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Věta 1 Bud’ G = (V,E) souvislý roviný graf a označme s počet stěn (nějakého)
roviného nakresleńı G. Potom |V | − |E|+ s = 2.

Pro daľśı si zavedeme značeńı n = |V |,m = |E| a výše uvedený vztah
přeṕı̌seme n−m + s = 2.

Definice 2 Platónským tělesem nazýváme 3-dimenzionálńı konvexńı těleso, jehož
každá stěna je pravidelný k-úhleńık a v každém vrcholu se stýka d stěn, pro nějaká
k, d ∈ N.

Mı́sto 3-dimenzionálńıch tělěs budeme pracovat s jejich grafy – ty muśı být
roviné, všechny stěny budou ohraničeny Ck a pro každý vrchol v je deg(v) = d.

Princip sudosti aplikovaný na hrany nám dává vztah 2m = dn a aplikovaný
na stěny vztah 2m = ks. Jejich kombinaćı źıskáme vztah mezi počtem vrchol̊u a
hran dn = ks.

Z geometrických vlastnost́ı pravidelných mnohoúhelńık̊u snadno nahládneme,
že u vrcholu konvexńıho tělesa se mohou stýkat trojújelńıky (k = 3, d = 3, 4, 5),
čtverce (k = 4, d = 3) nebo pětiúhelńıky (k = 5, d = 3). Rozborem možnost́ı
dopočteme ostatńı parametry a zjist́ıme o jaká tělesa se jedná:



k = 3, d = 3:
dosazeńım do vztahu dn = ks źıskáme 3n = 3s a tedy n = s
podobně z 2m = ks źıskáme 2m = 3s a tedy m = 3

2
s

dosazeńım do Eulerovy formule 2 = n−m + s = s− 3
2
s + s = 1

2
s

źıskáme s = 4
těleso by tak měl být čtyřstěn a lze dopoč́ıtat n = 4 a m = 6

k = 4, d = 3:
dn = ks→ 3n = 4s→ n = 4

3
s

2m = ks→ 2m = 4s→ m = 4
2
s

2 = n−m + s = 4
3
s− 4

2
s + s = 1

3
s→ s = 6

těleso je šestistěn neboli krychle a n = 8 a m = 12

k = 3, d = 4:
dn = ks→ 4n = 3s→ n = 3
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2m = ks→ 2m = 3s→ m = 3
2
s

2 = n−m + s = 3
4
s− 3

2
s + s = 1

4
s→ s = 8

těleso je osmistěn a n = 6 a m = 12



k = 5, d = 3:
dn = ks→ 3n = 5s→ n = 5
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2m = ks→ 2m = 5s→ m = 5
2
s

2 = n−m + s = 5
3
s− 5

2
s + s = 1

6
s→ s = 12

těleso je dvanáctistěn a n = 20 a m = 30

k = 3, d = 5:
dn = ks→ 5n = 3s→ n = 3

5
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2m = ks→ 2m = 3s→ m = 3
2
s

2 = n−m + s = 3
5
s− 3

2
s + s = 1

10
s→ s = 20

těleso je dvacetistěn a n = 12 a m = 30


