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Priklady
1. Spoctéte limity. Vypocet dikladné odtvodnéte.
( . n sin%
Y s (5
Reseni: Oznacme b, = % a a, = (—1)"b,. Spoctéme lim,,_, by,.

Heine: z,, = %, Tn — 0, , # 0 pro vSechna n € N.

. sinx L'H .. cos T 1 2
lim ———— = lim - =—=——.
2-0 cos (F(1+x)) 0/0 2=0 —sin (3(1+x)) 5 -3 T
7 Heineho véty tedy i lim,,_ o0 by, = —%.
Pro a,, pak mame: lim, o a2, = bg, = —% z véty o limité vybrané posloupnosti.
Podobné lim,, o0 a9y,—1 = bop—1 = —|—%
Dohromady lim,,—, @, neexistuje kvili vété o jednoznacnosti limity.
n+1 n—1
(b) lim cos(nm)n <arctan R arctan )
n—00 n n
Reseni: Oznac¢me b, = n (arctan L — arctan 2=1) a,, = cos(nm)b, = (—1)"b,
Pro b,, z Heineho: z,, = %, Tn — 0, x, # 0 pro v8echna n € N.
. arctan(l + =) — arctan(l — x) 'y . 1 -1
lim =" lim - =1.
70 x 0/0 20 1+ (14+x)2 14 (1—x)?

7 Heineho véty tedy i lim,, o b, = 1.

Pro a, pak méme: lim,, o a2, = ba, = 1 z véty o limité vybrané posloupnosti.

Podobné lim,, o0 a2p—1 = bop_1 = —1.
Dohromady lim,,—,« @, neexistuje kvili vété o jednoznacnosti limity.

2. Spoctéte limity.
2
(a) lim (7w — 2arctann) cot (we%) =—

n—o00 s
Reseni: Heine z,, = n, x, — 00, x, # oo pro viechna n € N

—2

-2 t ’
lim (7 — 2arctan z) cot (71’6%) = lim (m — 2arc lan z) i Ita®
T—00 T200 ton (7‘(’6’;) 0/0 x—00 %7’1’65 C
cos2(7ref) z
2 cos? (mex 2
. 2 voar , (—=1)° 2
= lim 5 - = 2. — = —
z—oo 1 +x Tew ™ ™
VOLSF: f(y) = cosy, g(x) = We%v (S).
VOLSF: f(y) = e, g(z) = 1, (S).
1
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(b) lim1 (xlog(ex))sill<1”$> =e 2/m
z—

Reseni:
li 1 1
251 P | 5in (mz) og (« log(ex))
Vnitini limita:
1 1
log(zlog(ex)) L'H . zlog(er) - (log(ex) + z ze) VOAL Tll(l +1) _ 2
z—1  sin(mx)  0/0 z—1 7 cos(mx) - T
Dohromady
li —1 1 ——
201 P T “ain (rz) 0 (xlog(ex)) ¢
o (rg) Ve e
(c) lim . =—-—
n—oo 7 — arccot(—n) 18
Reseni: Heine z,, = n, Ty — 00, I, # 00 pro viechna n € N
1—|—im—36 xlog(l«ké)_g,
z—o0 T — arccot(—x)  @—oo T — arccot(—x)
1 1 —
oy € og(1+35) <log(1 +3) + $1+1; : ﬁ)
= lim — N
0/[) T—00 152
1\ 1 1 -1
‘ (1+3) (log(l—kg)—i-a:pri @> VOAL 1
= lim — = =" Ve ——.
T—00 Tra? 18
Protoze
1 —1 1 =1 + 3 2\ 2
- log(1+ 53) + T UH lim I+ 322 T Bat)? . (1+x ) B
—1 > 2w = 2
T—00 T 0/0 T—00 (F T—00 Q2 (SZE + 1)
—1 1 2
(d) lim tan (W(n)) arcsin ( > =—
n—o00 2n n+1 T
Regeni: Heine z,, = n, 2, — 00, T, # 0o pro viechna n € N
. 1
1 1 arcsin (—1) 1
lim tan <7r(a:)) arcsin <> = lim T . 1tz ; voaL 1.2=2
T—00 2x x4+ 1 T—00 Trs cot (W(g; )
Pro druhou limitu méame
-1 2 2 ((m(z—1)

. e UH . Tra)2 __ 2z%sin ( 2z ) voar 21
lim ——————— "= lim - — = lim 5 = —
T—00 (ot (ﬂ(ag;l)) 0/0 T—00 m C 5y @00 m(l+x) T

2x

. . 1 n2 o
(e) lim arcsin (2n2> log (e 1) =3

n—oo
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Reseni: Heine z,, = ﬁ7 Tn — 0+, z, # 0 pro vSechna n € N

arcsing 108 <e2x - 1) VOAL

. . Ed . T
lim arcsin (z)log <e2w - 1) = lim . 1 =71 -
z—04 z—0+4 xT P 2
Druhé limita:
Ll 1 T _n
_ log <€27” - 1) UH . ek ¢ m? . 1 x T
lim ———+ = lim — = lim — -e2 - — =
s
. T ez 1 T
lim - —& ——— = —
=0+ 2 e 1—e 2z 2

() mlggo@\/:i(\/ﬁ— JT)) s = e~/

Reéeni:
. D / — _
lim earceota log(2v/z(v/z+1—+/)) e 1/4

Xr—r00
Vnitini limita

o EQVEVTTT = VE) _ L alog@ya(VETT - VE) vour 3
1

x—00 arccot x x—r00 x arccot x

Pro citatele:
lim zlog(2v/z(Vz +1—+/z)) = lim zlog < Z\F )

— lim log<“”?cf> < 2V 1) voAr, —1
iyt ()

Druhé limita:

S v (%Cf )= nee (V) () -7

1 1 2
(g) lim tan 1—=) ==
n—oo 1 +n 2 n s

ResSeni: Heine z,, = %, Tn — 0, xp, # 0 pro v8echna n € N

2
tan (3 (1 — / 2(z(1— T2 2\ ?
lim —(2 ( T )) gy 20 (2_(1 2)) = lim 5 72 VeaL T, <> =
z—0+ 1+ o néco/oo T—0+ = z—0+ cos (5 1-— m)) 2 \m
Protoze
. x L'H .. 1 2
lm —————— lim — = —
2—0+ cos (5(1 — z)) 0/0 #5304 —sin (F(1—2) -=F
3
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3. Ukazte, ze funkce sgn x neni derivaci zddné funkce.
Reseni: Predpokladejme, Ze existuje f(x) takova, ze f'(x) = sgn .
Protoze f méa vlastni derivaci v kazdém bodé, tak je f spojitd na R.

Zaroven plati

)z + K, z€(-00,0),
f(””)_{xm, z € (0,00),

kde K, L € R.

Aby f byla spojita, musi platit K = L, tedy f(z) = || + K. Ale |z| nemé& derivaci v 0,
coZ je ve sporu s nasim pfedpokladem.
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