
Sada 3

Př́ıklad 1. Pro následuj́ıćı množiny naleněte supremum a infimum. Určete zda existuje maximum
a minimum.

(a) A = {1, 2},

(b) B = {−π,−e, 0, 1,
√
5, 3},

(c) C = ⟨8, 16),

(d) D = ((−7,−2⟩ ∪ (−1, 1) ∪ {2}) ∩ (−8, 1
2
),

(e) E = N.

Př́ıklad 2. Pro následuj́ıćı množiny naleněte supremum a infimum. Určete zda existuje maximum
a minimum.

(a) A = {1+(−1)3n

4
; n ∈ N},

(b) B = {x ∈ R : x < 70!},

(c) C = {y ∈ R : y ≥ −6},

(d) D = {z ∈ R : z4 < 16},

(e) E = {w ∈ R : 1
w−1

> 2},

(f) F = { 1
n
: n ∈ N},

(g) G = {ex : x ∈ (−∞, 4⟩},

(h) H = {(sin nπ
2
)2 : n ∈ Z},

(i) I = {2n − 3m; n,m ∈ N},

(j) J = {2n − 3−m; n,m ∈ N}

Př́ıklad 3. Položme pro n ∈ Nmnožiny Cn = {x ∈ R : x2− x
n
≤ 0} a C =

⋂∞
n=1Cn aD =

⋃∞
n=1Cn.

Pro následuj́ıćı množiny nalezněte supremum a infimum

(a) Cn, pro n ∈ N,

(b) C,

(c) D.

Př́ıklad 4. Necht’ I = ⟨0, 1⟩, f : I → R je klesaj́ıćı. Určete supremum a infimum množiny f(I).
Nabývá se zde minima a maxima? Co se dá ř́ıct o supremu a infimu množiny f((0, 1))?

Př́ıklad 5. Necht’ A,B ⊂ R. Co můžeme ř́ıct o infimu a supremu následuj́ıćıch množin ve vztahu
k inf A, inf B, supA, supB?

(a) A ∪B,

(b) A ∩B,

(c) A \B,

(d) A∆B = (A \B) ∪ (B \ A),

(e) −A = {−a; a ∈ A},

(f) A+B = {a+ b; a ∈ A, b ∈ B},

(g) A−B = {a− b; a ∈ A, b ∈ B},

(h) A ·B = {a · b; a ∈ A, b ∈ B}.

Př́ıklad* 6. Určete supremum a infimum množiny A = {q ∈ Q : q2 < 2} v R a Q.
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Sada 3 - výsledky

Př́ıklad 1 (a) minA = 1, maxA = 2, (b) minB = −π, maxB = 3, (c) minC = 8,
supC = 16, maximum neexistuje, (d) infD = −7, supD = 1

2
, minimum ani maximum neexistuje,

(e) minE = 1, maximum ani supremum neexistuje.
Př́ıklad 2 (a) minA = 0, maxA = 1

2
, (b) inf B neexistuje, supB = 70!, (c) minC = −6,

supC neexistuje, (d) infD = −2, supD = 2, minimum ani maximum neexistuje, (e) inf E = 1,
supE = 3

2
, minimum ani maximum neexistuje, (f) inf F = 0, maxF = 1, minimum neexistuje,

(g) inf G = 0, maxG = e4, minimum neexistuje, (h) minH = 0, maxH = 1, (i) supremum ani
infimum neexistuje, (j) min J = 5

3
, supremum neexistuje.

Př́ıklad 3

(a) supCn = 1
n
, inf Cn = 0,

(b) supC = inf C = 0,

(c) supC = 1, inf C = 0.

Př́ıklad 4 sup f(I) = max f(I) = f(0), inf f(I) = min f(I) = f(1). Plat́ı f(0) ≥ sup f((0, 1)) ≥
inf f((0, 1)) ≥ f(1).

Př́ıklad 5 Označme inf A = iA, supA = sA, inf B = iB, supB = sB.

(a) inf A ∪B = min{iA, iB}, supA ∪B = max{sA, sB},
(b) inf A ∩B ≥ max{iA, iB}, supA ∩B ≤ min{sA, sb},
(c) inf A \B ≥ iA, supA \B ≤ sA,

(d) inf A∆B ≥ min{iA, iB}, supA∆B ≤ max{sA, sB},
(e) inf −A = −sA, sup−A = −iA,

(f) inf A+B = iA + iB, supA+B = sA + sB,

(g) inf A−B = iA − sB, supA−B = sA − iB,

(h) inf A ·B = min{iAiB, iAsB, sAiB, sAsB}, supA ·B = max{iAiB, iAsB, sAiB, sAsB}.

Př́ıklad 6 V R je inf A = −
√
2 a supA =

√
2, v Q supremum ani infimum neexistuj́ı.
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