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Priklady
1. (a)
1 3n
lim <1+> =¢3
n—oo n
Reseni:
1 3n 1 n\ 3
lim <1+> = lim <<1+> )
n—oo n n—oo n
1\" 1\" 1\"
VAL 43, <1+> - lim <1+> - lim <1+>
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(b)
1 n
lim (1+> =
n—00 2n
Resgent:

1\" 1 1\*"
lim (1 + ) = lim (1 + ) = lim (1 + )

7 véty o limité vybrané posloupnosti mame

1 2n
lim (1 + ) =e
n—00 2n

Pokud pouzijeme véticku o limité a odmocniné, dostaneme

1 2n
lim <1 + > =+e
2n

n—o0

. 1\" . n—1\" . n -n
lim (1— — = lim = lim
n—00 n n—o00 n n—oo \ n — 1
1 n—1+1\ !
() )
n—00 n—1
1 n—1\ ~1 1 1\ 1
= lim <<l—|— ) ) - lim <(1+ ) >
n—00 n—1 n—00 n—1
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5 lim 2 5
n—oo n—oo
(1 nTl) (1 m)
ntly —2
1 -2
limy, 0 <<1 + n+1> ) )
VOAL —2 e’
limy oo (1 727) !
(e)
n
lim <1 + 2) =1
n—o00 n
Reseni

1\" 1\ % 1\"™
1+=) =(1+—= = {1+ =
() = () =0+ )

7 Véty o limité vybrané posloupnosti mame, zZe
1\"

<1 + n2> — €,

tedy lze nalézt ng tak, ze pro kazdé n > ng mame

1\"

<1 + 2) < 10.

n

a

2

1\"
n

. 1\
1= lim V1< lim <1 + 2) < lim ¥10=1,
n—oo n—oo n n—oo

Dohromady mame odhady:

tedy z Véty o dvou policajtech mame

1\
lim { <1 + 2> = 1.
n—o00 n
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T\ "
(f) lim (1+—) =e",zeR
n—00 n
ResSeni: Uvazujme tfi pfipady.
i. Necht z > 0, pak

n n x
1\z7% 1\ =
lim (1+2)" = 1im <1+n> = lim <(1+n) ) =
n—oo n n—o0 — n—o00 n

x X
Vyuzili jsme posloupnost x,, = n/x, pro niz plati x,, — co.
ii. Necht x < 0, pak —x > 0 a:

. T\" . n+ax\" . 1 . 1
lim (1—|—7> = lim [ —— = lim ——— = lim ——5
n—»00 n n—so0 n n—00 < n > n—00 (1 4= )

n+x n—+x
. . 1
= JLII;O n nhan;o ntr—x
(1+—niz> (1+-nix)
. 1 1
= nlggo ntac —x
1 1
1 + n+x 1 + n+x
o 1 1
<<1+7iz> > <1+’M;>
S S
e 172
n+

Vyuzili jsme posloupnost x,, =

%, pro niz plati x, — oo.

iii. Necht z = 0. Pak a, = 1 pro kazdé n € N, tedy lim,_o0 an = 1 = €°.

@ tm (14— ) =

n—00 n +sinn
ReZeni:
Pouzijeme dva policajty

1 " 1 " 1 "
1+ < {14+ ——) <(1+
n+1 n + sinn n—1
Navic plati

1 n+1
1 n 1 n+1-1 <1 —+ T—&—l) e
lim |1+ = lim (1+ = lim ———F—
n—00 n-+1 n—00 (1 + 1 ) 1
n+1

a

1 n 1 n—1+1 1 n—1
lim <11L > = lim (1+ > = lim <1+ ) -<1+
n—00 n—1 n—00 n—1 n—00 n—1

Ze dvou policajti tedy dostavame

1 n
n—00 n—+smn

Matematicka analyza 1, 2023 /24, Kristyna Kuncova



n—2
Reseni:
4 n+1 _9 6 n+1 6 n—2+3
lim <”+ > — lim <" + ) — lim (1+ >
n—oo \ n — 2 n—00 n—2 n—00 n—2
6 3 6 n—2
=1 1 -1 =
6 \3 1 n526
Zn@;@<1+n_2) ez -
6 \° 1 %2 6VOAL
= lim <1+ ) . <1+_2) =1
n—00 n—2 nT

Na posledni limitu uZijeme dva policajty, protoze

n2-3 2

1 2
1 +’;;Z:§ — 62,
2

budou tak od jistého ng platit odhady

n2-3 2

1 2
1< (1+M> < 10.
2

2. Necht {a,} je posloupnost, lim,_, a, = A. Co muZeme Fict o lirf (=1)"ay, ?
n—-—+0oo
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ReSeni: Limita existuje, pravé kdy# lim a,, = 0.

Jestlize lim a,, = 0, potom lim(—1)"a,, = 0 podle véty o limité sou¢inu omezené posloup-
nosti a posloupnosti jdouci k nule.

Jestlize lima,, = A # 0, pak pro sudé ¢leny mame limitu rovnu A, pro liché ¢leny —A.
Coz je spor s jednoznacnosti limity a vétou o limité vybrané posloupnosti.

3. Existuji posloupnosti {a, } a {b,} takové, 7Ze lim,, o @y, = 0, limy, o0 by, = 00 & limy, 00 ap-
b, neexistuje?

Reseni: Ano. Napt. a,, = %, b, = n?. Pak a,b, = (—=1)"n.

4. Necht {a,} je konvergentni posloupnost racionalnich ¢isel. Musi byt limita racionalni
¢islo?
ResSeni: Ne. Napi. posloupnost

ar =3
as = 3,1
a3 = 3,14
a4 = 3,141
as = 3,1415
ag = 3,14159
a7 = 3,141592
ag = 3,1415926
+
T

5. Necht {a,} je omezena posloupnost takova, ze a,+o > a,. Musi mit a,, limitu?
Reseni: Nikoli. Napi. (—1)" > (—1)"+2,
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