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3. Zistite, ¢i rad Y (—1)"
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L 'Hospitalovo pravidlo

Magjme dve funkcie f a g, definované na intervale (a,b), pricom a moZe byt aj —oo a b
moze byt aj oo. Potom ak si splnené podmienky

(a) limity oboch funkcii f a g si v bode zq € (a,b) rovné 0,

(b) funkcie f a g si v okoli bodu xy diferencovatelné, pricom v samotnom bode x
derivdcia nemusi existovat,

(¢c) derivdcie f' a g’ nesmi byt v okoli bodu xo (pre x # xy) obe sicasne rovné 0, alebo
inak povedané plati

(f'(x)* + (¢ ()" # 0,

/
(d) existuje vlastnd, alebo nevlastnd limita lim / (x)
=0 g'(x)

f@) o J@

Potom existuje aj limita lim 1) a plati lim ——= = .
z—To g(x) T—T g(m) z—T g’(x)
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$ ¢ PACKPHITHE HEOIIPEREJIEHHOCTEM 147

§ 9. PackpuiTHe HeonpeaeneHHocTed
I-f cayswahd npasuaa JlonBTana (pacKkpurTHe
BeoNpenesleHHOCTH BHAA -g-). Ecan: 1) pyukunn f (x) ng (x) onpene-

JeHH R HenpepwBHW B HeKoTopoRt oxpecrHocrn Ue *) Touk: a,
FA€ @ — YHCJAO HAK CHMBOJ 00, H NPH X — @ 00e CTPEMATCA K HYJIO

lim f(x) = lim g (x) = 0;
X-»Q X—a

2) npomn3sogume [’ (x) n g’ (x) cymecTByOT B OKpeCTHOCTH Upg TOUKR
a, 33 HCKJAO4eHHeM, GuTb MOXeT, CaMOft TOUKR a, NpHYeM OfHoBpe-
MeHHO He o6pawaioTcs B HY/Ib NPH X v a@; 3) CYLIeCTBYeT KOHEUHHA
BA¥ GeCKOHeuHmAA- npepen

lim I )
x+a g’ (x)

70 HMeeM:

f(x)

lim —== lim ﬂx_]_.
x+a g(x)  x»a g (x)

28 caywan npasnuna Jlonsraaa (pacKpurHe
neonpeAe ey HOCTH BHAA %). Ecan: 1) dyukunn f (x) 8 g (x) npu

x — a ofe cTpeMATCA K GeCXOHeUHOCTH:
lim f (x) = lim g (x) == oo,
-3 x~»0

riae g — 9HCAO HAH CHMBOJA ©o;

2) npon3ssogunie f’ (x) u g’ (x) cymecTsyioT AAA BCeX x, NpH-
HapJexalHlXx HeKoTopoft oKkpecTHOCTH Ug TOUKH @ K OTABYHEX OT 4,
npHyeM

f'%x) + g'*(x) <0 npr x € Uen x5 a;
3) cywmecTryer KoHeunuft Ban OGeckoHeuHHfi npenea
lim_!:.(_.xl.’
x~a g' (x)

]]m—{-@-= lim -I’—(-Q- .
s+a g(x) x»a g (x)

AHasorHuube MNpPaBHAd CNpaBel/IHBH pAA ONHOCTOPOHWEHX Npeje-
JoB.

Packpnithe neonpenenennocreft sunos 0-00, 00 — oo, 1%, 09
f T. . nyTeM ajJrefpaHyecKkux npeo6pa3osaruii n aorapudMuposa-

*) [lon okpectaocTbio Us TOUKH @ MOHEMAETCA COBOKYNHOCTH
sgcen X, ynosaersopaomux Hepapescrsy: 1) 0 < jxr—a| < s,
ecly a — qucao, h 2) | x| > lfe, ecan a — cHMBOA o0,

10*
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skripta: Marko str. 106 gz()() ) [a [}() ) #
Theorem 351 (L’ Hospitalovo pravidlo) Nech f : {(a,b) — R a g : {(a,b) — R,
a < b < oo si diferencovatelné funkcie. Nech pre kazdé r € (a,b) je abr) £
a ¢ (r) # 0. Nech lim,_ f (z) = lim,_,g(z) = 0. Ak existuje (vliastnd alebo

nevlastna

lim f! (z) =L,
z—b g (x)
potom
im /() = L.
=—b g (z)

~7 2 ¢
kniha: Jarnik — Diferencialni pocet str. 270 Uj’/p K—»y h/,rkam ( (/ng

Véta 146. Budi? lim f(x) = 0, lim g(x) = 0. Nech( existuje lim f,—(%(vlastmf

x—=c+ x=c+ x—~+c+ g\ X

nebo nevlastni). Potom existuje téZ lim Slx )aj; lim f—(-l = lim f f(x) . Obdobnd
x—c+ g(x) et g(X) x—~c+ g (JC)

véta plati téZ pro lim a prolim.

X=c— X=C

kniha: Elids, Horvath, Kajan — Zbierka tloh. .., dast 2. str. 99

3,7. L’Hospitalovo pravidlo

Veta 1. (L'Hospitalovo pravidlo.) Nech &(J rgﬂ /@’/A/I/Lbb-—\z,\ G/

a8) lim f(z) = lim g(x) = 0 alebo llm ]g(a:)] = o0
M r—a
b) v istom okoli ¢isla a maji funkcxe f a g derivécie ', g’ (v tisle a pripadne nemusia tieto

derivécie existovat);
¢) existuje limita, alebo nevlgstnd limita lim f'(z)

z—+ad (x}°
b4 B3 8

X &

http://www.math.sk/jmkollar/fiit-analyza/lhospital.pdf
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5. Z cviCenia 8.1m)
Vypocitajte asyptoty so smernicou funkcie f(z) = x.arctgz.
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6. Vypocitajte limitu lim L A
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8. Vypocitajte limitu lim e (cosx = sinz) + e ) sin® @)
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