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Znegujte nasledujici vyroky a rozhodnéte, jestli plati vyrok, nebo jeho negace:

a) VxeRVyeR: x*+y*>0 Vyrok neplati

Negace:

- (Vx e RVy € R: x2 + y2 > 0)
Ix€ERIYER: x2+y%2<0 x=y=0: x*°+y°=0<0

Negace plati
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b) vxeRIyeN:(y<x) A(y+1>x)

Vyrok neplati
Negace:
—(VxeRIAyeN:(y<x) A(y+1>x))
IxERvyeN:(y>x) V(y+1<x)
x=0: y>0 v y<-1 Negace plati
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Je-liM c R, pak:
 maxM je nejvétsi prvek mnoziny M

maxM=a < aceM aVvVxeMx<a

* minM je nejmenSi prvek mnoziny M

minM=b < beM a VxeEM x=b



Je-liM C R, pak:

* supM je nejmensi horni zavora

* infM je nejvétsi dolni zavora

i ———

infM supM



Naleznéte supremum, infimum, maximum a minimum nasledujicich mnozin.

A=[2m) B=N c={3, 3.1, 3, In(2, m e -
22 (—1)" n
D = (m,—]n — - X={——:mneN
(m—=1nQ M = {——:n €N} 7 mEN]
Y={1—-— neN 1 w 1_1 €N
= — n — — - .
{ n+1 } Z {x<x.xEIR} {n i em }



A=[2,mr)

2
inf(A) = 2
min(4) = 2




B=1{1,23,45,..)

inf(B) = 1

min(B) = 1

sup(B) = oo

max(B) x



3.1, 3, In(2),

||

3.1, 1.732, 0.693,

inf(C) = In(2)
min(C) = In(2)

T,
3. 1415\\3 1428)
sup(C) = E
7
max(C) = E
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D = (m, 7] nQ
—
1; 22
7
min(D) x max(D) = 22
7



inf(M) = —1

min(M) = —1



inf(X) =

min(X) =

N[ = N =




inf(Y) =

min(Y)

vil »

(=)

S

N[ =

sup(Y) =

max(Y) =

N = N =



x2—1=0 >x=1Vvx=-1

x%—1 x=0
x<; @x—;<0 = <0
X (—OO, _1) [—1, 0) [0, 1) [11 OO)
x> —1 + 0 — — 0 +
Z = (—o,—1)U(0,1)
x — | =0 + | +
x%—1 — 1) + o — 0 -+

min(Z) x max(Z) x

y

x € (—oo, —1) U (0, 1)




1 1
W={—-——:nmeN}
n m R
1 1 1
n=1 ——— =1—-——<1
m m




Uvazujme libovolnou mnozinu M. Plati nutné nasledujici nerovnost?

supM = infM
M=9
sSupp = —
info = o
SUp Q) e —eeeed (N ()



LIMITAPOSLOUPNOSTI

Definice (Vlastni limita posloupnosti). Necht {a,}>2, je posloupnost. Rekneme, Ze ¢islo A
je limita posloupnosti {a, }°°, a piSeme lim,,_, a,, = A jestlize plati:

Ve>0dngeNvn>ny: |a,—A| <¢



lim 1 =0 Podle definice limity posloupnosti

n-on

1
Ve > 0dny € N vn > ny,: ‘——0|<£
n

1 1 1
> 0: ‘——0 &€ & —<&g &n>-—
n n &
1
> 0: noeN/\n0>—
€ 0,11< 0,12
1 1 1
£=012=> —x=8,33 ng=9 n——O <0,12 ®‘6—0‘<0,12
£ 0
1 1
£€=0,011> —-~90,9 mno =91 ——0 <0,011<=>‘——0‘<0,011
€ Ny 91

0,01091< 0,011



-0/ <0,12
|1 0] <0,12
9 )

0,11 <0,12

1
ny

=012
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0.14 1
0.1
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lim—=20
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2 X 00 =00

Nedefinujeme:

(=3) X 00 = —o

0.0)
oo X 0 -
0.0)

O X 00 = OO

100



Veéta o aritmetice limit
(VOAL)

Jsou-li {a,}" ) b} _ posloupnost,
n= n =

(i) lim (ay + by) = lim a, +lim b,

—Nn—o

(ii) lim (a,.b,) = lim a, . lim b,

n—oo Nn—o>00 n—o>00

Pokud prava strana ma smysil

lim a
a So0 1
(iii) li_{f}o(_bn) = I
" n lim b,
n—o>00

lim (a,)™= ( lim a,)™

n—oo n—oo

1 k k -
lim g " = %/ 1im a,

n—>~0o

n—0o



Lemma (,,Nulova - omezena = nulova.*).
Necht {a,},,=1 a {b, },,=1 Jsou posloupnosti

anecht’ lim a,, = 0 a {b,,};,-1 Je omezena.

n—>00

Potom lim (a,,.b,) =0
n—0 - .
Lemma (O dvou policajtech).

Necht {a,}n -1, {by}n=1 @ {cy},=1 JSOU posloupnosti spliujici nasledujici
podminky:

(@) lim a,, = lim b,, = a € R;

n—>0o n—>00

b)In, e NVn >n.:a, <c, <b,.
1 1 n n n

Pak je posloupnost {c,,},,—; konvergentni a jest lim c,, = a.

n—-0o



3n+5 lim 3n + 5 f

Wpoctéte lim £ o _
n-o 7n+11 lim 7n + 11 o0
n—o>00
5 . 5 | 5
3n+5 AB+D) v ImB+D) v lim 3 + lim —
noen+ 1l noe . 11 | 11
ACHSD @D Jm7 e ling
, | 1
Y 3+lim5.limo 3450 3
- 1 = 7+11.0 7

7 + lim 11. lim —

n—o>oo n-on



5 lim n?

VWpottéte lim —— # 2% _ 2
P n—oo n+1 lim n? + 1 o
n—>0o
n2 % 1 / lim1 1
n—oo ’
lim i lim = lim = 1 = 1
n—o>00 n—o>00 n—o~0o0 . .
WAt Ve lm@egp TR



1 2 3
_ 12 + 22 4 ... + n? | %((E)z +(;)2+(H)2+”.+1)
lim 3 = lim
n—-oo n n— 00 ﬁ

n

= hm1 hm(( )2+( )2_|_( )2+ 4 1)




lim (1% + 2% + -+ + n?)

12422440 poo 0
lim 3 * = —
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n—>00
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