Tema 15. Paau

(0.0)
Bupas U, =U; +Uy, +...+U, (15.1)
n=1
Ha3MBaIOTh PAAOM; U, - 3arajIbHUM YJIE€HOM PSIAY;
S, =U; +Uy +...+U, (15.2)
YaCTHHHOIK CYMOIO Psify.
Sk limS, =S, (15.3)
nN—o0
TO psiA (15.1) 30iskHMi 1 S - cyMa 1IBOTO PsIY.
ko lim S, =00, TO (15.4)
N—o0

psaa (15.1) po30ixkumii.

o0
Pang Y aq" 36ixuuiil npu \q\ <1i8S :% ; pO301KHUI TpU \q\ >1.
n=1 —q

o0
Heoo0xinna ymoBa 30isKHOCTI: SKIIO psix Y U, 301KHUH, TO
n=1
limu, =0 (15.5)

n—o0

o0
JloctaTHa ymoBa po3dixkHocTi: skmo limu,#0, To psam YU,
N=

n—o0
PO301KHUIM.
o0 o0
O3Haka NOpiBHAHHA: HExall psau Y U, 1 DV, 3HaKOJOAATHI, IPUUOMY
n=1 n=1
00 o0
U, <V,, ze n=12,..., Toal ko psx >V, 30DKHUH, TO 301KHUH 1 pax > U,, a
n=1 n=1
o0 o0
SKILO pAl > U, PO3OLKHUH, TO pO3OLKHUM 1 psia DV, .
n=1 n=1

o0 o0
I'pannyna  o3Haka mNOPIBHAHHA: Hexal psagum YU, Ta >V,
n=1 n=1

: . . U,
3HAKOJI0JIaTHi, MPUIOMY iCHY€E CKiHYeHa rpanui lim — =a =0, (15.6)
n—o V,

TOM1 psAv a00 OHOYACHO 301KH1, 800 OJTHOYACHO PO30IXKHI.
o0
O3naka /I AnamOepa: sKIIO s 3HAKOJOJATHOTO psiay > U, ICHYE
n=1

. u
rpanmms lim —2L = | (15.7)
n—o U,

TO psix 301kHui pu | <1 1 po36ixkuuii npu | > 1.



o0
O3naka Komni: sKmo ans 3HAKOAOAATHOrO psiay .U, ICHYE I'paHULS

n=1
lim t/u, =1, (15.8)
N—oo
TO psf 30ikHui npu | <1 1 po30ixkuuii mpu | > 1.
Inrerpanbna 03HAKA Koumi: SIKIIO 3aaHO psn

o0

>f(n)=1(1)+ f(2)+..+ f(n)+..., (15.9)
n=1

ne f(x) - momatHa, HemepepBHAa i MOHOTOHHO CrHajHa (DYHKIliSI HA MPOMIKKY

o0
[1;+oo). Toni psn (15.9) 30ixHu#, skiIo 301kHUN HeBiacHuUit iHTerpan | f(x)dx i
1
pO30DKHMM, SKIIO pO30DKHUK T1el I1HTerpayl. Psna, 3HAKM 4ieHIiB SIKOTO

0.0)
YepryThCcs, Ma€ BATIIS: S(-1)"t= U; —U,+Uz —..., te u, >0. (15.10)
n=1
Osnaka Jleiionina: sxumo 1 psany (15.10) BHUKOHYIOTBCS YMOBHU:

1) u; >u, >uz>...; 2) limu, =0, To BiH 30iraeTscs, Horo cyma IoiatHa i He
n—oo

NEePEBULLYE MEPIIOTO YiIeHA PALY.

o0
AOco/11I0THA | yMOBHA O3Haka 30ixkHocTi. Hexali ) U, - 3HaKO3MIHHUHI
n=1

o0
psan, apsan Y. ‘Un‘ YTBOPEHUI 3 MOJTYJIIB MOTO YJIEHIB.
n=1

o0 o0
Axkmwo pan Y ‘Un‘ 30DKHUM, TO 30DKHUH 1 psg Y U,, NPUIOMY
n=1 n=1
a0CoJIIOTHO.

o0 o0 o0
Sxmo psax XU, 30DKHUH, a piax D ‘Un‘ po30LKHUHI, TO psag > U, €
n=1 n=1 n=1
YMOBHO 3012KHHUM.

o0
Bupas Buny > U,(x) Ha3uBaioTh (PYyHKIIOHATBLHUM PSIIOM, (15.11)
n=1
KO0 U, (X) - hyHKIis.
Osnaka BeiiepmiTpacca. OyskiioHansauii psan (15.11) adécosaroTHo i
piBHOMipHO 30i’kHUII Ha BIIPI3KY [a;b], SKIO 1CHY€E 3HAKOJOJATHUIN UYHCIIOBUMA
o0
psan Y., TaKWii, II0 ‘Un(x)‘ <a,, Xe [a;b]. OYHKIIIOHATBHANA PSIT BUIY

o0
> a,x" Ha3sUBaIOThH CTENEeHeBHM PSAOM (15.12)
n=1
Teopema Aolens. Sxumo creneneBuit psn (15.12) 30ikHMM npu X =X,, TO
BIH a0COJIIOTHO 30DKHMI AJId BCIX X, TAKHUX IO ‘X‘ <‘Xo‘- ko npu X=X, pin

(15.12) po301>kHUIA, TO BIH pO30OIKHUI BCIOIH, /1€ ‘X‘ > ‘Xo‘-



Sxkmo mus koedinientiB paxy (15.12) icaye rpanwms lim & |_ R abo

n—oo

an+l

lim—1_ =R, (15.13)

n—o n[‘an‘
TO yucyo R Ha3uBaeTbcs pagiycoM 30iKHOCTI cTemeHeBOro psiay, a IHTEpBal
(— R; R) - ioro iHTepBaom 30i:kHoCTi. [Ipruomy sxmo R =0, To psn 30iraeTbes

gumie B toulll X=0. Skmo R=+oco, To psia 301KHUNA Ha BCIA YKCIOBIA OCI.
[TutaHHs 301KHOCTI psiAy IpH X = +R 151 KOXKHOTO sy PO3B’SA3y€ETHCS OKPEMO.

oo
Paniyc 36ixknocTi paxy Y.a,(X—X,)" BU3HAUaeThCs aHATIOTiUHO. AJie
n=1
1HTEepBaJ 301)KHOCT1 3HAXOAATh 3 HEPIBHOCTI ‘X — Xo‘ <R.

Psan Tensnopa mae BUrisiz:

f(a) £7(a) M)

f(a)

f(x)=f(a)+ (x—a)+ (x—a)? + (x=a) 4.+ (x—a)" +..
1! 2! 3! n!
(15.14)
Pang  Makiopena  maemo 3 psagy  (15.14)  npm a=0:
!/ 14 (n)
F(x)= F(0)4 0y O) 2 T7H0)n (15.15)
1 2! n!
Po3BuHeHHs Aesakux Gpyukuiii y psa MakJiiopena:
ex—1+l+ﬁ+£+ +X—n+ X € (= 00;00) (15.16)
TR TR TH I N |
3 5 _\ny2n+l
SinXZX—X—+X——...+%+...,I{eXE(—OO;OO) (15.17)
3 5l (2n+1)!
2 4 n,2n
cosx:l—x—+x——...+&+...,;[eXE(—oo;oo) (15.18)
2! 4l (2n)!
(1+x)m:1+mx+m(m—_1)x2+...+m(m_l)'"(m_(n_l))xn+...,z[eXe(—l;l)
1 21 nl
(15.19)
1L:1+x+x2 +o+ X"+ e xe(-1;1) (15.20)
— X
2 X3 X4 1Xn
In(1+ x):x——+?—7+ +(-1)" 4 e xe(-1;1) (15.21)
n
3 5 7 2n+1
x> x> X X
arctgx =X ——+——"—+ -1)" +..,me Xel-1;1 15.22
gx =X = T (A1) D e xe [ 1] (15.22)



IMpukaaau po3B’si3aHHA THIOBHUX 3a/1a4

[Tpuxnan 1.



