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6. Limita funkcie
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Zoznam limit
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01 Definicia Ekvivalentnd definicia

Limita funkcie — Definicia v zmysle Heineho

Funkcia f ma v bode a€ R* limitu rovn( b€ R*,
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01 Definicia Ekvivalentnd definicia

Limita funkcie — Definicia v zmysle Heineho

Funkcia f ma v bode a€ R* limitu rovn( b€ R*,

ak: e a je hromadnym bodom mnoziny D(f),
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01 Definicia Ekvivalentnd definicia

Limita funkcie — Definicia v zmysle Heineho

Funkcia f ma v bode a€ R* limitu rovn( b€ R*,

ak: e a je hromadnym bodom mnoziny D(f),
o pre vietky {xp} -, — a, x,€ D(f), x,#a, plati {f(x,)},—, — b,
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01 Definicia Ekvivalentnd definicia

Limita funkcie — Definicia v zmysle Heineho

Funkcia f ma v bode a€ R* limitu rovn( b€ R*,

ak: e a je hromadnym bodom mnoziny D(f),
o pre vietky {xp} -, — a, x,€ D(f), x,#a, plati {f(x,)},—, — b,

v ak lim x, = a, x,€D(f), x,#a, potom lim f(x,) = b.
n— oo n— o0
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01 Definicia Ekvivalentnd definicia

Limita funkcie — Definicia v zmysle Heineho

Funkcia f ma v bode a€ R* limitu rovn( b€ R*, ozn. lim f(x) = b,

ak: e a je hromadnym bodom mnoziny D(f),
o pre vietky {xp} -, — a, x,€ D(f), x,#a, plati {f(x,)},—, — b,

v ak lim x, = a, x,€D(f), x,#a, potom lim f(x,) = b.
n— oo n— o0
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01 Definicia Ekvivalentnd definicia

Limita funkcie — Definicia v zmysle Heineho

Funkcia f ma v bode a€ R* limitu rovn( b€ R*, ozn. lim f(x) = b,

X—a

ak: e a je hromadnym bodom mnoziny D(f),
o pre vietky {xp} -, — a, x,€ D(f), x,#a, plati {f(x,)},—, — b,

v ak lim x, = a, x,€D(f), x,#a, potom lim f(x,) = b.
n— oo n— o0

lim f(x)=b

X—ra
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01 Definicia Ekvivalentnd definicia

Limita funkcie — Definicia v zmysle Heineho

Funkcia f ma v bode a€ R* limitu rovn( b€ R*, ozn. lim f(x) = b,

X—a

ak: e a je hromadnym bodom mnoziny D(f),
o pre vietky {xp} -, — a, x,€ D(f), x,#a, plati {f(x,)},—, — b,

v ak lim x, = a, x,€D(f), x,#a, potom lim f(x,) = b.
n— oo n— o0

. beR:
)![}na fx)I= b . { b=+4c0:
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01 Definicia Ekvivalentnd definicia

Limita funkcie — Definicia v zmysle Heineho

Funkcia f ma v bode a€ R* limitu rovn( b€ R*, ozn. lim f(x) = b,

ak: e a je hromadnym bodom mnoziny D(f),
o pre vietky {xp} -, — a, x,€ D(f), x,#a, plati {f(x,)},—, — b,

v ak lim x, = a, x,€D(f), x,#a, potom lim f(x,) = b.
n— oo n— o0

lim £(x) = b ‘{ beR: vlastna limita be R
o B = " L b==400: nevlastna limita +oo
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01 Definicia Ekvivalentnd definicia

Limita funkcie — Definicia v zmysle Heineho

Funkcia f ma v bode a€ R* limitu rovn( b€ R*, ozn. lim f(x) = b,

ak: e a je hromadnym bodom mnoziny D(f),
o pre vietky {xp} -, — a, x,€ D(f), x,#a, plati {f(x,)},—, — b,

v ak lim x, = a, x,€D(f), x,#a, potom lim f(x,) = b.
n— oo n— o0

lim £(x) = b ‘{ beR: vlastna limita be R
o B = " L b==400: nevlastna limita +oo

N\ {aER:

a==o0:
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01 Definicia Ekvivalentnd definicia

Limita funkcie — Definicia v zmysle Heineho

Funkcia f ma v bode a€ R* limitu rovn( b€ R*, ozn. lim f(x) = b,

ak: e a je hromadnym bodom mnoziny D(f),
o pre vietky {xp} -, — a, x,€ D(f), x,#a, plati {f(x,)},—, — b,

v ak lim x, = a, x,€D(f), x,#a, potom lim f(x,) = b.
n— oo n— o0

. beR: vlastnd limita be R
lim f(x)=0b ={ 2 oot
x—a b==00: nevlastna limita oo
\ { acR: limita vo vlastnom bode a€ R
a==oo: limita v nevlasthom bode +o00
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01 Definicia Ekvivalentnd definicia

Limita funkcie — Definicia v zmysle Heineho

Funkcia f ma v bode a€ R* limitu rovn( b€ R*, ozn. lim f(x) = b,

ak: e a je hromadnym bodom mnoziny D(f),
o pre vietky {xp} -, — a, x,€ D(f), x,#a, plati {f(x,)},—, — b,

v ak lim x, = a, x,€D(f), x,#a, potom lim f(x,) = b.
n— oo n— o0

. beR: vlastnd limita be R
lim f(x)=0b ={ 2 oot
x—a b==00: nevlastna limita oo
\ { acR: limita vo vlastnom bode a€ R
a==oo: limita v nevlasthom bode +o00

Existuje najviac jedna lim f(x) = b,
X—a
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01 Definicia Ekvivalentnd definicia

Limita funkcie — Definicia v zmysle Heineho

Funkcia f ma v bode a€ R* limitu rovn( b€ R*, ozn. lim f(x) = b,

ak: e a je hromadnym bodom mnoziny D(f),
o pre vietky {xp} -, — a, x,€ D(f), x,#a, plati {f(x,)},—, — b,

v ak lim x, = a, x,€D(f), x,#a, potom lim f(x,) = b.
n— oo n— o0

lim £(x) = b ‘{ beR: vlastna limita be R
o B = " L b==400: nevlastna limita +oo

\ { acR: limita vo vlastnom bode a€ R

a==oo: limita v nevlasthom bode +o00

Existuje najviac jedna lim f(x) = b,
X—a

lim f(x) charakterizuje lokélne vlastnosti funkcie v nejakom okoli O(a).
X—ra
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01 Definicia Ekvivalentna definicia

Limita funkcie — Ekvivalentna definicia

Ekvivalentna definicia limity pomocou okoli
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01 Definicia Ekvivalentna definicia

Limita funkcie — Ekvivalentna definicia

Ekvivalentna definicia limity pomocou okoli

lim f(x) = b prave vtedy, ak:
X—a

y y
b b
f
f
0 a % 0 e
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01 Definicia Ekvivalentna definicia

Limita funkcie — Ekvivalentna definicia

Ekvivalentna definicia limity pomocou okoli
lim f(x) = b prave vtedy, ak:
X—a

@ a je hromadnym bodom mnoziny D(f),

y y
b b
f
f
0 a % 0 e
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01 Definicia Ekvivalentna definicia

Limita funkcie — Ekvivalentna definicia

Ekvivalentna definicia limity pomocou okoli

lim f(x) = b prave vtedy, ak:
X—a

@ a je hromadnym bodom mnoziny D(f),
o ku kazdému okoliu O(b)

5=y

S
o———o

-

2

&
o——0

>
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01 Definicia Ekvivalentna definicia

Limita funkcie — Ekvivalentna definicia

Ekvivalentna definicia limity pomocou okoli
lim f(x) = b prave vtedy, ak:
X—a

@ a je hromadnym bodom mnoziny D(f),
o ku kazdému okoliu O(b) existuje okolie O(a)

O(b)l b /\\/ O(b)l i / T
[
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01 Definicia Ekvivalentna definicia

Limita funkcie — Ekvivalentna definicia

Ekvivalentna definicia limity pomocou okoli

lim f(x) = b prave vtedy, ak:
X—a

@ a je hromadnym bodom mnoziny D(f),

o ku kazdému okoliu O(b) existuje okolie O(a) také,
ze pre vsetky x€ O(a), xe D(f), x#a

PV e
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01 Definicia Ekvivalentna definicia

Limita funkcie — Ekvivalentna definicia

Ekvivalentna definicia limity pomocou okoli

lim f(x) = b prave vtedy, ak:
X—a

@ a je hromadnym bodom mnoziny D(f),

o ku kazdému okoliu O(b) existuje okolie O(a) také,
ze pre vsetky x € O(a), x€ D(f), x+#a plati f(x) € O(b),

y y
/ \J\
o) | b //\/ o(b)| b /
f /
0 a % 0 e
—
0(a) 0(c0)
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01 Definicia Ekvivalentna definicia

Limita funkcie — Ekvivalentna definicia

Ekvivalentna definicia limity pomocou okoli

lim f(x) = b prave vtedy, ak:
X—a

@ a je hromadnym bodom mnoziny D(f),

o ku kazdému okoliu O(b) existuje okolie O(a) také,
ze pre vsetky x € O(a), x€ D(f), x+#a plati f(x) € O(b),

y y
/ \J\
ow)| b //'\/ o) b /
f /
0 a X 0 e
o
0(a) 0(<)
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01 Definicia Ekvivalentna definicia

Limita funkcie — Ekvivalentna definicia

Ekvivalentna definicia limity pomocou okoli
lim f(x) = b prave vtedy, ak:

X—a

@ a je hromadnym bodom mnoziny D(f),

o ku kazdému okoliu O(b) existuje okolie O(a) také,
ze pre vsetky x € O(a), x€ D(f), x+#a plati f(x) € O(b),

o1 F(O(a)—{a}) C O(b).

y y
/ ——0
oml b //'\/ 1“%)7{@) ow[ b ﬁo(a)“})i B
f |
0 a X 0 X
|
0(a) 0(c0)
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02 Lokalna ohraniéenost |lustracné priklady Rovnost limit

Vlastnosti limit

lim f(x) = b € R [koneén4, « ;. vlastna limita], acR*, beR,

X—a

Y Y
b b
f f
0 a X 0 X
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02 Lokalna ohraniéenost |lustracné priklady Rovnost limit

Vlastnosti limit

lim f(x) = b € R [koneén4, « ;. vlastna limita], acR*, beR,

X—a

= existuje okolie O(a)

y y
b b
7 f
0 [ a [ X 0 [
o0 o e
0(a) 0(c)
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02 Lokalna ohraniéenost |lustracné priklady Rovnost limit

Vlastnosti limit

lim f(x) = b € R [koneén4, « ;. vlastna limita], acR*, beR,

X—a

= existuje okolie O(a) také, Ze pre vSetky x € O(a), x#a

y y
b b
7 f
0 [ a [ x 0
o0 O
0(2) 0(c0)
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02 Lokalna ohraniéenost |lustracné priklady Rovnost limit

Vlastnosti limit

lim f(x) = b € R [koneén4, « ;. vlastna limita], acR*, beR,

X—a

= existuje okolie O(a) také, ze pre vsetky x € O(a), x#£a je f ohraniena.

y y
b b
7 f
0 [ a [ x 0
o0 O
0(2) 0(c0)
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02 Lokalna ohraniéenost |lustracné priklady Rovnost limit

Vlastnosti limit

lim f(x) = b € R [koneén4, « ;. vlastna limita], acR*, beR,

X—a

= existuje okolie O(a) také, ze pre vsetky x € O(a), x#£a je f ohraniena.

y y
b if(x) b f(X)¢
7 f
0 [ a [ x 0 x
o0 O
0(a) 0(c)
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Lokalna ohranicenost |lustracné priklady Rovnost limit

lim f(x) = b € R [koneén4, « ;. vlastna limita], acR*, beR,

X—a

= existuje okolie O(a) také, ze pre vsetky x € O(a), x#£a je f ohraniena.

y y
b if(x) b f(X)¢
4 f
0 | a | X 0 | X
R
0(a) 0(c0)
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02 Lokalna ohraniéenost |lustracné priklady Rovnost limit

nosti limit

lim f(x) = b € R [koneén4, « ;. vlastna limita], acR*, beR,

X—a

= existuje okolie O(a) také, ze pre vsetky x € O(a), x#£a je f ohraniena.

y y
b if(x) b f(X)¢
7 f
0 [ a [ x 0 [ x
O
0(a) 0(c0)

e Existujd limity lim h(x) = lim g(x) = b.
X—a X—ra
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02 Lokalna ohraniéenost |lustracné priklady Rovnost limit

Vlastnosti limit

lim f(x) = b € R [koneén4, « ;. vlastna limita], acR*, beR,

X—a

= existuje okolie O(a) také, ze pre vsetky x € O(a), x#£a je f ohraniena.

y y
b if(x) b f(X)¢
7 f
0 [ a [ x 0 [ x
O
0(a) 0(c0)

e Existujd limity lim h(x) = lim g(x) = b.
X—a X—ra

o Pre vietky Vx€ O(a), x#a
slati h(x) < F(x) < g(x).
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02 Lokalna ohraniéenost |lustracné priklady Rovnost limit

Vlastnosti limit

lim f(x) = b € R [koneén4, « ;. vlastna limita], acR*, beR,

X—a

= existuje okolie O(a) také, ze pre vsetky x € O(a), x#£a je f ohraniena.

y y
b if(x) b f(X)¢
7 f
0 | a | X 0 | X
R
0(a) 0(c0)

e Existujd limity lim h(x) = lim g(x) = b.
X—a X—ra
o Pre vietky Vx€ O(a), x#a = IS Xli_ngaf(x):b_
slati h(x) < F(x) < g(x).

beerb@frcatel.fri.uniza.sk http:/ /frcatel.fri.uniza.sk/ beerb


mailto:beerb@frcatel.fri.uniza.sk
http://frcatel.fri.uniza.sk/~beerb

02 Lokalna ohranicenost llustra¢né priklady Rovnost limit

Vlastnosti limit

ac R* (konstanta).
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02 Lokalna ohranicenost llustra¢né priklady Rovnost limit

Vlastnosti limit

ac R* (konstanta).

Kazdé x = a€ R* je hromadnym bodom D(f) = R.
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02 Lokalna ohranicenost llustra¢né priklady Rovnost limit

Vlastnosti limit

ac R* (konstanta).

Kazdé x = a€ R* je hromadnym bodom D(f) = R.

{xn}.=; C R—{a} je lubovolna postupnost taka, ze nll_)ﬂgO S = &,
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02 Lokalna ohranicenost llustra¢né priklady Rovnost limit

Vlastnosti limit

ac R* (konstanta).

Kazdé x = a€ R* je hromadnym bodom D(f) = R.
{xn}.=; C R—{a} je lubovolna postupnost taka, ze nll_)ﬂgO S = &,

potom lim x* = lim f(x,)
X—a n—oo
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Lokalna ohrani¢enost llustraéné priklady Rovnost limit

02

Vlastnosti limit

lim x2 =
X—ra

Kazdé x = a€ R* je hromadnym bodom D(f) = R.

2

ac ped€ R, * v

{ [ ac R* (konstanta).
X pre d= :l:OO,

{xn}.—; C R—{a} je lubovolna postupnost taka, ze lim x, = a,
n—oo

potom lim x2 = lim f(x,) = lim x2= lim x,- lim x, =a-a= a°

X—a n—oo n— o0 n—oo n—oo

Bod 0 je hromadnym bodom D(x) = R.
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Vlastnosti limit

ac R* (konstanta).

Kazdé x = a€ R* je hromadnym bodom D(f) = R.

{xn}.=; C R—{a} je lubovolna postupnost taka, ze nll_)ﬂgO S = &,

potom lim x2 = lim f(x,) = lim x2= lim x,- lim x, =a-a= a°
X—ra n— 00 n— o0 n— 00 n—oo

Bod 0 je hromadnym bodom D(x) = R.
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Vlastnosti limit

ac R* (konstanta).

Kazdé x = a€ R* je hromadnym bodom D(f) = R.

{xn}.=; C R—{a} je lubovolna postupnost taka, ze nll_)ﬂgO S = &,

potom lim x2 = lim f(x,) = lim x2= lim x,- lim x, =a-a= a°
X—ra n— 00 n— o0 n— 00 n—oo

Bod 0 je hromadnym bodom D(x) = R.
{1 — 0,540 7@
(1 — 0, 7#0, T¢Q
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02 Lokalna ohranicenost llustra¢né priklady Rovnost limit

Vlastnosti limit

ac R* (konstanta).

Kazdé x = a€ R* je hromadnym bodom D(f) = R.

{xn}.—; C R—{a} je lubovolna postupnost taka, ze lim x, = a,
n—oo
potom lim x2 = lim f(x,) = lim x2= lim x,- lim x, =a-a= a°
X—a n—oo n— o0 n—oo n—oo

Bod 0 je hromadnym bodom D(x) = R.
{%};“;1}_)()' %#Ov %er t] X(%):lpre nEN
{%}ﬁozl}—)o' %#01 %%Qy t.j. X(%):Opre nEN
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02 Lokalna ohranicenost llustra¢né priklady Rovnost limit

a2 seacR,
OO pre d= :l:OO,

Kazdé x = a€ R* je hromadnym bodom D(f) = R.

ac R* (konstanta).

{xn}.=; C R—{a} je lubovolna postupnost taka, ze nll_)ﬂgO % = &)

2 _ 2

= lim f(x,) = lim x2 = lim x,- lim x, =a-a= a°.

potom lim x
X—ra n—oo n— oo n—oo n—oo

Bod 0 je hromadnym bodom D(x) = R.

{ } 1’—>O,n§é0 GQ,t.j X( ) 1pren€N:>{X(l) Oil)—>1
(21320 0, T£0, T¢Q 05 X(Z) = 0 pe nEN = {x(2)}323 — 0.
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02 Lokalna ohranicenost llustra¢né priklady Rovnost limit

Vlastnosti limit

ac R* (konstanta).

Kazdé x = a€ R* je hromadnym bodom D(f) = R.

{xn}.=; C R—{a} je lubovolna postupnost taka, ze nll_)ﬂgO S = &,

2= lim f(x,) = lim x2 = lim x,- lim x, =a-a= a°.

potom lim x
X—ra n—oo n— oo n—oo n—oo

lim x(x) neexistuje.

x—0

Bod 0 je hromadnym bodom D(x) = R.

{%};“;1 }_>O' %#Ov %er t] X( ) 1 pre nEN:> {X(l) Oil}—)]_ }
{%}ﬁozl }—>0' %#0! %%Q, t. j. X(%) —0 pre nEN = {X( )}n 1 l—)O

To znamen3, Ze limita neexistuje.
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02 Lokalna ohrani¢enost llustracné priklady Rovnost limit

Vlastnosti limit

g(x) pre vsetky x € O(a), x#a,
a€R* je hromadny bod D(f), D(g), O(a) je okolie.

beerb@frcatel.fri.uniza.sk http:/ /frcatel.fri.uniza.sk/ beerb


mailto:beerb@frcatel.fri.uniza.sk
http://frcatel.fri.uniza.sk/~beerb

02 Lokalna ohrani¢enost llustracné priklady Rovnost limit

Vlastnosti limit

g(x) pre vsetky x € O(a), x#a,
a€R* je hromadny bod D(f), D(g), O(a) je okolie.

lim f(x) existuje prave vtedy, ak existuje lim g(x)
X—a X—a
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02 Lokalna ohrani¢enost llustracné priklady Rovnost limit

Vlastnosti limit

g(x) pre vsetky x € O(a), x#a,
a€R* je hromadny bod D(f), D(g), O(a) je okolie.

lim f(x) existuje prave vtedy, ak existuje lim g(x) a obe limity sa rovnaja.
X—ra X—a
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nosti limit

Lokalna ohrani¢enost llustracné priklady Rovnost limit

g(x) pre vsetky x € O(a), x#a,
a€R* je hromadny bod D(f), D(g), O(a) je okolie.

lim f(x) existuje prave vtedy, ak existuje lim g(x) a obe limity sa rovnaja.
X—ra X—a

Predchadzajlice tvrdenie sa pri vypocte limit vyuziva prakticky neustale.
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X—ra X—a

Predchadzajlice tvrdenie sa pri vypocte limit vyuziva prakticky neustale.
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Vlastnosti limit

Lokélna ohraniéenost llustraéné priklady Rovnost limit

g(x) pre vsetky x € O(a), x#a,
a€R* je hromadny bod D(f), D(g), O(a) je okolie.

lim f(x) existuje prave vtedy, ak existuje lim g(x) a obe limity sa rovnaja.
X—ra X—a

Predchadzajlice tvrdenie sa pri vypocte limit vyuziva prakticky neustale.

pre vsetky x € O(2), x#2 (pre [ubovolné okolie)
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g(x) pre vsetky x € O(a), x#a,
a€R* je hromadny bod D(f), D(g), O(a) je okolie.

lim f(x) existuje prave vtedy, ak existuje lim g(x) a obe limity sa rovnaja.
X—ra X—a

Predchadzajlice tvrdenie sa pri vypocte limit vyuziva prakticky neustale.
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Lokélna ohraniéenost llustraéné priklady Rovnost limit

g(x) pre vsetky x € O(a), x#a,
a€R* je hromadny bod D(f), D(g), O(a) je okolie.

lim f(x) existuje prave vtedy, ak existuje lim g(x) a obe limity sa rovnaja.
X—ra X—a

Predchadzajlice tvrdenie sa pri vypocte limit vyuziva prakticky neustale.

pre vsetky x € O(2), x#2 (pre [ubovolné okolie)

V praxi sa vypocet zapisuje priamo (rovnaké vyrazy sa vykratia):
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g(x) pre vsetky x € O(a), x#a,
a€R* je hromadny bod D(f), D(g), O(a) je okolie.

lim f(x) existuje prave vtedy, ak existuje lim g(x) a obe limity sa rovnaja.
X—ra X—a

Predchadzajlice tvrdenie sa pri vypocte limit vyuziva prakticky neustale.

pre vsetky x € O(2), x#2 (pre [ubovolné okolie)
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Lokélna ohraniéenost llustraéné priklady Rovnost limit

g(x) pre vsetky x € O(a), x#a,
a€R* je hromadny bod D(f), D(g), O(a) je okolie.

lim f(x) existuje prave vtedy, ak existuje lim g(x) a obe limity sa rovnaja.
X—ra X—a

Predchadzajlice tvrdenie sa pri vypocte limit vyuziva prakticky neustale.

pre vsetky x € O(2), x#2 (pre [ubovolné okolie)

V praxi sa vypocet zapisuje priamo (rovnaké vyrazy sa vykratia):

o (x=2)(x42) _ 5
Jim 5= = lim 5= = lim (x +2)
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Lokélna ohraniéenost llustraéné priklady Rovnost limit

g(x) pre vsetky x € O(a), x#a,
a€R* je hromadny bod D(f), D(g), O(a) je okolie.

lim f(x) existuje prave vtedy, ak existuje lim g(x) a obe limity sa rovnaja.
X—ra X—a

Predchadzajlice tvrdenie sa pri vypocte limit vyuziva prakticky neustale.

pre vsetky x € O(2), x#2 (pre [ubovolné okolie)

V praxi sa vypocet zapisuje priamo (rovnaké vyrazy sa vykratia):

x4 = lim 7(X_2)(>2<+2) = (X + 2) =4,

lim
x—2 X—2 o xX—2
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Lokélna ohraniéenost llustraéné priklady Rovnost limit

g(x) pre vsetky x € O(a), x#a,
a€R* je hromadny bod D(f), D(g), O(a) je okolie.

lim f(x) existuje prave vtedy, ak existuje lim g(x) a obe limity sa rovnaja.
X—ra X—a

Predchadzajlice tvrdenie sa pri vypocte limit vyuziva prakticky neustale.

V praxi sa vypocet zapisuje priamo (rovnaké vyrazy sa vykratia):

=4 _ [ (X—2)(;+2) _

lim
xX—2 X—2 o xX—2

(x+2)=4.

Podmienka , f(x)=g(x) pre vietky x€ O(a), x#a" je velmi ddlezita

beerb@frcatel.fri.uniza.sk http://frcatel.fri.uniza.sk/ beerb


mailto:beerb@frcatel.fri.uniza.sk
http://frcatel.fri.uniza.sk/~beerb

Lokalna ohrani¢enost llustracné priklady Rovnost limit

g(x) pre vsetky x € O(a), x#a,
a€R* je hromadny bod D(f), D(g), O(a) je okolie.

lim f(x) existuje prave vtedy, ak existuje lim g(x) a obe limity sa rovnaja.
X—ra X—a

Predchadzajlice tvrdenie sa pri vypocte limit vyuziva prakticky neustale.

pre vietky x € O(2), x #2 (pre lubovolné okolie)

V praxi sa vypocet zapisuje priamo (rovnaké vyrazy sa vykratia):

x4 = lim 7(X_2)(>2<+2) = (X + 2) =4,

lim
x—2 X—2 o xX—2

Podmienka , f(x)=g(x) pre vietky x€ O(a), x#a" je velmi ddlezita

a mnohé ,zarucené kucharske recepty w. vzdelancov" ju ignorujd.
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Délezité limity

Délezité limity

Dolezité limity — naspamat! a,beR, a>0, a#l, neN
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Délezité limity

Délezité limity

Dolezité limity — naspamat! a,beR, a>0, a#l, neN
lim SinX — |im X =1,
x—0 X x—0 SN X
lim arcsin x =1
x—0 '
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Délezité limity

Délezité limity

Dolezité limity — naspamat! a,beR, a>0, a#l, neN
H 1
lim 38X = |im 2= =1, lim (1+ x)x =e,
x—0 X x—0 SN X xﬁO( u )
H 1
[im aresinx — 7 lim (1+ bx)x = eb,
x—0 x—0
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Délezité limity

Délezité limity

Dolezité limity — naspamat! a,beR, a>0, a#l, neN

- 1
lim S0X — |im =X~ =1, lim(1+x)x =e, lm (14+i)*=e
x—0 X x—0 SN X ' xﬁO( u ) ' X—>OO( T X) '
f 1
[im aresinx — 1. lim (1 + bx)x = eb, lim (l—l—é)xzeb,
x—0 x—0 X—+00 &
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Délezité limity

Délezité limity

a,beR, a>0, a#l, neN

Dolezité limity — naspamat!
y p
. i . . 1 . 1\x
lim 2% — |jm =X- =1, Im(1+x)x =€, I|lim (1+ =) =¢,
x—0 X x—0 SINX X*)O( u ) x—>oo( T X)
. 1 .
lim ar<snXx — 1 lim (14 bx)x = eb, lim (14 2)< =eb,
x=0 X x—0 X—$00 x
lim £2=1 = |na, lim &€l =lne=1,
x—0 x—0 X
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Délezité limity

Délezité limity

Dolezité limity — naspamat! a,beR, a>0, a#l, neN
. 1

lim S0X — |im =X~ =1, lim(1+x)x =e, lm (14+i)*=e
x—0 X x—0 SN X ' X*)O( ) ' x—>oo( T X) '
. i . 1 .
[im aresinx — 7 lim (1 + bx)x —eb, lim (l—l—é)xzeb,
x=0 X x—0 X—$00 x
lim 2=1 = |na, lim €= =lne=1, lim a—f,:{oo'prea>1'
x—=0 X x—=0 X x—00 X 0, prea<]l.
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Délezité limity

Délezité limity

Dolezité limity — naspamat! a,beR, a>0, a#l, neN
. 1

lim S0X — |im =X~ =1, lim(1+x)x =e, lm (14+i)*=e
x—0 X x—0 SN X ' xao( ) ' X—>oo( T X) '
. i . 1 .
[im aresinx — 7 lim (1 + bx)x —eb, lim (l—l—é)xzeb,
x=0 X x—0 X—$00 x
lim 2=1 = |na, lim €= =lne=1, lim a—i:{oo'prea>1'
x—=0 X x—=0 X x—00 X 0, prea<]l.
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Délezité limity

Délezité limity

Dolezité limity — naspamat! a,beR, a>0, a#l, neN
. 1
lim S0X — |im =X~ =1, lim(1+x)x =e, lm (14+i)*=e
x—0 X x—0 SN X ' xao( ) ' X—>oo( T X) '
. 1
lim ar<snXx — 1 lim (14 bx)x = eb, lim (14 2)< =eb,
x=0 X x—0 X—$00 x
lim 2=1 = |na, lim €= =lne=1, lim a—i:{oo'prea>1'
x—=0 X x—0 x—00 X 0, prea<1.

Pre xéeR plati — 1 <sinx <1,
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Délezité limity

Délezité limity

Dolezité limity — naspamat! a,beR, a>0, a#l, neN
. 1
lim S0X — |im =X~ =1, lim(1+x)x =e, lm (14+i)*=e
x—0 X x—0 SN X ' xao( ) ' X—>oo( T X) '
. 1
lim ar<snXx — 1 lim (14 bx)x = eb, lim (14 2)< =eb,
x=0 X x—0 X—$00 x
lim 2=1 = |na, lim €= =lne=1, lim a—i:{oo'prea>1'
x—=0 X x—0 x—00 X 0, prea<1.

Pre xe R plati — 1 <sinx <1, prex >0 plati —

X |
IN
G
=}
x
VAN
X I
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Délezité limity

Délezité limity

Dolezité limity — naspamat! a,beR, a>0, a#l, neN
- 1
lim S0X — |im =X~ =1, lim(1+x)x =e, lm (14+i)*=e
x—0 X x—0 SInXx ! xﬁ( + ) v X—>oo( +X) '
. 1
lim aresinx — 1, lim (1 + bx)x = eb, lim (14 2)x =eb,
x=0 X x—0 X—$00 x
lim 2=1 = |na, lim €= =lne=1, lim a—i:{oo'prea>1'
x—=0 X x—0 x—o00 X 0, prea<l1.

X |
IN
LR
=}
x
VAN
X I

Pre xe R plati — 1 <sinx <1, prex >0 plati —

Pre limity tychto funkcii potom plati:

— lim 1< lim s < |jm L
x—00 X x—o00 X x—00 X
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Délezité limity

Délezité limity

Dolezité limity — naspamat! a,beR, a>0, a#l, neN
- 1
lim S0X — |im =X~ =1, lim(1+x)x =e, lm (14+i)*=e
x—0 X x—0 SInXx ! xﬁ( + ) v X—>oo( +X) '
. 1
lim aresinx — 1, lim (1 + bx)x = eb, lim (14 2)x =eb,
x=0 X x—0 X—$00 x
lim 2=1 = |na, lim €= =lne=1, lim a—i:{oo'prea>1'
x—=0 X x—0 x—o00 X 0, prea<l1.

X |
IN
LR
=}
x
VAN
X I

Pre xe R plati — 1 <sinx <1, prex >0 plati —

Pre limity tychto funkcii potom plati:

0=— lim 1 < lim "X < |im 1 =0
x—o00 X T x—oc0 X T x—oo X
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Délezité limity

Délezité limity

Dolezité limity — naspamat! a,beR, a>0, a#l, neN
- 1
lim S0X — |im =X~ =1, lim(1+x)x =e, lm (14+i)*=e
x—0 X x—0 SInXx ! xﬁ( + ) v X—>oo( +X) '
. 1
lim aresinx — 1, lim (1 + bx)x = eb, lim (14 2)x =eb,
x=0 X x—0 X—$00 x
lim 2=1 = |na, lim €= =lne=1, lim a—i:{oo'prea>1'
x—=0 X x—0 x—o00 X 0, prea<l1.

I g I 1 sin x 1
Pre x€R plati —1 <sinx <1, prex >0 plati —; <= < .

Pre limity tychto funkcii potom plati:

0=— lim ¥ < lim "X < |im 1 =0, ; lim 82X =0,
X—00 X—00 X—00 x—o00 X
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Délezité limity

Délezité limity

Dolezité limity — naspamat! a,beR, a>0, a#l, neN
- 1
lim S0X — |im =X~ =1, lim(1+x)x =e, lm (14+i)*=e
x—0 X x—0 SInXx ! xﬁ( + ) v X—>oo( +X) '
. 1
lim aresinx — 1, lim (1 + bx)x = eb, lim (14 2)x =eb,
x=0 X x—0 X—$00 x
lim 2=1 = |na, lim €= =lne=1, lim a—i:{oo'prea>1'
x—=0 X x—0 x—o00 X 0, prea<l1.

I g I 1 sin x 1
Pre x€R plati —1 <sinx <1, prex >0 plati —; <= < .

Pre limity tychto funkcii potom plati:

0=— lim ¥ < lim "X < |im 1 =0, «; lim 82X =0,
X—00 X—00 X—00 x—o00 X
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04 Varime s Matematickou analyzou

Vypocet limit — zaru¢ené kucharske recepty

arcsin x
X

lim
x—1
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04 Varime s Matematickou analyzou

Vypocet limit — zaru¢ené kucharske recepty

sinarcsinx __ [ tzv. sinusovanie ]

sin x sin arcsin x = x

lim arcsinx __ lim
x—1 2 x—1

sin arcsin x = x

sinarcsinx __ tzv. sinusovanie
sin x
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04 Varime s Matematickou analyzou

Vypocet limit — zaru¢ené kucharske recepty

2 arcsin x 3 sinarcsinx __ tzv. sinusovanie | _ |;

Ilm llm sin x — sin arcsin x = x — llm sin x
x—0 x—0 - x—0

A arcsin x H sinarcsinx __ tzv. sinusovanie —

lim X = lim sin x - sinarcsinx = x | sin x
x—1 x—1 - x—1
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04 Varime s Matematickou analyzou

Vypocet limit — zaru¢ené kucharske recepty

A arcsin x 3 sin arcsin x tzv. sinusovanie | _ |; DL
Ilm = llm sin x = sin arcsin x = x — llm sinx 1
x—0 x—0 - x—0
A arcsin x H sinarcsinx __ tzv. sinusovanie — h X — 1
lim == lim ~ einx - inarcsinx = x | lim sinx ~ sinl ~ 1,188395.
x—1 x—1 sin = x—1
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04 Varime s Matematickou analyzou

Vypocet limit — zaru¢ené kucharske recepty
. arcsinx __ |; siparcsinx tzv. sinusovani S B —
= R R s

sin x sin arcsin x = x

Ilm arcsin X — hm sip.arcsin x — |:tzv. sl'nusovanie:| — ||m X = Sir];l ~ 1,188395

x—1 X x—1 SN mSleX

V tomto pripade je mimo realitu nielen postup, ale aj vysledok,
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04 Varime s Matematickou analyzou

Vypocet limit — zaru¢ené kucharske recepty
. arcsinx __ |; siparcsinx tzv. sinusovani S B —
lino X — )!TO sin x _ {sin arscsil;sz i :} o i@o sinX. 1.

sin x sin arcsin x = x

Ilm arcsin X — hm sip.arcsin x — |:tzv. sl'nusovanie:| — ||m X = Sir];l ~ 1,188395

x—1 X x—1

V tomto pripade je mimo realitu nielen postup, ale aj vysledok, pretoze

arcsin x

a arcsin x
resp. ||m e

x—1
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04 Varime s Matematickou analyzou

Vypocet limit — zaru¢ené kucharske recepty

o arcsinx __ |; sinarcsinx tzv. sinusovanie [ __ s X
Ilm X — ||m sin x _ sin arcsin x = x S - 1
x—=0 x—0 o

sin x sin arcsin x = x

Ilm arcsin X — hm sip.arcsin x — |:tzv. sl'nusovanie:| — ||m X = Sir];l ~ 1,188395

x—1 X x—1

V tomto pripade je mimo realitu nielen postup, ale aj vysledok, pretoze

lim arcsinx __ Subst. x =sinu| x — 1
X*)]. X u=arcsinx | u —» >
a arcsin x
resp. ||m e
x—1
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04 Varime s Matematickou analyzou

Vypocet limit — zaru¢ené kucharske recepty

o arcsinx __ |; sinarcsinx tzv. sinusovanie [ __ s X
Ilm X — ||m sin x _ sin arcsin x = x S - 1
x—=0 x—0 o

sin x sin arcsin x = x

Ilm arcsin X — hm sip.arcsin x — |:tzv. sl'nusovanie:| — ||m X — 1 ~ 1,188395

X1 X x—1 x—1 SInX sin 1

V tomto pripade je mimo realitu nielen postup, ale aj vysledok, pretoze

a arcsinx __ Subst. x =sinu| x — 1 — [
lim X - u=arcsinx|u— Z | T llm» sin u
x—1 = 2 u—z
a arcsin x arcsin 1
resp. ||m Y = S
x—1
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04 Varime s Matematickou analyzou

Vypocet limit — zaru¢ené kucharske recepty

o arcsinx __ |; sinarcsinx tzv. sinusovanie [ __ s X
Ilm X — ||m sin x _ sin arcsin x = x S - 1
x—=0 x—0 o

sin x sin arcsin x = x

Ilm arcsin X — hm sip.arcsin x — |:tzv. sl'nusovanie:| — ||m X — 1 ~ 1,188395

X1 X x—1 x—1 SInX sin 1

V tomto pripade je mimo realitu nielen postup, ale aj vysledok, pretoze

. x
s arcsin x Subst. x =sinu| x — 1 g o)
lim X = u=arcsinx|u— Z | — llm» sinu sin2£
x—1 - 2 u—% 2
a arcsin x arcsin 1 a
resp. ||m Y = -1 = arcsin 1
x—1
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04 Varime s Matematickou analyzou

Vypocet limit — zaru¢ené kucharske recepty

I sinarcsin x tzv. sinusovanie | __ |s pam—
="lim sin x _ sinarcsinx = x | o~ sinX. :
x—0 x—0 - x—0

sin x sinarcsin x = x

[im aresinxcyjpsinarcsin __ { } = impeeeseleg 1 188305,

x—1 X x—1

u— %

arcsinx __ Subst. x = sinu
u = arcsin x

fud
x~>1:|_|i u_ 2 _

resp. lim 20X — @ = arcsinl = 7 ~ 1,570796.
x—1 &
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Varime s Matematickou analyzou

kucharske recepty

04

Vypocet limit — zaruéené
Postupy patriace medzi kucharske recepty zarucené
sinarcsinx __ |:tzv s:’nusovanie} = lim == =1,

arcsinx __ lim
x—0 sin X sinarcsin x ='x x—0 sin x

arcsinx __ ||m sip.arcsin x tzv. sinusovanie | _ ||m X
X X_>l sin x sinarcsmx = x

pretoze

V tomto pripade je mimo realitu nielen postup, ale aj vysledok,

x — 1 li u
= IIm = = ——=
UH7:| s Sinu sin &

arcsin x

Subst. x = sinu
u = arcsin x

lim
x—1

arcsinl _ Jrsin 1 = % ~ 1,570796.

8 arcsin x
resp. lim
x—1

Jeden zo spravnych postupov

)
I
-
I
-

arcsin x
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Varime s Matematickou analyzou

kucharske recepty

04

Vypocet limit — zaruéené
Postupy patriace medzi kucharske recepty zarucené
sinarcsinx __ |:tzv s:’nusovanie} = lim == =1,

arcsinx __ lim
x—0 sin X sinarcsin x ='x x—0 sin x

arcsinx __ ||m sip.arcsin x tzv. sinusovanie | _ ||m X
X X_>l sin x sinarcsmx = x

pretoze

V tomto pripade je mimo realitu nielen postup, ale aj vysledok,

x — 1 li u
= IIm = = ——=
UH7:| s Sinu sin &

arcsin x

Subst. x = sinu
u = arcsin x

lim
x—1

arcsinl _ Jrsin 1 = % ~ 1,570796.

8 arcsin x
resp. lim
x—1

Jeden zo spravnych postupov

)
I
-
I
-

Subst. x = sinu

u = arcsin x

x =0
u—0

lim

x—0

arcsin x __
X
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Varime s Matematickou analyzou

kucharske recepty

04

Vypocet limit — zaruéené
Postupy patriace medzi kucharske recepty zarucené
sinarcsinx __ |:tzv s:’nusovanie} = lim == =1,

arcsinx __ lim
x—0 sin X sinarcsin x ='x x—0 sin x

arcsinx __ ||m sip.arcsin x tzv. sinusovanie | _ ||m X
X X_>l sin x sinarcsmx = x

pretoze

V tomto pripade je mimo realitu nielen postup, ale aj vysledok,

x — 1 li u
= IIm = = ——=
UH7:| s Sinu sin &

arcsin x

Subst. x = sinu
u = arcsin x

lim
x—1

arcsinl _ Jrsin 1 = % ~ 1,570796.

8 arcsin x
resp. lim
x—1

Jeden zo spravnych postupov

)
I
-
I
-

Subst. x = sinu

u = arcsin x

x =0 :||m u
u—0 u—s0 Sinu

lim

x—0

arcsin x __
X
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Varime s Matematickou analyzou

kucharske recepty

04

Vypocet limit — zaruéené
Postupy patriace medzi kucharske recepty zarucené
sinarcsinx __ |:tzv s:’nusovanie} = lim == =1,

arcsinx __ lim
x—0 sin X sinarcsin x ='x x—0 sin x

arcsinx __ ||m sip.arcsin x tzv. sinusovanie | _ ||m X
X X_>l sin x sinarcsmx = x

pretoze

V tomto pripade je mimo realitu nielen postup, ale aj vysledok,

x — 1 li u
= IIm = = ——=
UH7:| s Sinu sin &

arcsin x

Subst. x = sinu
u = arcsin x

lim
x—1

arcsinl _ Jrsin 1 = % ~ 1,570796.

8 arcsin x
resp. lim
x—1

Jeden zo spravnych postupov

)
I
-
I
-
|
=

Subst. x = sinu

u = arcsin x

x =0 :||m u
u—0 u—s0 Sinu

lim

x—0

arcsin x __
X
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05 Definicia Vlastnosti

Jednostranné limity

Oznaéme zizenia f(x), x € D(f) na intervaly (—o0; a), (a;00), kde a€ R:
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05 Definicia Vlastnosti

Jednostranné limity

Oznaéme zizenia f(x), x € D(f) na intervaly (—o0; a), (a;00), kde a€ R:
f'
o5 a

£~ (x) = f(x)|p(F)n(=coia) = F(X)|{xeD(F): x<a}

lim £~ (x) sa nazyva limita zlava funkcie f v bode a
xX—a
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05 Definicia Vlastnosti

Jednostranné limity

Oznaéme zizenia f(x), x € D(f) na intervaly (—o0; a), (a;00), kde a€ R:
—f
o5 a

f=(x) = f(x)lp(r)n(- (3)|{(xeD(f): x<a}, ¢ i zlZenie nalavo,

ia)

lim £~ (x) sa nazyva limita zlava funkcie f v bode a,
xX—a

e lim f(x) = lim f~(x),

X—»a— X—a
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05 Definicia Vlastnosti

Jednostranné limity

Oznaéme zizenia f(x), x € D(f) na intervaly (—o0; a), (a;00), kde a€ R:

fH(x) = F(3)|p(r)n(aice) = F) (xeD(F): a<x}

lim f7(x) sa nazyva limita sprava funkcie f v bode a

X—a
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05 Definicia Vlastnosti

Jednostranné limity

Oznaéme zizenia f(x), x € D(f) na intervaly (—o0; a), (a;00), kde a€ R:

y f
by & lim f(x) = b
x—a
by
f /
g 3
-— P

lim f*(x) sa nazyva limita sprava funkcie f v bode a, oz, lim f(x),
X—a X—>a
. ; — Iim £+
t. xln;+ f(x) l@a *(x).
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05 Definicia Vlastnosti

Jednostranné limity

Oznaéme zizenia f(x), x € D(f) na intervaly (—o0; a), (a;00), kde a€ R:
f~(x) = f(X)|D(f)m(_oo;a) = f(X)|{XeD(f): x<a}, i zlZenie nalavo,

f+(X) = f(X)‘D(f)ﬂ(a;oo) = f(X)|{><€D(f): a<x} t. j. zﬂienie napravo.

y f
by $ lim f(x) = b
by lim f(x) = b
2
_—1 a X

8—r—9P

lim £~ (x) sa nazyva limita zlava funkcie f v bode a, om. lim f(x),
Xx—a X—a
lim f*(x) sa nazyva limita sprava funkcie f v bode a, oz, lim f(x),
X—a X—>a

t. Xlggi f(x) Xlina f=(x), xln;+ f(x) l@a *(x).
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05 Definicia Vlastnosti

Jednostranné limity

a€R, a je hromadny bod D(f), be R*

Obojstranna lim f(x) = b existuje
X—ra

beerb@frcatel.fri.uniza.sk http:/ /frcatel.fri.uniza.sk/ beerb


mailto:beerb@frcatel.fri.uniza.sk
http://frcatel.fri.uniza.sk/~beerb

05 Definicia Vlastnosti

ranné limity

a€R, a je hromadny bod D(f), be R*

Obojstranna lim f(x) = b existuje
X—ra

~ eXiStUjl./J jednostranné lim f(X) = |lim f(X) =b [a rovnajii sa].
x—a~ x—at
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05 Definicia Vlastnosti

Jednostranné limity

a€R, a je hromadny bod D(f), be R*
Obojstranna lim f(x) = b existuje
X—ra

~ eXiStUjl./J jednostranné lim f(X) = |lim f(X) =b [a rovnaji sa].
x—a~ x—at

lim tg(x) neexistuje,

™
x—3

2® RS

N

LG
=3
ol
x
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05 Definicia Vlastnosti
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o [xao z%o} )lgnol+cos2x Ilno( z )
. in2 . i
= [t i ] = fim 28X 9 jim (sinx)2
x—=0 X x—0 " X
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Riesené limity — 36

. 1—(cos? x—sin? x . in2 in2
= |im ( ) = lim sin X+25|n X _

2
x—0 2 x—0 X x—0 X

=2 lim (S2x)2 =2.12 = 2,
x—0 " X

= lim [1=sp2 - o] = lim a3y = im i
- )!ﬂno [ﬁ(sigfx)z} - I|m0 1+c052x J@O(Sigfx)z

= [iuiStO 22123] = >|<£n0 1+cis2x I[)no(scz)z = 1i+1 ’ ]‘2 =2.
= [sitx = g | = lim 285X =2 Jim (S02)2 =212 = 2.
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Riesené limity — 37, 38

lim cos 2x

X‘)% COS X—sIn X
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Riesené limity — 37, 38

lim cos 2x

COs Xx—sin x
X—=7

= |lim cos? x—sin? x
s COS X—sin x
4
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Riesené limity — 37, 38

2 cos 2x
lim COs Xx—sin x
x—Z
7
— [ cos? x—sin? x — i (cos x—sin x)(cos x+sin x)
x— T COs x—sin x x— I Ccos x—sin x
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lim cos 2x
X‘)% COS X—sIn X
— lim cos? x—sin? x _ lim (cos x—sin x)(cos x+sin x)

COs x—sin x COS X —sin x

“ ar
X*)4 X‘)4

= lim (cosx+sinx)
X—=7
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2 cos 2x
lim COs Xx—sin x
x—Z
7
— [ cos? x—sin? x — i (cos x—sin x)(cos x+sin x)
x— T COs x—sin x x— I Ccos x—sin x

= lim (cosx+sinx) = lim cosx + lim sin x
X—=7 X—=7 xX=7
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2 cos 2x
[im 58X —
s COS X—SIn X
— lim cos? x—sin? x _ lim (cos x—sin x)(cos x+sin x)
s —sine ——
X=X €os X—sin X e cos X—sin X

oS
+
oS
Il
S

= lim (cosx+sinx) = lim cosx + lim sinx =
X—=7 X—=7 xX=7
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Riesené limity — 37, 38

2 cos 2x
||m S —
m COSX—Sin X

4
) 2. 2 i o .
= Jim SR = lim (o)
X=7 xX—=7
= lim (cosx+sinx) = lim cosx + lim sinx = % + % =2
=% x—7 x=7
lim sin 4x
x—0 Vx+1-1
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Riesené limity — 37, 38

8 cos 2x
lim —=88=X  —
m COSX—sSIn X
4
— lim cos? x—sin? x _ lim (cos x—sin x)(cos x+sin x)
X—SIn X X—SIn X
x— I cos x—s Xy T cos x—s

= lim (cosx+sinx) = lim cosx + lim sinx =
X—=7 X—=7 xX=7

N
+
NS
i
>

lim sin 4x
x—0 VXx+1-1

— lim { sin 4x .\/X+1+1:|
x—0 LVXx+1-1 +/x+1+1
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Riesené limity — 37, 38

: cos 2x
lim —=88=X  —
s COS X—SIn X

2

_ _ _ L :
= lim S = iy s e
X=7 xX—=7
= lim (cosx+sinx) = lim cosx + lim sinx = % + % =2
X—=7 X—=7 xX=7
lim sin 4x
x—0 VXx+1-1
— i { sin 4x .\/x+1+1} - sin 4x-(v/x+141)
x—0 LvVx+1-1 /x+1+1 x—0 (Vx+1)2-1
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Riesené limity — 37, 38

: cos 2x
lim —=88=X  —
s COS X—SIn X

40 41-42 43-44

— [f cos? x—sin2x __ i (cos x—sin x)(cos x+sin x)

X—sin x x—sin x
X=X COS X—S| s I COS X—S

us
x—=Z =Z x—=Z

= lim (cosx+sinx) = lim cosx + lim sinx =
X

%
+
o
Il

S

lim sin 4x
x—0 Vx+1-1
— lim { sin 4x .\/x+1+1} e sin 4x-(v/x+1 +1)
x0 [VxtT-1 " Vartr1] = 00 (Va1

X—>0

sin 4x-(v/x+1+1)
(x+1)-1

beerb@frcatel.fri.uniza.sk

http://frcatel.fri.uniza.sk/ beerb



mailto:beerb@frcatel.fri.uniza.sk
http://frcatel.fri.uniza.sk/~beerb

30-33 34-35 36 37-38 39-40 41-42 43-44

Riesené limity — 37, 38

lim cos 2x
m COSX—sinx
. 2 cin2 . _si i
— lim ngsi_::zxx — i (cos x smx)_(c9:x+smx)
e x— T cos x—sin x
= lim (cosx+sinx) = lim cosx + lim sinx = % + % =2
X—=7 X—=7 xX=7
lim sin 4x
x—0 Vx+1-1
— lim { sin 4x .\/X+1+1} — lim sin 4x- (\/;'5‘1) — lim sin 4x-(v/x+1+1)
x—0 LVX+HI-1 Vx+I+1] x50  (Vx+1)?-1 x—0 (x+1)-1

— [ sin 4x-(v/x+1+41)
X

x—0
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Riesené limity — 37, 38

lim cos 2x
m COSX—sinx
. 2, o2 . —si i
— lim ngsi_::zxx — i (cos x smx)_(c9:x+smx)
e x— T cos x—sin x
= lim (cosx+sinx) = lim cosx + lim sinx = % + % =2
X—=7 X—=7 xX=7
lim sin 4x
x—0 VXx+1-1
— lim { sin 4x .\/X+1+1} — lim sin 4x- (\/;'5‘1) — lim sin 4x-(v/x+1+1)
x—0 LVX+HI-1 Vx+I+1] x50  (Vx+1)?-1 x—0 (x+1)-1
= Iimo—smllx(vx+ L ||m { (Vx+1+1)- S'”4X}
X—
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Riesené limity — 37, 38

lim cos 2x
m COSX—sinx
. 2, o2 . —si i
— lim ngsi_::zxx — i (cos x smx)_(c9:x+smx)
e x— T cos x—sin x
= lim (cosx+sinx) = lim cosx + lim sinx = % + % =2
X—=7 X—=7 xX=7
lim sin 4x
x—0 VXx+1-1
— lim { sin 4x .\/X+1+1} — lim sin 4x- (\/;'5‘1) — lim sin 4x-(v/x+1+1)
x—0 LVX+HI-1 Vx+I+1] x50  (Vx+1)?-1 x—0 (x+1)-1
s sindx: (\/X+ +1) { /- sin 4x} Subst. |z = 4x
_)![)n() Ilm ( x+1 +1) |:X*>0 Z‘}O}

=4 I|m (Vx+1+1)- I|m 5”172
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Riesené limity — 37, 38

lim cos 2x
m COSX—sinx
. 2, o2 . —si i
— lim ngsi_::zxx — i (cos x smx)_(c9:x+smx)
e x— T cos x—sin x
= lim (cosx+sinx) = lim cosx + lim sinx = % + % =2
X—=7 X—=7 xX=7
lim sindx  __
x—0 VXx+1-1 8
— lim { sin 4x .\/X+1+1} — lim sin 4x- (\/;'5‘1) — lim sin 4x-(v/x+1+1)
x—0 LVX+HI-1 Vx+I+1] x50  (Vx+1)?-1 x—0 (x+1)-1
s sindx: (\/X+ +1) { /- sin 4x} Subst. |z = 4x
_)![)n() Ilm ( x+1 +1) |:X*>0 Z‘}O}

=4 1im (Vx+1+1)- lim 22 =4.(,/0+1+1)1=4-2.1=38.
x—0 z—0
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Riesené limity — 39, 40
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Riesené limity — 39, 40

T 1 arcsin (x—2)
= lm, [X -
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Riesené limity — 39, 40

— [ [l'arcsin(fo) _ [ Subst. z=arcsin(x—2) |z — 0
3D [ X x—2 X—2=sinz|x—2
= lim L. lim -2
x—2 X z—0SINZ
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Riesené limity — 39, 40

— [ {l _arcsin (x—2)| __ [ Subst. z = arcsin (x—2) |z — 0
D X x—2 - x—2=sinz|x —2

ol oz 191

_)!lnzx Z|£n05|nz_2 1_2'
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Riesené limity — 39, 40

— [fir {l _arcsin (x=2)| __ [ Subst. z = arcsin (x—2) |z — 0
D X x—2 - x—2=sinz|x—2

— im l. z 1 11

_)1@2)( lenosinz_2 1_2'

lim e*(2 4 cosx)
X—00
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Riesené limity — 39, 40

— [fir {l _arcsin (x=2)| __ [ Subst. z = arcsin (x—2) |z — 0
D X x—2 - x—2=sinz|x—2

— im l. z 1 11

_)1@2)( lenosinz_2 1_2'

lim e*(2 4 cosx)
X—>00

Pre xeR plati —1<cosx <1
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Riesené limity — 39, 40

— [fir {l _arcsin (x=2)| __ [ Subst. z = arcsin (x—2) |z — 0
D X x—2 - x—2=sinz|x—2

— im l. z 1 11

_)1@2)( lenosinz_2 1_2'

lim e*(2 4 cosx)
X—>00

Pre xeRplati —1<cosx <1, «¢j1<24+cosx <3
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Riesené limity — 39, 40

— [fir {l _arcsin (x=2)| __ [ Subst. z = arcsin (x—2) |z — 0
D X x—2 - x—2=sinz|x—2

— im l. z 1 11

_)1@2)( lenosinz_2 1_2'

lim e*(2 4 cosx)
X—>00

Pre xeR plati —1<cosx <1, +j1<24cosx <3,
eX > 0 pre vSetky xe R
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Riesené limity — 39, 40

— Iim [2. arcsin (x—2)| __ [ Subst. z = arcsin (x—2)
- X x—2 — xX—2 =sinz

Z*>0:|

x—2 x =2

= lim 1. lim =2 = .
s X sy SNZ

N[—=

lim e*(2 4 cosx)
X—>00

Pre xeR plati —1<cosx <1, +j1<24cosx <3,
e > 0 pre vietky x€ R, +«; e¥ < eX(2+cosx) < 3eX.
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Riesené limity — 39, 40

— [ 1 arcsin(x—2)| __ [ Subst. z= arcsin(x—2) |z — 0
T LX x—2 - x—2=sinz|x—2
= limi.lm* =3-1=1.

x32 X g Sinz 2 2

lim e*(2 4 cosx)
X—>00

Pre xeR plati —1<cosx <1, +j1<24cosx <3,
e > 0 pre vietky x€ R, +«; e¥ < eX(2+cosx) < 3eX.
Pre limity tychto funkcii potom plati:

lim e* < lim (24 cosx) < lim 3e*
X—00 X—00 X—00
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Riesené limity — 39, 40

— (i |12 arcsin (x—2)| __ [ Subst. z = arcsin (x—2) |z — 0
T LX x—2 - x—2=sinz|x—2
— [Fm & z 1 11
_)1@2 IIm05|nz_2 1_2'

lim e*(2 4 cosx)
X—>00

Pre xeR plati —1<cosx <1, +j1<24cosx <3,
e > 0 pre vietky x€ R, +«; e¥ < eX(2+cosx) < 3eX.
Pre limity tychto funkcii potom plati:

oo = lim e* < lim e *(2+ cosx) < lim 3e¥ = o0
X—00 X—r X—00
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Riesené limity — 39, 40

— (i |12 arcsin (x—2)| __ [ Subst. z = arcsin (x—2) |z — 0
T LX x—2 - x—2=sinz|x—2
— [Fm & z 1 11
_)1@2 IIm05|nz_2 1_2'

lim €¥(2 4 cosx) = o0
X—>00

Pre xeR plati —1<cosx <1, +j1<24cosx <3,
e > 0 pre vietky x€ R, +«; e¥ < eX(2+cosx) < 3eX.

Pre limity tychto funkcii potom plati:
0o = lim e* < lim e *(2+ cosx) < lim 3e* = oo,
X—>00 X—r X—>00

ti lim e¥(2 + cosx) = oo.
X—>00
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Riesené limity — 41, 42
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Riesené limity — 41, 42

—1<cosx<1
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Riesené limity — 41, 42

—1<cosx<1 = 0<1l+*cosx =
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Riesené limity — 41, 42

—1<cosx<1 = 0<1l+*cosx =
sz _ /ein? x :\/1,(;052)(7\/(1*COSX)(1+C05X):~/1 cosxvl%cosx:\/m

1—cos x 1—cos x 1—cosx 1—cos x 1—cos x
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Riesené limity — 41, 42

—1<cosx<1 = 0<1l+*cosx =
lsinx] _ ain?x :\/17coszx:\/(1*C°5X)(1+C°5X):*/1 cosxvl%cosx:\/m

1—cos x 1—cos x 1—cosx 1—cos x 1—cos x
sin x=— |sin x| pre x € (—7; 0) , t. j. x =0~
lim —=S"X_ — _ |im \/T+cosx
x—s0— V1—cosx se—ssB)—
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Riesené limity — 41, 42

—1<cosx<1 = 0<1l+*cosx =
sz _ /ein? x :\/1,(;052)(7\/(1*COSX)(1+C05X):~/1 cosxvl%cosx:\/m

1—cos x 1—cos x 1—cosx 1—cos x 1—cos x

sin x=sin x| pre x € (0; ) , t. j. x =0T

lim \/% = — lim /1+cosx

x—0— x—0—

lim ==X — 4 |im /I+cosx
x—0+ V1—cosx _‘_x~>04r .
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Riesené limity — 41, 42

—1<cosx<1 = 0<1l+*cosx =
[sinx| _ +/sin2 x 7\/1—c052x7

\/(lfcosx)(1+cosx) _ V/1—cosx\/I1fcosx _ \/m

1—cos x 1—cos x 1—cos x 1—cos x 1—cos x
sin x=— |sin x| pre x € (—7; 0) , t. j. x =0~ sin x =|sin x| pre x € (0; ) , t. j. x =07
lim —=X_ = _ |im /I+cosx = — /2
e x—0- v2

. sin x _ 7 _
X'L“3+7m = +XIerg+\/1+cosx = +2
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Riesené limity — 41, 42

SII’IX

lim neexistuje
x—0 V1 )

—1<cosx<1 = 0<1l+*cosx =

Isinx| _ en?x _ \/1-cos?x _ \/(l—cosx)(1+cosx) v/I—cos x+/1+cos x \/m

1—cos x 1—cos x 1—cos x 1—cos x 1—cos x
sin x=— |sin x| pre x € (—7; 0) , t. j. x =0~ sin x =|sin x| pre x € (0; ) , t. j. x =07
lim \/% =— lim VI+cosx = — 2
x—0— EECCSRS x—0— . sin x . .
. , i = lim TTcosx Neexistuje.
lim —="X _ — 4 |im /I+cosx = + V2 x—0
x—0+ V1—cosx x—0+t
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Riesené limity — 41, 42

SII’]X

lim neexistuje
x—0 V1 )

—1<cosx<1 = 0<1l+*cosx =

Isinx| _ en?x _ \/1-cos?x _ \/(l—cosx)(1+cosx) v/I—cos x+/1+cos x \/m

1—cos x 1—cos x 1—cos x 1—cos x 1—cos x

sin x=— |sin x| pre x € (—7; 0) , t. j. x =0~ sin x =|sin x| pre x € (0; ) , t. j. x =07
lim —=0X__ — _ |im /I+cosx = — /2
x—0— V1—cosx x—0— . sin x . .

. , i = lim TTcosx Neexistuje.
lim —="X _ — 4 |im /I+cosx = + V2 x—0
x—0+ V1—cosx x—0+t

x"—sin" x

I|mO S —ein neN, n£1
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Riesené limity — 41, 42

SII’]X

lim neexistuje
x—0 V1 )

—1<cosx<1 = 0<1l+*cosx =

Isinx| _ en?x _ \/1-cos?x _ \/(l—cosx)(1+cosx) v/I—cos x+/1+cos x \/m

1—cos x 1—cos x 1—cos x 1—cos x 1—cos x

sin x=— |sin x| pre x € (—7; 0) , t. j. x =0~ sin x =|sin x| pre x € (0; ) , t. j. x =07
lim —=0X__ — _ |im /I+cosx = — /2
x—0— V1—cosx x—0— . sin x . .

. , i = lim TTcosx Neexistuje.
lim —="X _ — 4 |im /I+cosx = + V2 x—0
x—0+ V1—cosx x—0+t

x"—sin" x

I|mO S —ein neN, n£1
f n—1, n—2 . n—2 ey
— lim (x—sin x)(x"~"+x sin x+---+x sin X+sin x)
- x—0 X—sin x

beerb@frcatel.fri.uniza.sk http:/ /frcatel.fri.uniza.sk/ beerb


mailto:beerb@frcatel.fri.uniza.sk
http://frcatel.fri.uniza.sk/~beerb

34-35 36 37-38 39-40 41-42 43-44

Riesené limity — 41, 42

SII’]X

lim neexistuje
x—0 V1 )

—1<cosx<1 = 0<1l+*cosx =

Isinx| _ en?x _ \/1-cos?x _ \/(l—cosx)(1+cosx) v/I—cos x+/1+cos x \/m

1—cos x 1—cos x 1—cos x 1—cos x 1—cos x
sin x=— |sin x| pre x € (—7; 0) , t. j. x =0~ sin x =|sin x| pre x € (0; ) , t. j. x =07
lim —=0X__ — _ |im /I+cosx = — /2
x—0— V1—cosx X—>O* . sin x . .
i = lim TTcosx Neexistuje.
lim —="X _ — 4 |im /I+cosx = + V2 x—0
x—0+ V1—cosx x—0t
x"—sin" x
I|mO S —ein neN, n£1
f n—1, n—2 . n—2 ey
— lim (x—sin x)(x"~"+x sin x+---+x sin X+sin x)
x—0 X—sin x
= Iimo (x" 4+ x"2sinx + - + xsin""2 x +sin""! x)
X—
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Riesené limity — 41, 42

lim S'“X neexistuje
x—0 V1 )
—1<cosx<1 = 0<1l+*cosx =
ol e _ \/l—coszx _ \/(l—cosx)(1+cosx) v/1—cos x+/1+cos x \/m

1—cos x 1—cos x 1—cos x 1—cos x 1—cos x
sin x=— |sin x| pre x € (—7; 0) , t. j. x =0~ sin x =|sin x| pre x € (0; ) , t. j. x =07
lim \/f"L — lim y/I+cosx = —+/2
e R s N
i = lim TTcosx Neexistuje.
lim —="X _ — 4 |im /I+cosx = + V2 x—0
x—0+ V1—cosx x—0t

neN, n#1

(x—sin X)(X"_1+X"_2 sin x-+---4xsin" 2 x+sin" ! x)

= lim :
x—0 X—sin x

= Iimo (x" 4+ x"2sinx + - + xsin""2 x +sin""! x)
X—>

=0"140"2.04--.40"2.04 0" =0.
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Riesené limity — 43,

8 sin x—sin a
[im S0xX==Mh4
x—a X4
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Riesené limity — 43,

8 sin x—sin a
[im S0xX==Mh4
x—a X4
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Riesené limity — 43, 44

8 sin x—sin a
[im S0xX==Mh4
x—a X4
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Riesené limity — 43, 44

. sin x—sin a
[im S0xX==Mh4
x—a X4

2sin X>2 cos X£2 . sin*2 .
| % = lim ?3 - lim COSXT-'_a
x—a 5 x—a 5 x—a
— X—a . H .
_ [Subst z=% } — lim $Z . |im cos X—é—a
x—al|z—0 z—=0 < xX—a
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Riesené limity — 43, 44

lim sin x—sin a
x—a X4
2sin cos . sin .
= lim —/—2——2 :I|mf§-llmcos%”a
X—a 2arE x—a 5 X—a
X a . .
_ [Subst. z=% }: lim S22 . [im COSX;a
x—al|z—0 z—=0 < xX—a
=1-cos "J“’
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8 sin x—sin a
[im nXxX—sihd
x—a

2sin X2 cos Xt2 . sin*2
=i % = lim ? lim cos -2|_
X—a 2arE x—a 5 X—a
__ X—a . .
_ [Subst. z=% } — lim $Z . |im cos X—é—a
x—al|z—0 z—=0 < xX—a

=1-cos "J“’ =1-cosa= cosa.
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RieSené limity — 43, 44

8 sin x—sin a
[im 30x==nd

xX—a
2sin X>2 cos X£2 . sin*2
= | 2 " 2 lim —=2— - lim cos *}2
X—a 2arE x—a 5 X—a
X a . .
_ [Subst. z=% } — lim $Z . |im cos X—é—a
x—al|z—0 z—=0 < xX—a

=1-cos "J“’ =1-cosa= cosa.
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RieSené limity — 43, 44

8 sin x—sin a
[im 30x==nd

xX—a
2sin X>2 cos X£2 . sin*2
= | 2 " 2 lim —=2— - lim cos *}2
X—a 2arE x—a 5 X—a
X a . .
_ [Subst. z=% } — lim $Z . |im cos X—é—a
x—al|z—0 z—=0 < xX—a

=1-cos "J“’ =1-cosa= cosa.
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RieSené limity — 43, 44

8 sin x—sin a
[im 30x==nd

xX—a
2sin X>2 cos X£2 . sin*2
= | 2 " 2 lim —=2— - lim cos *}2
X—a 2arE x—a 5 X—a
X a . .
_ [Subst. z=% } — lim $Z . |im cos X—é—a
x—al|z—0 z—=0 < xX—a

=1-cos "J“’ =1-cosa= cosa.
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Riesené limity — 43, 44

g sin x—sin a
[im snXx=sina

X—a
2sin %52 cos X£2 . sin X2
= e lim —=2— - lim cos *}2
x—a o 2550 x—a 32 x—a
_ x—a . .
= [SUbSt' 2= 2 } = lim 22 . lim cos *}2
x—+a|z—=0 z—0 % x—a

=1-cos "J“’ =1-cosa= cosa.
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Riesené limity — 43, 44

+ o sinx—sina
lim Sinx=sina

X—a = CO0S a
2sin %52 cos X£2 . sin X2
= | % = ||m ﬁ ||m . _2|_
X—a 25 X—a 2 xX—a
__ X—a . i
- [SUbSt o }: lim 02 . |im cos %42
x—+al|z—0 S0 2 m
1 COS# 1-cosa = cosa.
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Riesené limity — 43, 44

+ o sinx—sina
lim Sinx=sina

X—a = CO0S a
2sin %52 cos X£2 . sin X2
= | % = ||m ﬁ ||m . _2|_
X—a 25 X—a 2 xX—a
__ X—a . i
- [SUbSt o }: lim 02 . |im cos %42
x—+al|z—0 S0 2 m
1 COS# 1-cosa = cosa.

2sin sin  sinX
I 25 fim S22 [im sin X5
X—a 55 R = lim
_ x—a _ . - .
[Subst z= } — lim S22 . Jim sin XT'FQ
xzalz0 z—=0 % x—a
—1 -sin a+a _ 1.sna— —sina.
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