5. cviceni - reSeni

Priklad 1 (a)

2"/n3 +n2 —nd8" + 1 2”(V3n3+n2—n\3/1+8%)
m = lim
/ 1
n2
Vnd+n? —nd1+ g (0 +n?)? +\/n3+n2 n{fl+ g +n2 1+ g)2
= lim .
oo ”1+2% \/(n3+n2) + V/n3 +n2- \3/1+8n+n2,3/ 1+8”

n® + n? —nS——

n—o00 n 2n2 +1 n—oo

= lim
—
n oo,L1+23L2'n2'<\3/(1+71L)2+{’/1+ \/1+8"+\/1+8" )
1+ g% 1
= lim 8 VoAl

3
o "1+2312'<3 (1+i)2+§/1+}1-§/1+8£L+§/(1+81n)2>

Posledni rovnost jsme ziskali diky opakovénu pouziti véty o dvou straznicich na vyrazy
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Piiklad 1 (b)
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7 Véty o dvou policajtech pak plati lim,, ﬁ = 1. Dale plati

WS {L/n"jtnS {I/Zn”_ /3

1= —
n n n

lim 1=1= lim 2.

n—oo n—o0

Opét pouzitim Vé&ty o dvou policajtech dostavame
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Priklad 1 (c)

lim (\3/2n—|—a—\3/2n+b) Y/ (n+1)(3n+2) =
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Priklad 1 (d) Pro k € N ozna¢me P<j(n) polynom proménné n stupné nejvyse k.
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Priklad 1 (e) lim,, oo 13 (\?’/n' + 3" — nl+ 2")
Pouzijeme vzorec a® — b3 = (a — b)(a® + ab + b?).
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Pii¢em? plati od urcitého ng € N (neb n? < 3"):
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Ze dvou strazniku tedy plyne, ze lim,, oo ?n') 5 = 0. Pak plati:
n!)3
I 3n.n3 1-— g—z
um P 2 - 2
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Piiklad 1 (F) lim,, o W*S”;ZQM(J”

Poznamka: lim, ., n- arctan% = 1 plyne z Heineho véty, znamé limity a véty o limité slozené funkce

(v8e bude probirano v ramci limit funkei).
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VoAL ! - lim Z (Z) nkF—5-3% ( smn)7 b (\/ﬁ)Lk) .arctanl

1 n—00 P n

Pric¢emz plati, ze lim,,_, nk=5-3 (sin n)77k-arctan % = 0 pro k—S—% <0 (limitai typu 0-om.). Tedy pro
k = 6 musime pfisluény séftanec v poéitané limité nechat. Podobnd limy, s n* 572 - (y/n)" - arctan = =
limy, oo nF 27 3+35 arctan% = lim, ngﬁ . arctan% = 0 pro % — 2 < 0. Pro zbylad k - tj. pro
k € {5,6} musime vyfesit zvlast.

Dostavame tedy, ze:
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Posledni rovnost plyne z véty o limité typu nula krat omezena a faktu, ze lim, ,oo 7 - arctan% =

1.

Piiklad 1 (g) lim o (V3727 = V37 +1) - (422 + (-1)mn?)

lim (V/3" 42" — /3" +n) - s, +(-)™n?) =
n—r00 3" +n

. 3n 4o _3n . (3” 1+(3)" +(_1)nn2> _
n=oo (3T 2m)2 4 /(3 203 +n) + (V3 Fn)” \ 3 (1+ )
— lim 2" (1 — %) . 1+ (%)” + (_1)nn2
T 2\ 2\ ? 2\ . 2 L+ 3w
)" (Y @)+ e A e+ )

= (\35)” < 2 = ‘ (1 L (—1)"n2> =

B (G N R O o R

b5 1—-0 2\" [1+(3)"
VOALJ:+ .S. lim ‘ ) (3) +(_1)nn2 _
1+14+1n> \3@ 1—1—%

VoAL + 1. 1 140 n M%) VoAL + 1z
= 3 (O 1+O+nlgn;o( 1) (%>n> =70

2

Neb: ¥/9 > 2, tedy 22 > 1.
Piiklad 2

Vzorové feseni doc. Johanise. (odkaz)
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https://www2.karlin.mff.cuni.cz/~johanis/2021z/priklady_limity.pdf

