Maremarnueckuit anains
Mogayns 1. 9nementapuable (OYHKITNN U
IpeJ1e/Ibl
Jlekmmuga 1.5

AHHOTaIUA
CpaBrenne dynkimit. O-60/bII0e 1 0-Maj0e. DKBUBAJEHTHBIE (DYHK-
I 1 UX IPUMEHeHNe K BBIYUC/IEHNIO Mpejiera. 1abanna 3KBUBaJIeHTHBIX

OeCKOHEYHO MaJjIbIX (PYHKITUIL.

1 CpaBHenue pyHKITIIA

o
[Iycts U (a) - HEKOTOpAST TIPOKOJIOTAs OKPECTHOCTH TOUYKH (.

Onpedenerue
Oyukius f(z) Ha3pIBACTCA OTPAHUYEHHOT 110 CPaABHEHUIO ¢ DY HK-
O

nueit g(z) B U (a), ecau 3¢ > 0 Vo cU (a): |f(x)] <c-|g(x)|
O6ozunauenue: f(x) = O(g(x)),r — a. [Ipousnorenne: f - 1o “O’-

6oJIbIIIOE OT ¢.
[Tpumep:

=V
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Onpedenerue

Ecmn dyuximun f(x) u g(x) Takossr, uto f(x) = O(g(z)) n g(z) =
O(f(x)) upu x — a, To oM HA3BIBAIOTCS (PYHKIUSIMH OJHOI'O IIO-
psiZiKa 1pu T — a.

O6oznauenwue: f(x) < g(z),z — a.

Onpedenerue
[Iycts f(x) #0u g(z) # 0 Vo €U (a). Torga dyuximun f(x) n g(x)
HA3bIBAIOTCS SKBUBAJIEHTHBIMHU [IPU T — @, €CJIH

e

lim —~ = 1.

O6osnauenue: f(x) ~ g(x),x — a.

Csolicmea 9K6UBANEHMHIT PYHKUUL
1) ecu fr~g,x—a, 109~ f,x—a
2) ecin f~g,g~h,x —a, 10 f~hx—a

Onpedenenue

[Iycts f(x) # 0 Vo €U (a). Torna dbynknus g(z) nasbsacrcs 6ec-
KOHEYHO MaJIoii mo cpaBHeHUIO ¢ yukiueil f(x) npu x — a, ecin

[YPd]

O6osnauenue: g(z) = o(f(z)),x — a. [Iponsnomenne: g - sTo “0™-
MaJioe oT f npu x — a.

Onpedenerue

[Iycrs f(x) u g(x) - Geckonedno majble YHKIMA IPU T — @ U
g(x) = o(f(x)),x — a. Torga roBopsr, uto g(z) sBisgeTcss GECKOHEYTHO
MaJIoii GoJiee BBICOKOTO TOpsaKa, deM f(x).
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

[Tpumep:

9

/N

X) g=o f),x-)+oo

g(x)

—>
X

3tech 0be dyHKIUKM f U g CTPEMSTCd K HYJIO IIPU & — —+00, TOJbKO
dyHKIms g yobiBaeT ObicTpee, YyeM (pyHKIudg f.

Onpedenenue
[Iycts f(x) u g(z) - GeckoredHo Masible (DYHKIUU DU T — @ U
g(x) = o(f(z)),x — a. Torna dbyuxims g(x) HazpBacTCss DECKOHEYHO
MaJIoii TOPs/IKA I' OTHOCUTEJBbHO byHKIun f(x), ecjin CyIiecTByer
HE paBHBIIl HYJIIO KOHCYHBIN IIPe/IeI
lim 9(2) :
a=a (f(2))"

w.o

Cesoticmea “o”-manoe

1) o(f) +o(f) = o(f)
(Cf) —O(f),C#O

2)
3) c-o(f) =o(f),c#0
4) o(o(f)) = o(f)
5) o(f +o(f)) = o(/f)
6) o(f") - o(f™) = o(f""™)
7) (o(f)" = o(f")
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Py

Teopema (o ceasu sxsusaseHmuocmu u “o”-manroe)*
st Toro arobbl dyukmun f(z) n g(x) ObLIM SKBUBAJCHTHBI TIDPH
T — a, HEOOXOJUMO ¥ JIOCTATOYHO, YTOOBI IPU T — @ BbINOJIHIAIOCH

yCJIOBHE
f(x) = g(x) + o(g(x)).

Joxaszamenvcmeo
1) HEOOXOMMOCTD

Hano: f(z) ~ g(x),z — a.

Hokazats: f(x) = g(x) +o(g(z)),x — a

Beegem dyukimo o(x) = % Tak kak f(x) ~ g(x),z — a, 10
' = lim @ =
fim () = lim o) -

fx) = g(z) = p(z)g(z) = 9(z) = (p(z) = 1)g(z)

ig}lw — ili}(ll (gp(x)g_x;)g(x) _ alcl_r%(@(x)_l) —1-1=0

= [(2) —g(x) = o(g(2)),z — a.
= f(x) = g(x) +o(g(2)),z = a.
2) JIOCTATOYHOCTh

e e sy (9(2) (9(2)

. x_lmgaj o(g(x ~ lim o(gl\x _ lmOgCE' _
e T g ey ) =
=14+0=1= f(z) ~g(z),z - a. N

Onpedeaenue
Eciau dyuknus f(x) npencrasuma B Buje f(x) = g(z)+o(g(x)), x —
a, To Gynkims g(x) HazpiBacTCsd rJIaBHON YacTbio Gyukiun f(z).
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Teopema (o npedenax sxsusaseHmuur Pynruud)*

[Iycrs f(x) ~ fi(z) n g(x) ~ g1(x) npu x — a. Torma ecsm cyre-
CTByeT

i 1($)7
Tr—a gl (l’)
TO CYIIECTBYeT U
lim _f(x)
Ipudem
o @) A
r—a g x) r—a g]_ (:E)
ﬂox;asammbcmeo
J f'fl'gl_ f . 5 f1
lim = = lim = - lim — - lim = = lim —
z—a ¢ v fi-o- — f1 zoa gy r—a g a—a g

L1t ipuMeHeHust 3Toil TeopeMbl HEOOXOMMO 3HATH TaOJIMILYy SKBU-
BaJICHTHBIX (PYHKIIMIA.

Tabaruua 9K6UBANEHMHBIT DECKOHEYWHO MAABLT PYHKUUL
l)sinz ~z,2 — 0
2)tgx ~x,0 — 0
3) arcsinx ~ x,x — 0
4) arctgxr ~x,x — 0

5) 1 —cosz ~ 2?/2,2 — 0
6
7Net'—1~z,2—0

JIn(l1+2z) ~z,z — 0
8) a® —1~{Elna r—0
N1+x)"—1~mz,x—0

Ucnionib3yst TeopeMy 0 3aMeHe epeMeHHON MOXKHO 10Ka3aTh, YTO B
JAHHOI TabJinIe OTHOIIEeHNEe SKBUBAJIEHTHOCTH COXPAHUTCH, €CJI Tepe-
MEHHYIO T 3aMEHUTh Ha KaKy0-JIM00 (PYHKIUIO U.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

[Ipumepsr:

1) sinu ~u,u — 0

2) tgu ~u,u — 0

3) e —1~u,u—0

31ech u = u(x) - HeKOTOpask (DYHKIINS, KOTOPAst TOJZKHA CTPEMUThCST
K HyJt0: u — 0.
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