO TaK 3BAHUN 2apMOHIUHULU PsiO.

1.4. TapmoHiuHmii psia
O3nayveHHsi: ['apMOHIYHUM PSIZIOM Ha3UBAETHCS PSI BUILY

4oty —il
2 3 n B

n
n=1

Tyt
: .1

lim a, = lim == 20

n —oo n-oon
IpoTe TAPMOHIYHHMA pAl € po3ouxHHM. JJoBedeMo He.

[TpumycTHMO OpOTHEHE. HeXal TapMOoHITHANA P4l € 30UEHHM, 1 HOTo
CyMa JIOpIBHIOE S. 3a 03HAYeHHAM 30UKHOTO PAIY I 03HAUae, Mo
him 5, =S,

H—+2

Je S, —9acTKOBa cyMa pamdy.

Toai TakoX cIpaBeITHBA PIBHICTH

lim SIH =5
H—0

2

TOMY IOO IIPH M —* =0 1 21 — 0. B1OHIMAa09H 3 0CTAHHBOI PIBHOCTI IOMHe-
peIHE, MAaeMO




lim §,, —Im §, =0

n—o R—0
abo lim (S5, - S, )=0.
H—0
Po3riagaeMo pI3HHALD
(1 1) (. 1 1
Sop =Sy =|l+=+.+— |—| l+=+._.+—|=
A 2 2n) \ 2 ",
f 1 1 1 1 1 ( 1 1°
=l 14—+ +—+ + ot — || 1+ =+ +—|=
. 2 n n+l n+2 2n) 2 n
1 1 1 1 1 n 1
= - —+ - = - +  +—= = —
n+l n+2 2n 2n 2n 2n 2n 2
TaKaM UHHOM,
1
‘SEM_‘SH ::"?-

3a TeopeMoI0 [P0 TPAaHHYIHHAN NepeXi] ¥ HepiBHOCTI

lim (S5, -5, )2

n—so

S

[0 CYMEpPeYUTh PIBHOCTI PI3HHUII YACTKOBUX CyM IO 3amucaHa panime. OTxe,
rapMOHIYHUH psifi € po301KHUM. W

[e#i psim 4acTO BUKOPUCTOBYETHCS SIK €TAJIOH JIJIsl TOPIBHSHHS PSIIIB.

1.5. Kpurepiii Komuri 30i>kH0CTI psiny
Sk Oyno chopMySIbOBaHO BUIIIE, SKIIO JJIs Py HEOOX1/THA O3HAKA 301KHOCTI PATY
BUKOHY€ETHCS, TO pAI MOXe OyTH SK 30DKHUM, TakK 1 PO30DLKHUM, IO MOKHA
BCTAHOBUTH JIMIIIE MICJISI IOJATKOBOTO TOCTIKEHHS.

CrnoyaTky Haraga€eMo OJHY BaXIHUBY TEOpeMy 3 Teopli TpaHHIlb, IO
Ha3UBa€TbCs kpumepiem Kowi icnysannsa epanuyi nociioosnocmi.

Teopema 1. Hexaii
S1, 85, ooy Sp, e
JIEeSIKa YMCJI0BA MOCII1IOBHICTb.



14 ToTo, M00 BOHA MAala CKIHIeHHY I'PAHHITI, Heo0XITHO 1 J0CTaT-
HBO, MO0 I719 OyIb-AKoro unciaa &> 0 iIcHYBaB Takui HoMep N = N (&),
o 419 BCiX # > N1 »' > N copabe ITHEO

Sy =S| < &

K BHOHO, eIeMeHTH IIOCILIOBHOCTL, IO 30ITAN0TBCH, HeOOMe:XHO
30MIKYVIOTECA MUK CODO0 31 3pOCTAHHAM X HOMEpIE.
3actocyemo chopmynboBaHy Teopemy [ 10 Teopii psiiiB, BBaKalOUH
MOCJIIIOBHICTh 3alKcaHy BHIIE MOCTIJOBHICTIO YAaCTKOBUX CyM psiay, a n’' = n +
m, ne m = 0 — 1ijge Yucio.

Teopema 2 (Kpumepiii Kowi 30iscnocmi psioy).
Jls1 Toro, oo ps
a+ ay+ -+ a, + -
OyB 30DKHUM, HE0OXIOHO i 00CMamHbo, MO0 MOCIITOBHICTh HOT'0 YaCTKOBHX CYM
51,82, o) Sy, o
MATa TAKY BIACTHBICTE. ke 0 He 0viIo &0, icHye Takuil HoMep N=N(g),
o 4714 BeiX #°>N 1 BC1X IUTHX M > 0 Mae MicIle Hep1BHICTE
|Sn+m _ Snl <E&

[Tosicaumo 3mict Teopemu 2. JIj1st 301KHOCTI psAly HEOOX1THO 1 IOCTaTHBO, 1100
3a Oyab-sSkuM 3a1aHuM € > 0 3HalmoBcs Takuid Homep N, 1m0 cyMa OyJlib-sIKOi
KITBKOCTI TTOCTITIOBHUX WICHIB PSIY 3 HOMEpaMu, OUTbIMMU 3a N, € MEHIIIO0 32 &.
[Hakme kaxy4dw, 301KHICTh PSy O3HAYae€, IO SK 3aBTOJHO «IOBI» CYMH HMOTO
MOCTIJOBHUX YJICHIB MOBHWHHI OyTH MaJuMH, SKIIO BOHU CKJIAJIAIOTHCS TUIBKU 3
«JIOCUTD JTAJICKUX» YJICHIB PSIY.

3ayBaxkenHsl. 3acTocoBytoun kputepiid Kol 301KHOCTI psiy, MOXHaA OJEpKaTh
1I€ OJIHE 008edeHH s HEOOX1THOT O3HAKU 3015KHOCTI psiay.
JlilicHO 3 TeopeMu, 30KpeMa, BHILIMBAE: SIKIIO AT Yp—q1 A, € 30DKHUM, TO IS
noButbHOTO yncna € > 0 icHye takuit Homep N = N (&), mo mis Bcix n > N npu
m = 1 crpaBeuBo

|Sn+1 _ Snl <Eg
TOOTO

|an+1| <é&



A 11€, 32 O3HAYEHHSIM T'paHUIll TOCIIJOBHOCTI, BIJIMOBIA€ TPAHULIl HOCIJOBHOCTI:
lim a, =0

n —» oo

PosrasiHemo Ha npukiaal BUKopUcTaHHs kputepiro Kot s qoBeaeHHs 301KHOCTI

pamy.
Ilpuknao 6. JloBectn, o psij

11 1 o 1
1+2—2+§+“'+ﬁ+“'=2n=1;

€ 301KHUM.
[osedenna. 3a xparepieM Kom noTpioHo 3HAHTH Take 9HCIO N, Mo
IpH BeiX 11 > N 1 J0BUTBHOMY OuUToMYy m > 0 OyIe BHKOHYBATHCA HePIBHICTE
‘S — .S'H| < g, AKe 0 He OVII0 JoJaTHe 9HCIO €. MaeMo

H+m
|Sﬂ+n1_3n|=
11 1 1 1 ] 11 1)
= 1——]——}—-..4— =5 - R et 2 1+—,:,+—,:,+.--+—,:, =
L n- [.,.v,l—]_::_ |{n—+m]"}, 5 2= 37 n-J
1 1 1 1 1 1
=~ y 7 Tt v | T y TR —
(n+1)" (n+2) (n+m)” | (n+1) (n+2) (n+m)”
. 1 1 1 1
OCKIUIBKH — < - = —— |k >1),maem0
k= klk-1) k-1 k
1 1 1
3 ST~ :
(n+1)" 7 n+1
1 1 1
= < o »
(”+g}- n+l n+2
1 1 1
,.,'{: - -
['ﬂ+m}“' n+m-1 n+m
TOMY
s 5|<(1 1)+(1 1)+ +( . +1)
nimoen n n+1 n+l n+2 n+m—1 n+m/

1 1 1
<_
n n+m n




TakuM YMHOM MpU JNOBUIBHOMY HaTypajllbHOMY N 1 uuiomy m > (0 mae wmicue

HEPIBHICTb:
1
|Sn+m - Snl <=
n
_ : - 1 1 :
JagaMo Temep JoBiTbHe € >0 1 obepemo N=|— |, ge | — | — mima gacTHHA
g £
1
THCTIA —.

€
Toa1 ang n > N, OCKIIBKH A1 — IIUTe 9HCIO, CIpaBeLTHBO

1 1
nzl—|+1l>=—.
s c
. 1 1
3BLIKH H > —, 4 TOMY, —< &. BHXOJHTE,
& H
Eri'+rr1' - ‘Sn < —<E.

R

. - 1 -
TaxM 9HHOM, I8 JOBUIRHOTO €20 3HallmeHO HOMED N=| — | TaxHm,
&

Mo 419 BC1X 7 > N [pH 0V Ib-SKOMY OUTOMY > 0 BHKOHVETBCA HePIBHICTE
51|+m - Sn <E .

3a KpHTepieM Kol 300KHOCTL PAIV JAHHA PAT € 30LEHIM.

Takum unHOM, Kputepiki Ko mae MOXKIMBICTH TOCTIIKYBAaTH 301KHICTH
IOBUTbHOTO psany. OmHak TOAl, MPUCTYHAIOUM A0 JOCHTIIHKEHHS SKOTO-HEOYIb
HOBOTO PsIAy, MM 3MYIII€HI IIOpa3 MOYWHATH JOCTIHKEHHS 3 MOYaTKy J10 KOKHOTO
OKpEeMOro BHUIMAAKY. MOXJIMBOCTI BUBUCHHS PSIIB MPU 1BOMY OOMEXHUIUCA O
BUKOPUCTAHHSIM KOHKPETHHUX OCOOJIMBOCTEM KOXKHOTO 3 JOCIIPKYBaHUX PsJIIB, a
Teopis pAIB sBJsIa 6 COO0I0 HAOIp PO3pI3HEHUX 3a]ad.

Jlns cucteMaTuyHOi MOOYI0BU TEOPil YMCIOBUX PSIIB, HAcCaMIepe, He0OXiaHo
BU3HAYUTH BJIACTUBOCTI PSAJIIB Ta BCTAHOBUTH 3B’A3KM MDK MOBOKCHHSAM OJHUX 1
iHImMX psaaiB. Lle A03BOMMTH Hajalll BUKOPUCTOBYBAaTH BIJOMOCTI, OTpUMaHi B

pe3yJIbTaTi aHaJli3y OJHUX PSAIB, JUIsl CIIPOIICHHS TOCIIKCHHS 1HIINX PSJIIB.



1.6. BaacruBocTi 30iKHHX YMCJIOBHX PsAiB

36ixcHi yucnosi psdu MANOPSAIKOBYIOTHCS HACTYITHUM GIACMUBOCHISM:.

O3HadeHHA. JIKmo v 4HCI0BOMY padi (1) BIAKHHYTH nepm A WIEHIB.

TO OAEPXKHMO 3HOBY YHCJIOBHH pan

ak+1.—ak_:+--.—an+.... (4)

SIKMH Ha3uBa€eThCs 3anuwukom psoy (1).

Teopema 1: Skuio psin Yoo—q @y (1) 36icacmovcs, T0 PSR Y —p41 An (4) TakoX
30icacmovcsa. KpiM TOro Mae Miclie TBEPKEHHS: 31 301KHOCTI SIKOro-HEOYIh
3anuiky (4) BuruiuBae 301KHICTE 3aaH0r0 psiay (1).

Hoseoenns. Iloznaunmo vepes Sy, m-y 4acTUHHY cymy psay (4)

I
Sm = Qg+1 + Qg2 + 0+ Apam

Ton1 maemo:
Sk+m = Sk + S, 860 Sy = Sgam — S
Sxmo psan (1) 36iraerbest, o lim S, = S,1 lim S,,,, = S.
m-—-0Co m — 00

OT1xe iCHy€ lim S‘I’TL = lim (Sk+m — Sk) = lim Sk+m — lim Sk = S - Sk'
m —oo m —oo m —oo m —oo

3BiJIKM BUILTHBAE, IO psif (4) 30iraeThes.

SIkmio Temep mpuIycTumo, 1o psax (4) 36iraerscs, To icuye lim S, = S’

m —oo
[Moknagemo y piBHOCTI Sy, = Skym — Sk, B = k+m, Tomim = n — k, i3 1poro
CITIBBiHOIICHHS OTPUMY€EMO: S),_ ), = S, — S, = S, = S;_ i + Sk

Ockinbku psig (4) 36iraetbes, To icaye lim Sy, = lim S)_, = S’, i 3Bigcu

m —>0o n —oo

BUIUIMBaE, o icaye lim S, = lim (S,,_, +S,) = S +S;, 10610 psim (1)
n —>oo

n —»>oo

301xkxHMM. Teopemy nosenaeHo. M

[Hakme Kaxydu, BIAKHIaHHS CKIHUCHHOTO YHCJIa ITOYATKOBUX WICHIB PsIy HE
BILJIMBA€ Ha MOro 301KHICT (aJIC 6nAUBAE HA 1020 CYMY).

Teopema 2: fxuio psan (1) 36icacmubes, TO 3anuiok (4) Mo3HAYCHUH K
Tk = Qg1 + Qraz + o F A+ = Yty n
npsIMye A0 HyJIs 3 pocToM k — oo, To6To lim 73, = 0.

k >0



Hoseoenns. Maemo S =S, +1,. Omke 1, =8 — 8. Ockinpku psag (1)

30iraetbest, 70 S = lim S, 1 lim §;, = S.

n —oo k >0

3Biacu klim T, = klim (§—5,) =S-S5 =0.Teopemy noseacuo.

3ayBaxeHHsl. SIK BCTaHOBJICHO TEOPEMOIO, JJIsi 3 ACYBaHHsI 301KHOCTI abo
PO301KHOCTI psAay HE OOOB’SI3KOBO BpaxoByBaTH Bcl Horo wieHH. JlocHTh

OOMEXUTHUCS YJICHAMU, ITIOYNHAIOYH 3 JCAKOI'O HOMEPA.

Ilpuknao 7 Po3rasiHeMo TOCHiAXKEeHHS 301)KHOCTI Py
1 1 1
—+—+—+
6 7 &
Pose’asanna. JaHHD pal yTBOpPeHHH BIIKHIAHHAM IepIOHX II'9TH

YIeHIB TapMOHITHOTO PATY

FEUESEUE NS VRIS SIS 1

2 3 4 5 6 4 n=1 M

OCKUIbKYA TapMOHIYHUHN Psiji € po301KHUM, TO Ha OCHOBI HACIHIJKY, JTAHUU PsiT

TaKOX € PO301KHUM.

Teopema 3: Sxiio psan Y.o—q A, (1) 36icacmobes 1 #ioro cymMma A0piBHIOE S, TO
P Yieq C * Ay, JI€ C —CTAJIA, TAKOXK 30i2acmubcst i 1io2o cyma 0opueioe € * S.
Josedenns. IlomMHOXKMMO Bcl wineHu 30ikHOro psanxy (1) nHa wymcno C.

OTpuMaeMo HOBHM P Y.p—q C * Ay [I03HAYEMO HOTO YACTUHHY CyMy 3a S,,, TOOTO

S, =YRr_,c-ay. Jdna paga (1) vactunHa cyma S, = Y.n_,d, HoB’s3aHa 3 S,
piHsHHEAM: S, = ¢+ S,. Toxi lim S, = lim ¢S, = c- lim S,,. Ockinbkn psn
(1) 36iraetses, To lim S, = S. 3Bincy, lim S, = ¢+ S. Teopemy noseaeHo. W

n —» 0o n —oo

[Hakile Kakyuu, SIKIIO BCl YiIEHHU 301)KHOTO PSTY MOMHOXKUTHU Ha OAHE U T€ K
YHUCJIO C, TO 301KHICTh PSAY HE MOPYIIUTHCA, @ HOTO CyMa MOMHOKUTHCS Ha YUCIIO
C.

Ilpuknao 8. Jlocniauty 301KHICTD POy



Pose’azannA. [aHHA pa1 YVTBOpeHHI MHOMeHHSM Ha THCIO 2 yCIx
T1eH1B TAPMOHITHOTD PAIV

—2—1—5—§—_._= —2[.1—%+%—i+_“.]_

OcCKUIbKM TapMOHIYHHHN psAx € po30bKHMM, Ha miacraBl Teopemu 3, €
PO30DKHUM 1 JJAHUH P,

Teopema 4. 301kHI YKUCIIOBI PSAM MOXKHA MOYJIEHHO J0JaBaTU Ta BIAHIMATH,
pU IOMY 301KHICTh 30€piraeThesl.

Hoeeoenns. Hexat A, 1 B, — YacTUHHI CyMH DSIiB Yp—1Qn 1 Xpeq by,
BI1JIITOB1IHO.

IToznaunMo C, — 9acCTHHHY CYMY pAay Z(an +b,). Tom C, = A4, + B, . oTxe

Tl

ImC, =lm(4 +B,)=lm4 +lmB =4+B.

fi—sx N—x
AHAIOTIMHO PO3MNIAIAETECA PAT Z((z,i =htY:.
Tl [ |
Ilpuknao 9. Jlocniautu 301KHICT PALY
= 1 1
+

Et n—-1 n-1 ]
n=1\2 3
Plutenna. JaHHM paa 9B714€ OO0 CYMY IBOX PAILB
1 1 1 = 1
1+—+—+..+ +..= 2
E 2_ lﬂ—l n:l E_H_l
1 1 1 = 1
1 I+—+—+. +—+. =2 —=

Psinu 301ratoThCs, TOMY IO SIBJISIIOTH COOOIO PSJM, CKJIAJEHI 3 €JIEMEHTIB
. ... . 1 1
FEOMETPUIHOT HPOrpecti 31 3HAMEHHMKAMH, PIBHUMU (1 = - < 1, g, = 3 < 1

BIIIIOBIIHO.
Ix CyMH, BIAMIOBITHO, JOPIBHIOIOTH



Ha ocnoBi Teopemu 4  ganmii psaxg  30iraetbesa, 1  #HWoro cyma
3

2

y - T
s=sW+s¥=2+2=_
2

Teopema 5: SIkmo psg ).,—-q @, 30iraerscs, psam Y.,—q b, SKHH OTpUMaHO
IPYMyBaHHIM WICHIB PAAY Yineq Ay 0€3 3MIHM HOPSAKY IX IOJOXKCHHS, TaKOXK

30iraeThCsl 1 MA€ Ty K CYyMY, IO ¥ PSI Yopeq Ay,

JopenenHsa. Hexad h=ay+ay+._.+a,. by=a,,+a ,+. +ag.
bi=a, 45+ @ a+.+a, . ge JEN {k;} — 3pocTar€a NOCIIAOBHICTE HaTypa-
n m
asEEx wHcel [lossaunmo 4, =Y a, . B, => b . Tom B, =4, .Ockimkn {B,}-
P ol

MANOCILIOBHICTE 30UKHOT MOCTA0BHOCTL {4, }. To 1cHye llm B, =4, ne 4 — cyMa

s

pany Yoeq a,. Teopemy moBenero. W

Ilpuknao 10. YcraHoBUMO 301KHICTh JAHOTO PsIAY, CIIUPAIOYNCh HA JOBEICHY
TEOpeMy O 1 3HANJIEMO CyMY PsIyY
1 1 1
— —
1-2 2.3 n{n+1) nm1i(n+1)
BigzHaueMo cripaBeIsIuBICTh PIBHOCTI
1 1 1

[
I8

—=—- =12

nn+l) n n+l
Brenemo B pO3TILn pan

1 1 1 1 1 1

+ ...
1 2 2 3 n n+l
OueBUJHO, IO IIOYATKOBUM psAJ MoOXe OyTHM OTpUMaHH MOHapHUM

00’€THAHHSIM WICHIB JJAHOTO PSIAY OCKIJIbKU

(1 1)+(1 1)+ +(1 1>+_1+1++ 1 N
1 2 2 3 n n+1 12 2-3 nn+1)

Hocninumo 301KHICTh IpeoOpa3oBaHoro psay. s 1boro o04YHUCIUMO HOTO

YaCTKOBI CYMH



Si=u=1; 1 2 =1
! ! 1 5_-'_=5‘3 +H_.1_=].—;=§ 5"['_1 15
, . : 1
S-:. :51_“*:' :1__:;5 SE.[.'

—1-—

kE+1

-

TakuM 4HHOM,
1n=2k-1

1-

n=2kk=123__.
F+1

Tomy lim S, = 1. Omxe BBeAeHUN y pO3TIsL] NMpeoOpa3oBaHUi psi € 301KHUM.

n —oo

Toni, 3a JOBEJAEHOIO TEOPEMOIO D, 30iraeTbcsl TaKOX JaHUW psl, 1 WOro cyma
nopiBHIOE 1.

3 TeopeMH BUILIIMBAE
Hacuaigok: Skmo 3a ymMOBOIO 00’€/lHaHHS, BKa3aHOi B TEOpEMi, OTPUMAHO
PO306idcHUTL PSIZL, TO 1 CIIOYATKY PO3TISHYTUM PSAJT TAKOK € PO3OIHCHUM.

3ayBaxenns 1. Teopema, oOepHeHa 10 cPopMyJILOBAHOI TEOpPEMHU D, B3araii
Ka)Xy4H, € HEBIpHOIO. 31 301KHOCTI MPeoOpa3zoBaHOro psiAy 301KHICTh MOYATKOBOIO

pAany MOXE 1 HE BUIUIMBATH.

3ayBa:keHHss 2. B okxpeMoMy BHITaJIKy, SKIIO BCI WICHH AAHOTO POy €
dodamuumu, TeopeMa, OOEpHEHa 0 TEOpEeMH O, € CIpaBeIJIMBOI, TOOTO 31

301KHOCTI MPE0OPa30BAHOIO PsATy BUILIUBAE 301KHICTh JAHOTO PAY.

3 reopeM 1, 4 1 5 BunnuBae

Hacaigok: Psna, orpumanuii 3 1maHOro BIAKWIAHHAM 4Yd TIPHETHAHHSIM
CKIHYEHHOT'0 YHMCJa YICHIB, 200 MEPECTAaHOBKOIO y Pl CKIHUEHHOTO YHCIia YJICHIB,
Bele cede gK 1, AK 1 BHUXIOHHH, TOOTO abo oOmaBa 30IiraroThcs, abo oOmagBa
po30iraroThes. SKino gaHuil psia 30ira€ThCsi, TO CymMa HOBOTO PSAY ICTAETHCS
n0aBaHHAM a00 BiAHIMAHHSAM CYMH IIPUETHAHUX YJICHIB IO CYMH JAHOTO PSY.



1.7. HoctaTtHi o3Haku 30ikHOoCcTIi SHAKOJIOAATHMUX psiais

Oszuakamu 306idcHocmi psaodie 30idcHocmi psdié HA3UBAIOTh NMPUHOMH, IO JO3BOJISIOTH
BCTaHOBIIIOBATH 301KHICTh 00 PO3OIKHICTH YMCIOBUX pAiB. [IpsmyBaHHs 10 HyIs 3arajJbHOTO
jieHa psAay 31 3pOCTaHHSIM MOro HOMepa N € 03HAKOH 301’KHOCTI, TUIBKU HeoOXiOHOW0, ale
HEJOCTATHbOK. A BIJICYTHICTh NPSAMYBAHHS 0 HYJIS 3arajJbHOr0 4ieHa psay 31 3pOCTaHHIM N
€ 00CMamuboi0 03HAKOI PO30IKHOCTI ALY .

Jlo HeoOXiAHMX 1 JIOCTaTHIX O3HAK 30DKHOCTI BIJTHOCUTHCS MPUKAOM Oe€3MmocepeaHbOro
BCTAHOBJICHHSI 30DKHOCTI psIy IUIAXOM CKJIAMaHHS TMOCTIAOBHOCTI MOr0 YacTKOBUX CYM 1
3’CyBaHHs ICHYBaHHs ii rpaHuul. [HIIOI HEOOXIJHOIO 1 JTOCTAaTHBOKO O3HAKOK € Kpumepiil
Kowi 361xHOCTI psfy.

[lepeiimemMo Terep JO PO3TIAAY JACIKUX 3HAKOOOOamuux psodie (pagu 3
HEB1JI'EMHUMH WICHAMHM) Ta 1X J0CTATHIX 03HAK 301KHOCTI.

O3HaveHHsi. Psn )., 4, Ha3bIBaCTbCA 3HAKOOOOAMHUM SIKIIO JUIS Oyb-
AKOr0 N BUKOHAHO A, = (

3 TOUYKH 30py 301KHOCTI 3HAKOJOJATHUMH MO’KHA BBa)XKATH TaKOX PSJIH, SIKi
MICTSITh CKIHYEHHY KUIBKICTh BiJ’€MHUX WICHIB, OCKUIbKH, SIKIIO iX BIJIKUHYTH, TO
301KHICTh PSITy HE MOPYIIUTHCS. 3BUYAMHO, 10 TIPU IIbOMY 3MIHUTBHCS CyMa PSy.

[TortepenHb0 CHOPMYITIOEMO 1 JIOBEAEMO TEeOpeMy, sIKy Oylie BUKOPHCTAHO B
MOJATBIINX MIPKYBaHHSIX.

Teopema. (Ymosa 36iscnocmi psaody 3 nesio emuumu unenamu). Jjst Toro moo
psIz Xip=q A, 3 HEBIJI'€EMHUMU WieHaMH OyB 301KHMM, HEOOX1JIHO 1 JOCTATHBO, 1100
MOCJI1JIOBHICTh YACTKOBUX CYM IIOTO Py OyJia 0OMEKEHOIO.

Jloseoenns.

Heobxionicms. Hexait psin Y.p -1 Qp € 301kHEM. 1{e 03HaYae, 1110 MOCITIIOBHICTh

HOro 4aCTKOBUX CyM Mae TpaHuilro. OTxke, sk ycsika MOCIiJOBHICTh, 110 301raeThes,
MOCJI1JIOBHICTh YACTKOBUX CYM € 0OMEKEHOIO.
Hocmammuicmes. Hexait mocmigoBHICTh {S,} YaCTKOBUX CyM PSAY Yineq Qn €

oOMexxeHoro. OCKUIbKU a, = 0 , TO YacTKOBI CyMHU psiAy YTBOPSTh HECHAIAHY
MIOCJIIOBHICTh

0<§5<5<< 85, <5415
3a TeopeMO TMPO MOHOTOHHI OOMEXKEHI IIOCIITOBHOCTI, I HecmagHa
HOCTITIOBHICTD 30iraeThesi, TOOTO € 301KHUM PAI ).pyeq Ay. TeopeMy moBeneHo. M



Bci 03Haku 301KHOCTI 3HAKOJOJATHUX PSAIB (PAKTUYHO IPYHTYHOTHCSI Ha IIiif
Teopeml. Ale ii 0e3nocepeiHeE BUKOPHUCTAHHS JUIsl TIOCIIKEHHS PsiJIiB Ha 301KHICTh
JAJIeKO Ha 3aBX U pocTe. ToMy Ha MPaKTULl SIK MPABUIIO BUKOPUCTOBYIOTHCS 1HIIT
O3HAKHU 301KHOCTI PAJIIB.

1.7.1 O3naxu nopieHaHH:A
Po3risiHeMo O3HaKH, IO JI03BOJISIOTH 3POOMTH BHCHOBOK IIpO 301KHICTH a0o0
PO301KHICTh JJAHOTO PSJY LUISXOM MHOPIBHSHHS HMOro WICHIB 13 YWICHAMH 1HIIIOTO
psly, TOBOJIKEHHSI SIKOTO BXKE 3’ ICOBAHO.

Teopema (Ilepwa o3naxa nopisusanns). Hexali 3agaHo 1aBa psam 3
HEBII’€MHUMU YJICHAMH

(A): Xn=1an

(B): Xn=1bn.

SK110, MOYMHAOYM 3 JIESIKOTO HOMEpa, YJIEHU MEPIIOTo Py HE TMEepPeBHUIYIOThH
BIJINOB1/IHI YJIEHU JPYTOTO Py
a, <b, n=kk+1,..
TO 31 30ixcnocmi pany (B) BumuBae 36ioicnicms panxy (A), a 3 poszdidchocmi paxy
(A) BurmuBae posoisicnicms psany (B).
losedenns. Ha 0cHOBI TOTO, 1110 BiIKUJAHHS CKIHYEHHOI KUIBKOCTI YIEHIB PAIY
HE BIUIMBAE Ha HOro 30DKHICTH (Hacmimok TeopeM 1 1 5), He mnopyuryroun
3araJIbHOCTI, MOXXHa BBa)XKaTH, IO A, < b, TpH BCiX 3Ha4YeHHAX n =1,2,3,...
[To3nauuBmM yacTkoBl cymu psamiB (A) i1 (B) BianosigHo yepes 4, 1 B, , Oynemo
Matu
A, <B,,n=1,273,...
Hexait psng (B) € 30ixuuM. Toxi 3a Teopemoro (Ymosa 36ixcnocmi - HEOOXITHICTB),
MOCIJOBHICTh HOT'0 YaCTKOBUX CYM € OOMEXKEHOI0, TOOTO
B,<M,n=123,...
3 1IUX ABOX HEPIBHOCTEHN BUILIMBAE I HEPIBHICTH:
A, <M,n=1,23,...
TakuMm 4YMHOM, MOCIIJIOBHICTh 4acTKOBUX cyM A, pany (A) 3 HEBII €MHUMH
yjeHaMu € oOmexxkeHor. Ha ocHoBl Tiei x TeopeMu (Vmosa 36idcnocmi -
JIOCTaTHICTh) POOUMO BUCHOBOK, 110 psif (A) 30iraerbes.



Hexait psg (A) € po3oixuaum. Toni psg (B) Takox Oyne po30ixkuum. [Hakiie,
MPUITYCTUBIIN 301KHICTh sy (B), 3a TUIbKH 1110 TOBEAECHUM, OJIEPKUMO 301KHICTh
pany (A), a ie cynepedutb yMoBi. Teopemy noBeacHo. B

3ayBa:kenns 1. SIKo cnpaBeiMBa HEPIBHICTh A, < b, TO TOBOPSTH, IO PSJI
(B) maxxopye psn (A). Psag (B) HasuBaetses maowcopanmoro pany (A).

3ayBa:xxenHnsa 2. Ilpum pocmimkeHHI 301KHOCTI PSAIB 3a JIOIOMOTOI0 O3HAK
MOPIBHAHHS YaCTO BUKOPUCTOBYIOTH TaKl «eMALIOHHI) PAJIN:

1) reoMeTpHIHHMA pAT

301 HHH. ﬂmo|g <1,

1 PO3OLKHHAM, m«:mr:-|q| =1;

2) y3aranpHeHHH TapMOHITHEHHA pan (pag Japrxie)
&1 30LKHHAI, AKIO o > 1,
— o

n=1#" | pPO3OLKHHH, gm0 o =1,

HaBenemo mpukimaau JOCHIIDKEHHS 30DKHOCTI 1 pO30DKHOCTI PpsmiB 3
BUKOPHUCTAHHSIM TEPIIOi 03HAKH TTOPIBHIHHS.

Ilpuknao 11. Jlocaigutu 301KHICTH psITy

o 1
1+ + + + -+ +oe = z
2:3 3-32 4-32 n3n-1 n=1n3""1
Po3zs'asanna. IlopiBHAEMO JaHHH pAd 3 Te0MeTPHIHAM PAIOM
T
) 3:l|—1
OCKUTBKH n.3"1>3" p=123
1 1
TO it n=123 .
- _3”—1 3?1—1

AJie pag Yg—q prs 301KHUM, K PsiJl TEOMETPUYHOI MPOrpecii 31 S HAMEHHUKOM

1 . :
q=3< 1. OTxe 3a NepIioo 03HAKOIO TaHUM psJl TAKOXK 301raeThCsl.



Ilpuknao 12. Jlocniguty 301KHICTD PALY
IMpuwxnad 2. JocTIIHTH 30LKHICTE PATY

In3 Inn < lon
— At =D
3 n n=3 M
. _. =1
Pose’azanna. TlopiBHAEMO JaHHH pad 3 PO3OLKHHM paioM > —
n=3 M
OcKUIBKH
lnn=1,n=3425, ..,
TO
Inn 1
=—n=3 4 5 ..
noon

Koxer uieH JaHoro paay Oulbllle BIONOBITHOTO WISHA PO30LKHOTO
pPAIY. 3a MepImow 03HAKOK NOPIBHAHHA, JaHHH PAT € PO3OLKHHEM.
B1anoBine: pad po30LAHHMH.

Ha nipakTuill BUSBISETHCA OLIBII 3pYYHOIO HACTYITHA TEOpEMa, 1110 BUILIUBAE 3
NepIIoi O3HAKU MOPIBHIHHS.

Teopema (/[pyea abo I panuuna oznaxa nopisnsnist). Hexait 3a1aHo aBa psau 3
HeBix emaumu uiaeHamu (A): Yo a, 1 (B): Yo=q by. SIKimo, iCHye CKiHYCHHA,
BIIMIHHA B1J HYJIS TPaHULIS

. a’TL
lim —=K
n-w b,
1 0 <K < +o00, To paau (A) 1 (B) 30iratotecsi, abo po30iraroTbCsi OJHOYACHO
(mepenbavaerses, mo b, # 0).

Ilpuknao 13. Jlocaigutu 301KHICTH psILy

1+1+1++1+—Zoo !
1-2 23 3-4 nn+1)  Lap—in(n+1)

JocniaumMo 30DKHICTh Py 3 BUKOPHUCTAHHSIM TPAHUYHOI O3HAKW TOPIBHSHHS,

B3aBIIIM 3a €TAJIOHHUM psif, psia Jupuxiie, 110 30iraeTbes:

>
n=1N?



TobGto

1 1
n n(n+1) a bn n?
Tomi
1 2
a 1 n 1
K = lim = = lim n(n+1) = lim = lim =1
n—>oobn n —oo i n—>oon(n 1) n—>001+i
n2 n2

Ockimbku K =1+#0< +00 TO Ha OCHOBI TPaHWYHOI O3HAKU MOPIBHAHHS

301raeThC.

BUBOJMMO 11O psij Z%o=1 n(n+1)

Ilpuknao 14. Jlocnaigutu 301KHICTB Py
ITpuxnaé 4. JocTIOTHTH 30LKHICTD PAIY

3.5 7, L 20+ = 2+l
4 2243 3343 7 nn+3 T Sadn+3’

Pose ‘asanna. IlopisBEAeM0 JaHHHA P41 3 V3araabHeHHM TapMOHITHHM

oo

pAIOM > —— 3a JpyTol 03HAKO NMOPIBHAHHAL

n=1 H}é

1

(2ﬁ+1}n‘}/3 _ I[EH+1}~..‘(E 24—

. . .
A=1lm 2= lim = lim = lim —% —2=0.
nsxV, n3x Han+3 n—x  Hafn + 3 rH*ﬂcl_
nn
. = . 1 3
OCKUTBEH paI1 . —17 € PO30OLKHHM [ oa=—<1 j TO JaHHH PAI TAKOK
n=1 ”/‘é 2 /

€ PO30OLKHIM.
BiamoB1de: pad po30OLKHHH.

[cHy1OTh O3HaKH 301KHOCTI PAJIIB, IO JI03BOJIIOTH 0€3M0CEPEAHBO CYIUTH MPO
30DKHICTh (a00 PO301KHICTH) JAHOTO PsiAY, HE MOPIBHIOIOYM MOTO 3 IHIIHMM, BXKE
BUBYEHUM psoM. PosrisiHeMo Tpu 3 Hux: o3Haky JlamamOepa, o3naky Komri i
IHTerpaJibHy 03HaKy Makiiopena-Kormii.



1.7.2 O3naxka [lanambepa

=]
Teopema. Hexail zadano pao Ean. Axwo npu n—> X ICHVE CKiH4YeHHA
7=l

5 a,, : . @
cpanuys | eidwowenna -2, mobémo, Im-—22=] mo npu I<1 — pzd

a.’? e n

36icaemuvca, npu l>1 — pad pozbicacmuca. 'V eunaoxky [=1 nompibue

000amxoee GOCHIONCeHHA.

an+1

Hoseoenns. a) Hexaii lim =1, | < 1. loBeneMO 301KHICTb PIAY Dpneq A,

n—oco an

3a 03HAYCHHSIM T'PAHUIIl YUCIOBOI MOCIIIOBHOCTI, ISl KOXKHOTO € > 0 icHye

HoMep N Takuii, 1o npu N1 = N BUKOHY€ETHCSI HEPIBHICTD

An+1
-l <e
an
[{s HepiBHICTH PIBHOCWJIbHA MO/BIIHIN HEPIBHOCTI
An+1
[—e< <l+¢
an

3a mpunymeHdsM [ < 1. Bi3bMeMO & HACTIIbKM MajiuM, 00 BUKOHYyBajacs

HepiBHICT [+ ¢ < 1. Ilosmaummo [+ &= q < 1. Tom Ha OCHOBI mpaBoi 3

HEPIBHOCTEW MaeMO

an+1

< g, = Anyr < Anq
n

n=NN+1N+2,..

Hanarouu n 111 3Ha4€HHS, 3 OCTAHHBO1 HEPIBHOCTI OJIEPKUMO

ay+1 < anq
aniz < Ay+1q < ayqg - q = anq?
aniz < Ayi29 < anq®-q = ayq?

oooooooooo

TakuM 4YMHOM, YJICHU DALY

aAny1 T Angp T Angz T *)

MCHIIC BiI[HOBi,Z[HI/IX YJICHIB pany, CKIAQACHOIo 3 CJIEMCHTIB FCOMeTpI/I‘-IHOI

nporpecii

anq + ayq* + anq® + - (**)



Ockinbku g < 1, TO psig reoMeTpuyHOI IIporpecii (*) 30iraeTbes. Ha ocHOBI nepiioi
O3HAKHU MOPIBHAHHS psg (**) Takox 30iraetsca. Ane psa (**) orpumanuit 3 psagy
Yim=q1 @y BigkumanasMm N foro mepmux uieHiB. OTXKe, BIAMOBIAHO 10 HACTIIKY
TEOpPEMHU 5, psit Z,‘f_l an € TaKOX 301KHUM.

0) Hexait lim 22 =] [ > 1. JloBeieMO PO30IKHICTD PILY Ypmeq A,

n—oco aAn
an+1

Ock17bKH | € TpaHUIICI0 TTOCTITOBHOCTI , TO U1l KOKHOTO € > 0 icHye HOMep N

n

) . . a
TaKWii, 0 Ipu n = N BUKOHYETHCS HEPIBHICTh [ — € < Z—“ <l+e.
n

3a npunymiennsm [ > 1. BubepeMo € HacTuibku ManuM, o [ — € > 1. Toxi npu
n = N Ha OCHOBI JIIBO1 3 JIJAHHUX HEPIBHOCTEH CIPABEIIUBO
An+1
an

>l—e>1

abo0 a,yq > ay.

Takum YUHOM, YICHU PIAY Yp—q Ay, HOYHHAIOUH 3 JesAKOro HoMmepa N, 3pocTaroTh
31 30UTbIICHHSAM 1X HOMePiB. OCKUIbKU YJICHU PANY € JOJAaTHUMH, 3arajJbHUMN YJICH
IIbOTO PSIAY A, HE MPSAMYE JI0 HyJs Ipu n — 00 . OTKe, BIAMOBIIHO 0 HACTIIKY
TEOPEMHU TPO HEOOXIHY YMOBY 3015KHOCTI PSIZT Yopyeq Ay, € PO30IKHIM. MOXKHA

MOKa3aTH, 1110 aHAJIOT1YHUI pe3ysIbTaT Ma€ Micue 1 pu [ — +oo. W

Ilpakmuuna pexomenoayin. SIKUO 3araibHU YjieH pIAy 4, MICTUTh
MOKa3HUKOBY (DYHKIIII0, CTENIEHEBO-TTOKa3HUKOBY (YHKIIII0 abo ¢akTopial, TO, K
MpaBUJIIO, 3aCTOCOBYETHCS 03HaKa Jlaimambepa.

Hpuknad 15. JlocmianTi Ha 36DKHICTB PSII Yo ; —

211
. n (H+1}
Po3p A3aHHA. 3JaOHCYEMO 4, = Anal = Ti,_l . Jdam
3 il i "'.3 - . 3
a,, o o(m+1y 28 1. (m+1Y) 1. | 1}
[ =lim—2= ]11]1—1-—,=—]1m| =—lm 1+—| =—<1.
nse g omse 2 7 2ne=l g )] 2ms=l p) 2

OT#e. DaHHHA paI 30IracThCA 33 03HaKoK J[amamMbepa.

3:5:7--+(2n+1)
2'5'8""'(371—1)

Ipuxnao 16. Jlocniaut Ha 301KHICT P Dipeq



3-5-7T-...-(2n+1)
2.5-8-._-(3n-1)

Posp g3apna. Maemoa, =

3-5-7-  -(2Zn+1)(2n+3 2n+3 ;
. Cra)On+d) | 2me3 o e
2-5-8-...-(3n—-1)3n+2) 3n+2 a

2n+3
In+2

M

3a o3Hakor [JamamMOepa ogepEyeMO

3
43 2+—
I—1; a”+'=l' 2n+ i .

n—e g nswin+2  now

5 = —<1. Orxe, DaHHH paT 30IracThCA.
3+-— 3
n



Koumponvrni numanns 0o memu 1
[Ilo Ha3zuBaeTbcsi ynciaoBUM psjgoM? 1o HA3UBAETHCS 3aralibHUM YICHOM DSy ?
Hagenite npukiiaam.
Axwuit psi Ha3uBaeThCs 301KHUM (po30ikHUM)? HaBeniTe npukiiaan?
JlaliTe 0O3HAYEHHS CyMU 3015KHOTO PATY.
Cdopmymroiite 1 A0BEAITH HEOOXiIAHY O3HAKYy 30DKHOCTI psAxy. UM MokHa
CTBEP/IPKYBaTH, IO s/ 301TA€THCSI, SIKIO WOT0 3arajibHUi WICH IPsIMYE J10 HYJIS,
VY domy mnosisirae HaWmpocTia JOCTaTHS O3HakKa po30iKHOCTI psamy? HapemiTb
MIPUKJIAIHN.
Cdopmymroiite kputepiit Ko 301kHOCTI psaxy. SIKy TeopeMy MOKIAI€HO B OCHOBY
HOT0 JIOBEICHHSA?
SKki BIACTMBOCTI CKIHYCHHUX CYM CHOpaBEMJIMBI JUIsi  YHUCJIOBUX  PSIB?
Cdopmynrolite BIIMIOBIAHI TEOPEMHU.
VY sikoMy BUNIAJKy MOXHa CTBEpPJI’)KYBaTH, 1110 JOBIJIbHA MIEPECTAHOBKA YJICHIB PSITY
HE Mopyurye Horo 30DKHOCTI 1 He 3MiHIOe cymu? CdopMymroilTe BiANOBIIHY
TEOpeEMY.
Chopmysnroiite 1 10BEAITh Taki JOCTATHI O3HAKU 30DKHOCTI PAJMIB: MEpIia 1 Apyra
O3HAKH MOPIBHSAHHSA, 03HaKa [[amambepa?

MMOCHUJIAHHS 10 JIEKIII:
https://www.youtube.com/watch?v=EZUKksojsrrl

https://www.youtube.com/watch?v=ET XnutK Kytw

https://www.youtube.com/watch?v=DA8eW XoryAM



https://www.youtube.com/watch?v=EZUksojsrrI
https://www.youtube.com/watch?v=ETXnutKKytw
https://www.youtube.com/watch?v=DA8eWXoryAM

