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Teorie
Podminky Dobfie definovano Neurcity vyraz
Va € {—oo} UR —o0o+a=a+(—00) =—00 00 — 00
0
Va € {o0} UR xt+a=a+00=00 0
00
~(00) = 00, ~(~o0) = o0 *
Va € (0,00) U {oo} a-00=00"-a=00 000
Va € (0,00) U {oo} a-(—00)=—00-a=—00 0°
Va € (—00,0) U {—o0} a-00=00"a=—00 1%
Va € (—00,0) U{—00} | a-(—00)=(—-0) a=00 oc?
1
1/00=0,1/(—00) =0 0

Definice 1. Necht {a,} je posloupnost redlnych ¢isel a A € R. Rekneme, ze A je vlastng
limitou posloupnosti {ay}, jestlize

Ve>0 dnpeN Yn>ng, neN: Ja,— Al <e.

Znacéime lim,,_,o a, = A, lima, = A nebo a, — A.
Rekneme, 7e posloupnost {a,} méa limitu rovnou oo, jestlize

VK e Rdng e NVne N,n > ng : a, > K.

Véta 2 (Aritmetika limit). Necht {a,}nen @ {bn}nen jsou dvé posloupnosti realnych &isel a
necht lim, o0 an = A € Rx a lim,_,o b, = B € Rx. Pak plati:

(a) lim,, oo (an + by, ) = A+ B,
=A- B,

= £ jsou-li pravé strany definovany.
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Véta 3 (O dvou policajtech). Necht {ay }nen, {bn}nen a {cn}nen jsou tii posloupnosti real-
nych ¢isel, spliiujici
(i) 3npeN VYneN, n>ng: ap <cyp < by,
(ii) limp—o0 ap =limb, = A € R.
Pak
lime, = A.
Véta 4 (O limité soucinu omezené a mizejici posloupnosti). Necht {a,}nen a {bn}nen jsou

dvé posloupnosti realnych ¢isel, necht lim,, o0 an, = 0 a {by,} je omezené. Pak

lim (ay, - by,) = 0.

n—oo

Véta 5. Necht k € N, A € R*, {a,} je posloupnost R ¢isel, a,, > 0. Necht navic lim,, o0 an =
A. Pak A > 0 a plati

: VA, AeR,
nlgngowz{oo, A = oo.
(Dtikaz je ve skriptech.)
Hinty
A2 - B?=(A-B)(A+B)
A3 — B3 = (A - B)(A%+ AB + B?)
A" —B"=(A—B)(A" ' 4+ A" 2B+ A" 3B* 4 ... 4+ A’B"3 + AB" 2 + B

(A+B)" = A"+ (:L)An_lB@)An_QB? +..-+B"
1424+---4+n=n(n+1)/2
n(n+1)(2n+1)
6

124224+ ... +n°=

1 1
k(k+1) k k+1
1 -1 (k=1)(k+1)
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Priklady
1. Urcete limity

(o) Jlig,m
; 2

(¢) lim vn

(d) lim 1

n—oo N

2. Urcete limity

(a) lim (—1)"

n—oo
3. Spoctéte limity

lim —

n—o0 \/n

(b) lim ni

n—o00 \/n3 +1
(c) lim —n8+2n3 —4
n—oo
1; 2n°+2n -7
nl—{go nd — 6n? +4

(a)

(d)
4. Spoctéte limitu

() lm Vit2+vm

(b) lim Vn+2—+/n
lim vn2+1

n—00 n

()
5. Spoctéte limity

() lim _

n—oo

|

n -+ 2
{12+22+...

{1+2+...+n

(b)¥% lim

n—oo

n

2

+n2}
n3

(c) nlLrgo(—1)"% (d) Tim cos(mn)v/n
(e) 5nf+n—5

n—00 n3 +8

312

(f) lim "

n—oon + 1

. sin(n) + cos(n?)

(g) lim 3

lim vn—1-+n

n—o00 \/n2_3_\/(n+2)2
n—00 n

( %1 \/m—nQ

noroo Und £ 1— VnZ -1

*nlinolozk F+1)
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Bonus

6. Spoctéte limity

‘ 1 4)100 _ () 4 3)100 35 Vo |
(a)* lim G ) 1oo(n 103 (d) lim \/Z Sl \/2 i
n—oo  (n+2)100 —n n—soo  Yp2Z 16— /n2

l+a+---+a" % 1)( 1) (
e lm (1- =5 ) (1—= ) --({1—
(b)@nlgngolebjL — Kde Jal, o] <1 (e) HOO( 5 32 -
135 2n-—1
lim — 3 £)% lim —>° ..
(c) Jim Vn+1-—Vn (OF lim 516 "om

n —
siff x _
=

Figure 1: http://laughtingjoke.blogspot.com/2010,/04/sin-x.html
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