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Zadani

1. Vypoctéte limity:
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2. Vypoctéte limity:
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3. Vypoctéte limity:
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n
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4. Vypoctéte limitu:
(a) lim,_qo(—1)"
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1. (a) limp oo Bn2iz — lim,, o0 @ = limy, 0 L 3
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(b) limy,— (n3 —4n? + 2) = limy, 00 N3 (1 -=+ ﬁ) =00
2 3 3
: 2n%—3n __ 1 n (2_ﬁ) _ 1 2—5 2—-0 _
(C) limy, o0 nifl lim,, o0 n2(n2+7%2) = limy 00 nir L T oot0 0
(d) L a>1:lim, e (a") =0
II. a=1: lim, 0 (a™) =1
IIL. 1 >a>—1: lim,, (a”) =0
IV. —1 > a: lim a™) neexistuje
= n—o0 ]
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(b) limy, 00 el limy, 0 n1rL T limy, o0 L T 40 T 0
(c) limyyoe(n® —n2+n—1) =limy,oon® - (1-2 4+ L - L)=00-1=00
(d) limp—soo(n® +4n* —n® +8n% — 12n) =lim,oon® - (H+2 -1+ 5 - B) =00 (1) = -0
3 3 1—-3
: n°—3n__ __1; no n2 _1.140 _ 1
(€) limy o0 gpagry s = liMnoo 1 Lo — 1l g0 =2
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. 2n343n—5\" _ 1; 2oz —am ) 2y _
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(h) hmn—>oo 3n2+7Tn—5 3+%7% =3 = o0
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3 ( ) li 1 + 2 4 + n—1y _ li 1424...4n—1 =i % =i 1*% _ 1
a) IMp—eo |\ 52 P nZ Mpsco \ ™ 2 MMy oo —pz — 1My — 00 3

lim,, s <1+2+7+n _ ﬂ) = lim,, oo (”(%32)/2 _ %) = lim,, oo (%) =l oo 552 = S
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Jelikoz je n! sudé &islo pro vechna n > 1, tak (—1)™ =1 pro n > 1, a tedy lim, . (—1)™ = 1.
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Dilezité limity:
e lim, ,,o2% =0, a>1,keR
o lim, .o 57 =0

limy, oo 282" =0 a >0,k €N

nk

o lim, ;oo Ya=1 a>0
e lim, ..o ¥Yn=1
e lim, .o Vn!=o0.
Vd rd
Zadani

1. Vypoctéte limity:

n+1/n+v/n

i) lim, =T
i) limp— o0 %
iii) limg,— oo ‘/”27;1_”
iv) limy 00 /(N +a) — a€eR
v) lim, 4o VR + 1 — f
i) 10y o0 (1) VAV T T — v/,

2. Vypoctéte limity:

i) im, o VA" + B +C", A/ B,C>0

sgn(n®—1000n241)
limy, o0 - a
In n+n? + +e™" 45"
10gn+n4+5"+n34"
(n+2)!+(n1)!

ii)
i) limy,— 00
) ) (a1

iv) lim, oo

3. Vypoctéte limity:

i) lim,,_, o (HDED)- S

[(mm)m 1]

In(n+1)—In(n)
2

iil) lim, oo (sin(In(n + 1)) — sin(Inn))

In(24e3™
) hmng)oo W.

i) limy,_ o

4. Vypoctéte limity:

i) limy, o0 ZZ:1 ﬁ

i) limp oo Yooy ﬁ
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R n+y/n+y/n . n 1+\/ Rty 1 1
1. i) limy, e T lim,, oo Y S e lim, oo /1 +4/7 +4 /75 =1
i) i Vvt Vntin _y; VA e e RV
i) limp— o0 AT = lim,, o vl % =%

n

1) i, 0 Y= = Jim,, ( CRES 1) —1-1=0.

iv)

2
vnn+a)+n lim nn+a)—n

lim v/n(n+a) —n= lim (v/n(n+a) —n) Y—e—m—=—— =
n—o0 ( ) n%oo( ( ) ) n(n+a)+” n—o00 n( 1(1+%)+1)

v) lim, oo VR +1— /0 =lim, oo (v/n+1—+/n)- ﬁim = lim, o0 f(’j#_ﬂ) =

vi) S vyuzitim tprav z minulého pfikladu dostaneme lim, oo (—1)"v/n(v/n +1 — /n) = lim, \/7“ Tedy pro
sudé ¢leny posloupnosti {ﬁ} dostaneme limitu 2 5, zatimco pro liché ¢leny limitu —3. Proto posloupnost
{(-1)"/n(vn+1—+/n)} nem4 limitu.

2. i) Uvazujme nejdiive, 7e A > Ba A > C. Pak A= {/An < {/A" + Bn + C" < {/An + An + An = A . {/3. Jelikoz
lim, oo VA = A alim, o A /3 = A, tak i lim, oo VA" +B*+C" = A (véta o dvou policajtech). Tedy
obecné dostaneme lim, o, ¥/ A? + B® + C" = max{A, B,C}.

ii) Jelikoz —1 <sgn <1 a limy, 00 = = 0 = limy, 00 =

sgn(n®—1000n24+1) 0

tak je lim,_ o -

'ﬂ,

iii)
nfnd+}tet 45 L5 1;;}—,1"+g—,f+n{5n +e 1
= lim — -
ntoo Togn + nl + 54 m34n  nooo b loBR 4 onloy g midn
. ooy Loy _ 040404041 _
n—00 1%%ln+gs+]_+"34n 04+0+1+0
iv) Ty, o0 (oD = Timy, o0 S = lim,, o0 253 = 1.
m(m+1) 1 1 1
3. i) limye (n+1)(n?+1).. 5 ") _ ) e no 2 (14£)(1+25). (14 5im) _ (HO)(HO);;(HO) _ .
1) 1My, ()™ +1] 5T 1My —y nm(né,+1)[ o lm mEl T Eal mm(mF1)/2
) T o RO gy W) 0
iii)
lim (sin(In(n + 1)) —sin(Inn)) = lim (sin(In(n + 1) —Inn + Inn) — sin(lnn))
n— oo n—roo
= lim (sin(ln(n + 1) — Inn) cos(lnn) + cos(ln(n + 1) — Inn) sin(lnn) — sin(lnn))
n—oo
= lim (sin(ln(n + 1) — Inn)cos(lnn) + lim sin(lnn)(cos(In(n +1) —lnn) — 1)
n— oo n—00

U prvni limity jsme vyuzili faktu, Ze lim,, o In(n+1) —In(n) = 0, tedy i limita lim,,_, o, sin(In(n+1) —In(n)) =0
z véty o limité slozené funkce. Déle uz staci jen vyuzit faktu, Ze cos(lnn) je omezeny. U druhé limity jsme vyuzili
toho, Ze lim,_, o (cos(ln(n + 1) —Inn) — 1) = 0 (z limity slozené funkce a z faktu, Ze cos(0) = 1) a omezenosti
funkce sinus.

=0.
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iv)
3/ 2 3 9 In( 37 +1)
@t E@(E+1) L @) +n(E+1) ) L+ e
lim ————>= = lim ——%——= = lim - 3 = lim - <
n—oo In(3 +e3m)  noooln(e3n(gr +1))  noooIn(e™) +1n(z: +1)  noeoln(e’) 4 n ln(ﬁ-ﬁ-)l)
} In(e3n
In —+1
. L+ % 140
= 11m 3 = =
n—00 1 ln(m+1) 140
Tn(e3™)
4. )

- 1 " /1 1 1 1 1 1 1
li =i —e ) =1lim (14— 4. —
ninéo; k(k+ 1) ninéc];(k I<:+1) ninéo( 33 3Ty n+1>

ii) Vyuzijeme toho, ze Vk = 1, ..., n plati \/n;Jrn < \/n§+k < e
. N n
Da‘le hmn—>oo Zk 1 \/T hmn—>oo ﬁ =1a pOdObne hmn_wo Zk:l 7%”;4»“ =1.
Tedy i lim,, Zk 1 \/; =1.




Cviceni 03-05

NMTM101 - Matematicka analyza I.

Zadani

1. Vypoctéte limity:
In(n®+/n)

b) lim,, (m — n)

¢) limy, 00 (1 + ﬁ)gwf?

2. Vypoctéte limity:

. n n 3"7/
) i BT

: Vn n—1—n>
b) lim, e 37235)— 172_1

¢) lim, 00 ({”/n‘3 +v/n— Vnd — 1) V3nd +1

3. Vypoctéte limity:

li 3n3 cos(2n)
n’
2—1

(2n2+1) sinn

¢ 3n3

lim,,

)

b) lim,, 00 (v/3 —sinn — cosn)
)
)

d) limy, oo Sp_, 5 2 eR.

n2

4. Vypoctéte limity:

a) lim, oo ao (14085 2= 1) L eN g eR

n

b) limny oo (365 + [cos 252 |" — [cos ZR|" + [cos 2VE[") , R =90, N > 1582
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Reseni
1. a)
i ln(n2j|-\/ﬁ) . ln(n2(11—|—n_§)) ~ lim lnnz—l—lln(l—i—n_%) ~ lim 21nn—|—1ln(1+n_%)
n—oo ln(%) n—o00 5 Inn n—oo 3 Inn n—oo 5 Inn
3
In(1+n~ 2 :
lnn<2—|— (lnn 2)) 94 In(14n~3)
= lim T = lim lnn =6
n—oo ghj[n n— o0 3
b)
2
. 3/ 3 N2 3/n3 N2 - 2
lim (3/7113—1—2712—71): lim (3/7713—&—2112—7@)-\/” + n2+\/n +2n-n+n
neo neo Ind +2n2" + Yn3+2n2-n+n?
I nd +2n2 —nd
= lim
n—roo \3/n3+2n22+\3/n3—|—2n2~n+n2
— 2n? _ 1 2 2
=l =l ———=3
n? (§1+2 +31+2 41 Y+ sz
¢)
1 8n+7 1 2n 1 2n 1 2n 2n 1 7
g (o) = (g (gn) () (vs) ()
—e-e-e-e-1=c¢et
2. a)

n(vn(7 +1+ 57)) In(v/n) + (o= + 1+ =)

lim In(1+/n+ /n)
(T T o)

= lim
n—oo In(¥/n) + ln(%\/ﬁ +1+ 1\2%)
ln(%—&-l-&-%)

1m
noee n(Y/n(g + 1+ 7))
In(

1+ g=)

()TL
. h’l(\/ﬁ) + In(y/n) . lh’l’l’b L+ ln(\/ﬁ)f
= lim 1 — = lim 7 0 5
n—o0 In(y/n) gzt mzm)  noeeglnn, | IGEtlitos)
In( ) T T (o)
3 140 3
2 140 2
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b)

. v . 3 - . . . . . . . . . . .
3. a) Jelikoz lim,, s oo %%Lﬁ = % a limita lim,,_, o, cos(n) neexistuje, tak neexistuje ani limita lim,,

lim

Vnt +3n —1—n? . Vnt+3n—-1-n? Vnt+3n—-1+n?

im —— :
n—oo /3 +1—n2—1 nooo Yn34+1—vn2—-1 Vnt+3n—1+n2

~ Jim nt+3n—-1-n?
n=oo (Vnd+1—+vn?—1) (vVn'+3n—1+n?)
31
= lim n( ”)

n—oo (1+f—i 1)(\‘3/n3+1—\/n2—1)

n3

= lim 7

31 YA T + YT IVnE —14n2—1

| (\/1+ +\/1+ /1- 2+1—)
:"h”n‘; n(,/l—k%—%—f—l)(n?’—kl—mg)

’ 2
’Hwn( L+ — Lt >(\/n3+1—\/n2—1) VBT + VIV 14 n? — 1

= lim

nree (./1+%—%+1)(n3+1—\/n2—13)

n+14+vn2 -1

2
D (Vi F e E I E e E) (VT

3

= lim

nreo (V143 = 1) (8 + 12 = (02 = 1)?)
—1)(§/1+,}3 +\/1+ \/1—+1—> <1+

= lim

)

)

(\/1 5 +\/1+n3\/1—ng+1—)<1+n3+\/73>
i)

3

nvoe ( 1+f7774+1>(n6+2n3+17n6+3n4—3n2+1)
{ 777 (\/1+n3 +\/1 713\/1 12)
= lim -
o n! (B+3 - +5)
3-3-
= = 3.

: 3/,3 _ 33 3
nl;rréo( nd+vn— Vn 1>\/3n +1

n—oo

2
i T (e ) LT SR T YT

e w4 i (1)

T 3 .

_nh—>Holo 3ns +1 - 5 - e e 5
vnd+/n n+\/n +vn-Vnd -1+ Vn3 -1

ns as v (1= =) V31
’H“n2(%+n32+€/l+n3 Y-+ - 13) ’

2 .
Yt + Y 1+ Y1

3n® cos(2n)
2n3+1

b) Jelikoz /2 —1 > 0, lim,, oo (V2 — 1) = 0 a lim,_,0o n° = 00, tak lim,,_, o #‘)_1 = oo. Jelikoz maximum funkce

c)

lim,, o0

(2n%+1)sinn - 0.

3n3

sinz + cosx je v/2, proto je (v/3 —sinn — cosn) > /3 — /2 > 0. Tedy lim,, 00 (V3 — sinn — cosn) w2 — f T = 00.
P . _ 1
Jelikoz *<23”L3+1> < @ithsinn o @rian) oy, SCeie) gy ZCas) g g, 200D
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d) Vyuzijeme faktu, ze zk — 1 < |2k| < zk, tedy

. n zk . n k
S hmn_mc Zk:l anJ S hm’n—)e@ Zk:] %

Podobné lim,, oo > 1, k

T Sh_ixzk . pointd) oz . n |zk] T
nz — hmn—>00 l~n721 - 11mn—>oc né 9 Tedy hmn—>o<> Zk:l nZ — 2-
4. a)
kn 1n(1+0.85-180-%) .
. P 1 . .p_ .1 . kn———— 1085155
lim ag (14085 — - — = ag lim ehnn(1+0.85-385-3) _ aop lim e 085100
n— oo 100 n n—00 n—00
£-0.85p

= qgpe 100




