LIMITNE HODNOTY POSTUPNOSTI

1. Ndjdite vsetky limitné hodnoty postupnosti {a,}>2 ,, ak

an = (=1)" - n.

Riesenze.

lim agr = lim 2k = +o0, lim aggq1 = lim (—2k — 1) = —c0.
k—oo k—o0 k— o0 k—o0

Odpoved. —oo; +oo.

2. Najdite vsetky limitné hodnoty postupnosti {a,}52 4, ak

an = (=171 <2+ 3) .

n

Riesenie.
lim agr, = lim —2—i =-2
k—o0 2k = k— o0 2k‘ o ’
li =l 2 = 2.
hsoo (L T ( * 2k + 1>
Odpoved. —2; 2.

3. Ndjdite vSetky limitné hodnoty postupnosti {a,}22 , ak

Ly ey
" n 2 )

Riesenie.

1
I = lim (o~ +1) =1
Fooo 2 T koo (2k+) ’

. . 1
i aggy = lim <_ %1 0) =0

Odpoved. 0; 1.



4. Ndjdite véetky limitné hodnoty postupnosti {a,}>2 ,, ak

ap = V142 (=07,

Riesenie. Pretoze

Ao = N1 422k 2< ag <227,

plati lim asgr = 2. Pretoze
k—o0

.y 1 1
Gop+1 = | + W, 1 < agpyr < 2%F41

plati lim agr+1 = 1.
k—o00

Odpoved. 1; 2.

5. Ndjdite vsetky limitné€ hodnoty postupnosti {a,}52 1, ak

n—1 2mn
a, = - COS ——.
T on+1 3

Riesenie.

lim = lim 3k — 1 =
k—>ooa3k s 3k+1 o

I I 3k 1 1
1m a = 1l1m . —_—= = — =
hoo R T e Bk + 2 2 2’

) C Bkl (1)1
fomo P32 T N 3k 1 3 2) 2

1
Odpoved. — 2 1.

6. Ndjdite vietky limitné hodnoty postupnosti {a,}>2 ;, ak

n 27T
an = cos" ——.
3

Riesenie.

lim as, = lim cos® 2kr =1,
k—o0 k—o0

3k+1
lim aggyq1 = lim [ —= =0
k— o0 B+ k—o00 2 ’



1)\ 3k+2
hm ask+2 = hm <> =0.

k— k—o00 2

Odpoved. 0; 1.

7. Ndjdite vietky limitné hodnoty postupnosti {a,}>2 ,, ak

a, =1+ . cos @.
n+1 2
Riesenie.
lgl;o Q4 = klgr;o (1 + 4]{;4_]7_ 1 COSO> =2,
Jim aur = fim (143 e ) =1,
i s = fim (14 G5 conm) =0
Jim au = Jim (14 e ) <1

Odpoved. 0; 1; 2.

8. Ndajdite vetky limitné€ hodnoty postupnosti {a, S, ak

. ™
anzl—&—n-mn?.

Riesenie.
lim a4 = lim (14 4k-sin0) =1,
k—o0 k—o0

lim a4541 = hrn 1+ (4k+1) -sin E) = 400,
k—o0 2

klim Gapt2 = (1 (4k + 2) - sinm) = 1,

— 00

k—o0

3
lim a413 = lim (1 + (4k 4+ 3) - sin 71-> = —00.
k— o0 2

Odpoved. —oco; 1; +00.

9. Ndjdite vSetky limitné hodnoty postupnosti {a,}22 ,, ak

an=1+2 (~1)" +3. (-1)().




Riesenie. agr, =2, agp+1 =06, agp+2 =—4, agrpy3=0.
Odpoved. —4; 0; 2; 6.

10. Ndjdite vsetky limitn€ hodnoty postupnosti {an} 1, ak

Ay, = i sin? m
" n41 4
Riesenie.
Ak
o, o = i gy sit0 =0,
= 11m ST — = —
jooo ML B 2 T Ty
. C4k+2 L uw
dan, oase = Jim gy ety = L
1im = 11m -SInT — = —.
fmroo VA3 T N Ak + 4 42

1
Odpoved. 0; X 1.

11. Ndjdite vsetky limitn€ hodnoty postupnosti {an},, ak

1 n
an = (1 + n) (=1)" +sin%.

Riesenie.
lim agp = lim
k—o00
lim aggy1; = lim
k—o0

lim aggyo = lim
k—o0

lim aggtq = lim
k—o0

1 8k+5 2
lim aggqs5 = lim | — (1 + ) — £ = _¢
k—o0 k—o0

<
<
(== _
[
[




lim agi+6 = lim
k—o00 k—o0

8k+6
1) =e—1
8k+6 ) €= 5

8k+7
2 2
lim agpy7 = lim — £ = —e— £

k—o0 2

2 2
Odpoved. —e — g; —e+ g; e—1lie;e+1.

12. Definugme postupnost {a, }°2, vztahom

an:\/ﬁ_[\/ﬁ]a n €N

(kde symbolom [x] oznacdujeme celi ast redlneho ¢isla x). Dokdzte, Ze pre
kazdé o € [0,1] existuje podpostupnost {an, }7>, postupnosti {a,}, takd,
Ze plati

lim a,, = a.
k—o0

Riesenie. Polozme
ng =k?>+2-[ak], keEN.

Najskor ukazeme, ze [. /nk] = k. Skutocne,

B2 <k?+2 [ak] <k +2 ak <k 42k <k 4+2k+1=(k+1)2

——
>0
teda
E<VE2+2 [ak] <k+1
Potom
A, =Mk — Ve ] = VEk2+ 2 [ok] — k,
teda

. - k*+2- [ak] — k2 2 - [ak] 2ak

TR 2 [ak 1k k12 [tk f+k

Dalej plati

ak < [ak] +1
20k < 2 [ak] +2
E? 420k < k? +2 - [ak] +2
E? 420k — 2 < k* 4+ 2 - [ok]
VE2+2ak —2 < \/k2+2-[ak], (k>1)
VE2 420k —2—k < /K2 +2-[ak] —k = ap,

E? + 20k —2 — k2
VIZ T oak 2k




Teda,
2k — 2

Vk2+2ak -2+k

odkial vyplyva, ze lim a,, = a.
k—o0

< ap, <q,



