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6. Limita funkcie
Riesené priklady

Pre spravne zobrazenie, fungovanie tooltipov, 2D a 3D animacii je nevyhnutné sibor otvorit pomocou programu Adobe Reader (zasuvny modul
Adobe PDF Plug-In webového prehliadaca nestaci)

Kliknutim na text pred ikonou ziskate napomoc.
Kliknutim na skratku v modrej liSte vpravo hore sa dostanete na prislusny slajd, druhym kliknutim sa dostanete na koniec tohto slajdu.
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= 4. lim S0z . |jm (DD g gy sinz lim (t4+1)=4-1-(1+1) =8.
z—0 % t—1 z—0 %t
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Riesené limity — 38, 39

cos 2x
Xlinz cos x—sinx

. 2y sin? q q
o = lim SOS8X — |im (cosx— i':s)? (§;S;+S'"X) lim (cos x + sin x)

xX=7 x—=7 x—=7 y 5 \f
=3 t3 =v2|

lim _sindx —8
x—0 VXx+1-1

o — lim ( sindx | \/X+1+1) — lim sin 4x-(v/x+1+1) — sin 4x-(v/x+141)
x—0 \Vx+1-1 +/x+1+1 x—0 (Vx+1)2-1 X0 (x+1)-1

o sin4x- (\/X+ +1) _ . sm4x . / __ | Subst. z=4x | x — 0
_Jino l@o( (Vx+1 +1)) { z »0}
—4I|m% ||m(\/x+ +1)=4-1-(V0+1+1)=4-1-2
N sin 4x . 4x _ [ Subst. z=4x|x —=0][Subst. t=vx+1|x—=0] _ s sinz i 4(t2—1)
o = lim (St ) = | o) (MR Ta]i3e] = Jim 522 - lim S
= 4. lim S0z . |jm (DD g gy sinz lim (t4+1)=4-1-(1+1) =8.
z—0 % t—l z—0 %  t—l
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Riesené limity — 38, 39

cos 2x
Xlinz cos x—sinx

. 2y sin? q q
o = lim SOS8X — |im (cosx— i':s)? (§;S;+S'"X) lim (cos x + sin x)

xX=7 x—=7 x—=7 y 5 \f
=3 t3 =v2|

lim _sindx —8
x—0 VXx+1-1

o — lim ( sindx | \/X+1+1) — lim sin 4x-(v/x+1+1) — sin 4x-(v/x+141)
x—0 \Vx+1-1 +/x+1+1 x—0 (Vx+1)2-1 X0 (x+1)-1

o sin4x- (\/X+ +1) _ . sm4x . / __ | Subst. z=4x | x — 0
_Jino l@o( (Vx+1 +1)) { z »0}
—4I|m% ||m(\/x+ +1)=4-1-(vV0+1+1)=4-1-2=38.
N H sin 4x . 4x __ | Subst. z=4x | x =0 Subst. t=+/x+1|x—=0] _ |: y N H 4(t2_1)
o = lim (5% 25) = | )M ] i30] = i 2 fim S
= 4. lim S0z . |jm (DD g gy sinz lim (t4+1)=4-1-(1+1) =8.
z—0 % t—1 z—0 %t
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m e*(2 + cos x)

de.)
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Riesené limity — 40, 41, 42

4 = [ (l%)

x—2 \X x=2

m e*(2 + cos x)

li
X—>00
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A = ||m (l . %()(-2)) — {Subst z = arcsin (x — 2)
x—2 \X s

Z%O:|

x—2=sinz |x—2

m e*(2 + cos x)

li
X—>00

e xXER. = e >0, —1<cosx <1.
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A = ||m (l . %()(-2)) — {Subst z = arcsin (x — 2)
x—2 \X s

Z%O:|

x—2=sinz |x—2

m e*(2 + cos x)

li
X—>00

e xER. = e >0, —1<cosx<1l =1<2+cosx < 3.

xe(-mm). =>—1<cosx <1l = 0<1—cosx, 0<1+cosx x€(—m;0)
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Riesené limity — 40, 41, 42

3

38-

9 40-42 43-45

2 1 arcsin(x—2 Subst. z = arcsin (x — 2 —0 2 1 2 z 1
o = lim (;% = | =~ =2 | 2 :llm;'llm Sinzzi.l
X—32 x—2=sinz |x—2 x—2 z—0 )
xe(-mm). =>—1<cosx <1l = 0<1—cosx, 0<1+cosx x€(—m;0)
[sin x £ i V/(1—cosx)(1+cosx) _ /T—cosxy/IFcosx A cos % .
VI—cosx \/\lir;o:x \/\/l—cosx V1—cos x \/l—zosx V1+cosx. | x€(0;m)
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Riesené limity — 40, 41, 42

lim arcsin (x
x—2  XP—2x
°o — ||m (l X arcsin(>2(—2)> — {Subst z = arcsin (x — 2) Z%O:| — ||m 4 _ — % ° ]_ = %
x—2 \X 2= x=2=sinz|x—2 x—2 X z—0SNZ )
+ cos x)
° lim e* < lim (24 cosx) < lim 3e*
X—00 X—00 X—00

e xER = e >0, -1<cosx <1 =1<2+4cosx <3. = e <eX(2+cosx) < 3eX.

xe(-mm). =>—1<cosx <1l = 0<1—cosx, 0<1+cosx x€(—m;0), x > 0.
[sin x| VsinZx V1—cos?x V/(1—cos x)(1+cos x) V/I—cos xv/Ifcosx AT a5 et < (0: I
V/T—cos x v/ I—cos x V/1—cos x V1—cosx /T—cos x V1+cosx. | xe (O' W)' x =07
: sin x
o Ilim Tcorx
30— —Cos X

sin x

° X'Lrg+ v/ 1—cos x
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Riesené limity — 40, 41, 42

lim arcsin (x

X—2 x?—2x

°o — ||m lw — Subst. z = arcsin(x —2) | z = 0 — ||m* :l]_:l
x—32 \ X x—2 x—2=sinz |x—2 x—2 X z—0 sinz 2 2"

lim e*(2 4 cosx)

X—00

0 00 = lim e < lim (2 +cosx) < lim 3e¥ = o0.
X—r00 X—00 X—r00

e xER = e >0, -1<cosx <1 =1<2+4cosx <3. = e <eX(2+cosx) < 3eX.

xe(-mm). =>—1<cosx <1l = 0<1—cosx, 0<1+cosx x€(—m;0), x = 0. = [sinx| = —sinx.
[sin x; Vsin? x T—cos?x V/(1—cos x)(1+cos x) VI—cosx+/I¥cosx Ao aomon < (0: +
V/T—cos x v/ I—cos x \;/l—cosx V1—cosx \/l—zosx V1+cosx. | xe (O' W)' x =07
: sin x g
o lim Tcorx = lim /14 cosx
x—0— ViTcosx x—0~

sin x

° X'Lrg+ v/ 1—cos x
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Riesené limity — 40, 41, 42

°o — ||m (l X arcsin(x—2)> — {Subst z = arcsin (x — 2) Z%O:| — ||m 4 _ — 1 ° ]_ = l
XD \ X x—2 Xx—2=sinz|x =2 X2 Xy qSinz 2 2
v
lim e(2 4 cosx) = o [41]
X—>00
0 00 = lim e < lim (2 +cosx) < lim 3eX =00. = o lim €¥(2+ cosx) = 0.
X—>00 X—>00 X—>00 X—r 00

e xER = e >0, -1<cosx <1 =1<2+4cosx <3. = e <eX(2+cosx) < 3eX.

xe(-mm). =>—1<cosx <1l = 0<1—cosx, 0<1+cosx x€(—m;0), x = 0. = [sinx| = —sinx.
in x 2 — 2 1 1+ T—cos x+/1+cos x P T E—
Al = s = et - vl Vst - VT cosx. | xe(0im), x = 0% = [sinx| = sinx.
: sin x g
o lim Tcorx = lim /14 cosx
x—0— CRSES x—0~
a sin x .
o lim ok = lim +/1+ cosx
x—0+ —Cos x X0+
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Riesené limity — 40, 41, 42

°o — ||m (l X arcsin(x—2)> — {Subst z = arcsin (x — 2) Z%O:| — ||m 4 _ — 1 ° ]_ = l
XD \ X x—2 Xx—2=sinz|x =2 X2 Xy qSinz 2 2
v
lim e(2 4 cosx) = o [41]
X—>00
0 00 = lim e < lim e(2+cosx) < lim 3eX =00. = o lim €¥(2+ cosx) = oo.
X—>00 X—>00 X—>00 X—r 00

e xER = e >0, -1<cosx <1 =1<2+4cosx <3. = e <eX(2+cosx) < 3eX.

xe(-mm). =>—1<cosx <1l = 0<1—cosx, 0<1+cosx x€(—m;0), x = 0. = [sinx| = —sinx.
|sin x| 2 T—_cos? /(1—cos x)(1+cos x) T—cos xv/Ifcosx — e
Vicosx \/\li';O:X ”th:’;; Y T—cosx — i%m” V1+cosx. | xe(0;m), x — 0. > |sinx| = sinx.
: sin x g
o lim e = lim 1+ cosx =—+/1+1
x—0— =X x—0~
R sin x 8
o lim = lim V1+cosx= v1+1

x—0+ V1—cosx x—0T
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Riesené limity — 40, 41, 42

38-39 40-42 43-45

o = Jim (52222 = |

Subst. z=arcsin(x —2) | z = 0] _ lim 1. z _ 1 121
x—2 x—2=sinz|x—2 x—2 X 250 sinz 2 2"
v
lim e*(2 4 cosx) = o0
X—>00
e 00 = lim e¥ <
X—00 X

[41]
lim e¥(2+4cosx) < lim 3eX =o00. = o lim €¥(2+ cosx) = co
— 00 X—>00 X—>00

e xER = e >0, -1<cosx <1 =1<2+4cosx <3. = e <eX(2+cosx) < 3eX.

> —1<cosx < 1.

e—

£
>0<1—cosx, 0< 1+ cosx x€(—m;0), x = 0. = [sinx| = —sinx.
in e = / —_— R
R = e = e = VTR - YIS e = T cosx. | x€(0im), x 5 0% = Jsinx| = sinx.
: sin x g
() ||m ka:— ||m \/1+COSX:_\/1+1:_\/§
x—0— CRSES x—0~
2 sin x i
o lim = lim vVI+cosx= V1+1= 2
x—0T =@ x—0T
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Riesené limity — 40, 41, 42

39 4042 43-45

x—2

A = ||m (l . %()(-2)) — {Subst z = arcsin (x — 2)
x—2 \X

x—2=sinz

20 = |im L.
x—2

x—2 X
= 00

lim e*(2 4 cosx)
X—00

X—00

<

[41]
0 00 = lim e < lim e(2+cosx) < lim 3e¥ =00. = o lim €¥(2+ cosx)
X—00 X—>00

= 00.
e xER = e >0, —1<cosx<1l =1<2+4cosx <3.= e <eX¥(2+cosx) < 3e
e neexistuje.
COS X

—1<cosx<1

e—

y
0<1—cosx, 0<1-+cosx x€(—m;0), x = 0. = [sinx| = —sinx.
in x| 2 —cos? 1 )(1+ T—cosx- —_—— e
el - T - Joor VO _ S/ (T, | xe(0im), x5 O, = fsinx] =sinx,
5 sin x
o lim 2o =— lim V14cosx=—v1+1 —V2.
x—0— CRSES x—0~
8 sin x 8
o lim ——=22— = |im V1+cosx =
x—0T COSRY x—0T

= o lim —=Sinx
VIFli= V2. x—0 VI—cosx 2
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Riesené limity — 43, 44, 45

e NEN, n#£ 1

: sin x—sin a
||m -0 - pre aE R
X—a Xl
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Riesené limity — 43, 44, 45

lim X =sinx e NEN, n#£ 1

x—0 X—SIn X

(x—sin x)-(x"~14+x""2-sin x+---+x-sin" "2 x+sin" "1 x)
X—sin x

o — lim
x—0

||m w pre aGR

—a x+ta

X
> COST

x—a 2EE

x—a
2

— i sin’%ra
o = lIm ———~———

x—a 53
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Riesené limity — 43, 44, 45

e NEN, n#£ 1

(x—sin x)-(x"~14+x""2-sin x+---+x-sin" "2 x+sin" "1 x)
X—sin x

o = lim
x—0
lim (x" 1 +x""2.sinx +--- +sin""1x)

x—0

pre a G R [44]

x—a x+a
> Cos >

m

. sinX
_ lim =2 - lim cos *$2
x—a 2.= x—a x—ra

xta

m

. — > 2 o sin
°:||m#:—l|mﬁ lim sin %
X—a ) X—a 2 X—a

x+a
2
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Riesené limity — 43, 44, 45

e NEN, n#£ 1

(x—sin x)-(x"~14+x""2-sin x+---+x-sin" "2 x+sin" "1 x)
X—sin x

o — lim
x—0

= lim (x" ' 4+ x"2.sinx+---+sin"1x)=0"14+0"2.04 ... 40!

x—0

pre a G R [44]

X —a
z—0

. 2=9 cos 42 . sinX5?
e — lim e = lim “=h " ° lim cos
x—a 2.= x—a x—ra

X+a __ {Subst. z=2%2

X—a

. — sin == . sin . .
o = lim ——2—2-"= — |lim —/=% - lim sin
X—a ) X—a 2 X—a

xta _ {Subst z=12%32

X —a
z—0
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Riesené limity — 43, 44, 45

%”:OpreneN,n#l

(x—sin x)-(x"~14+x""2-sin x+---+x-sin" "2 x+sin" "1 x)

o = lim X—sinx

x—0
= lim (x""1+x"" 2 sinx + -+ +sin"1x)=0""1+0"2.0+4---+0""1 =0.

x—0

y

I@ % pre ac R [44]
X—a

. 2sin %52 cos X2 . sinX2 sedg Subst, z = %22 | x —s
e = Ilm%: |Imf§- lim COSLZ{ stz =X 3}
x—a 2.= x—a x—ra z=0
= lim #22 . |im cos %42

z—0 % x—a

xta

. —2sin sin == . sin . . Sl x=a |,y
o:I|m#:—llmf§-llmsmx—+a:{““z QXQ}
Xx—a " X—a 3 Xx—a z=0
2 sinz 2 i x+a
= — lim *2£ . lim sin er

X—a

z—0 < X—a
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Riesené limity — 43, 44, 45

%XfOpreneN n#1

(x—sin x)-(x"~14+x""2-sin x+---+x-sin" "2 x+sin" "1 x)

lim X—sin x

x—0
= lim (x" 1 +x"2.sinx+---+sin"1x)=0""14+0"2.0+-. +

x—0

: sin x—sin a
lim =g pre aGR
X—a -
X—a Xx+a . X—a
. cos 5= . sin == . x1ta Subst, z — X=2
o = lim —=2—2"= lim —=2 -I|mcosi:{“ e ”’}
Prae) 2.5 x—a xX—sa 20
—+a

= Iim0 sinz . I[>n cos %32 =1 cos 252
zZ— X—a

X+a —a
g . Sln xa .
o = lim i_a 2= fim 222 |im sin X2 = {Subst 723y a}
X—a ) X—a > X—a z—0
= — lim ®2£ . |im sin 32 = —1-sin 22
z—0 % x—a
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Riesené limity — 43, 44, 45

I|mw:0pren€N,n#l

x—0 X—SIn X

(x—sin x)-(x"~14+x""2-sin x+---+x-sin" "2 x+sin" "1 x)

o = lim X—sinx

x—0
= lim (x""1+x"" 2 sinx + -+ +sin"1x)=0""1+0"2.0+4---+0""1 =0.

x—0

I@ % pre ac R [44]
X—a

c X>3 cos XE2 . sin X352 e
o = lim 22X_a 2 "— |im = . lim cos x—2i-a — {slmst.z, 22 | x g}
X=8 2 x—a 3 x—a en
= lim 22 . lim cos *}2 = 1-cos 2f2 =1 - cos a

z—0 % x—a

x+a 7 x—a
o — Iim#:_| sin - i Sinx—‘,—a:{Substz i Xga]
X—a 52 il X2a X—a 2550
= — lim ®2£. |im sin *}2 = —1-sin 2f2 = —1-sina

z—0 < X—a
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Riesené limity — 43, 44, 45

I|mw:0pren€N,n#l

x—0 X—SIn X

(x—sin x)-(x"~14+x""2-sin x+---+x-sin" "2 x+sin" "1 x)

o = lim X—sinx

x—0
= lim (x""1+x"" 2 sinx + -+ +sin"1x)=0""1+0"2.0+4---+0""1 =0.

x—0

: sin x—sin a
[im =Shx==04

Pl —i — COS A pe AC R [44]

c X>3 cos XE2 . sin X352 e
o = lim 22X_a 2 "— |im = . lim cos x—2i-a — {slmst.z, 22 | x g}
X=8 2 x—a 3 x—a en
= lim 222 . |im COS —5 =1 - cos —5 —1.-cosa = cos a.

z—0 % x—a

x+a 7 x—a
o — Iim#:_| sin - i Sinx—‘,—a:{Substz i Xga]
X—a 52 il X2a X—a 2550
= — |im 222 . |im sinXJQ“9 = —1-sin ‘”a = —1-sina= —sina.

z—0 < X—a
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Koniec 6. casti (priklady)

Dakujem za pozornost.
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