Klasické ulohy teorie grafu na
skolach i v aplikacich

Sarka Voracova
Ustav aplikované matematiky,

. “Neni utésenéjsiho povolani nad uceni déti,
Fakulta dopravni CVUT v Praze

které se ucit chtéji, a neni odpornéjsiho poslani
nad uceni déti, které se ucit nechtéji“
Petr Vopénka

,Probuzeni zajmu zaku je nutnou, ne vsak
postacujici podminkou k nastartovani
vzdélavaciho procesu. Zajem by meél byt dale
Ziven uspéchy zaku, zajimavosti problematiky,
uspokojenim z vykonané prace.”

Frantisek Kufina
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ProC zaradit TG do vyuky

Vhodné pro badatelsky orientovanou vyuku.
Prirozenym zpUsobem spojuje grafickou a algebraickou

reprezentaci.

Intuitivneé formuluje problémy:

Siroka aplika¢ni $kala.

Propojeni ruznych védnich obor.
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Uz predskolni déti se snazi vyznat v mapé
nebo zjednoduseném planku a bez vétsich
potizi takovy zplsob modelovani reality
prijimaji.




Teorie grafu v ucebnicich

Na mapé cykloparku je vyznaceno 6 stanovist B
a 11 cyklostezek. Hubert vyjel e
ze stanovisté A. Pres D, C
a E dorazil do F. A <,,____,.——@
Jeho trasu zapiseme
takto: \ / E
& :
A C E F D \

Dopliite ndzvy stanovit dalsich Hubertovych tras. Vime, Ze Hubert nikdy nejel
po téZe stezce dvakrat.
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Hejny, M., Jirotkova, D., Bomerova, E. (2007-2011), J. Matematika - ucebnice pro
zakladni skoly (1. - 5. rocCnik). Plzen: Fraus.




Lukas Jirovsky , Teorie grafu ve vyuce na stredni skole”,

diplomova prace MFF, 2010

Naleznéte minimalni kostru grafu:

Vybrané problémy

Mejkratii cesta
Minimalni kostra
Maximalni kostra
PocCty koster
Alkany
JednotaZky
Barveni mapy
Relace

Vyroky

Rozvrh
Prevoznik

Toky v sitich
Teorie her

Hra NIM



http://teorie-grafu.cz/
http://teorie-grafu.cz/

Ester Glasova: Teorie grafu a jeji vyskyt ve skolské matematice,
diplomova prace, Univerzita Karlova v Praze, Pedagogicka
fakulta, 2012.
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https://is.cuni.cz/webapps/zzp/detail/122579/

Tatiana Mutinova: Prvky teorie grafu v u€ivu matematiky na 1.
stupni zakladni skoly, diplomova prace, Univerzita Karlova
v Praze, Pedagogicka fakulta, 2014

Jednotazky — mapa lesoparku
Dvoubarevny graf



https://is.cuni.cz/webapps/zzp/download/120163189
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) ) NLY SOME OF THESE GRAPHS
Joel David Hamkins N

Math for seven-year-olds: graph coloring, chromatic
numbers, and Eulerian paths and circuits CIRCLE THE 1MPOSSIBLE GRAPHS.

HAVE AN EVLERIAN PATH OR CIRCVIT.

WHAT 19 MY CHROMATIC
NUMBER 7

EVERY TIME You ENTER A NODE, YoV

So:
LEAVE ON A FRESH LINE,
EVERY NODE HAS EVEN DEGREE

CIRCVIT
cepT START/END
e e mrerOER

oATH: EVERY NODE EBX

'Row MANY COowoRS
p1o You USE!
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Joel David Hamkins

Math for eight-year-olds: graph theory for kids!

A GRAPH 1S A How ABouT THMS GRAPAT
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COLLECTION OF VERTICES EI &
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JoiNED BY EDGES.

v - v & R
‘; + :_, - -‘ u.—ﬂ.“ | (» + .5 :| = -
e G 1 2 ,v—.
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Kresleni grafu, izomorfismus
?

Ciselné pavudiny

W Dopli chybéjici Cisla. Doplf gipky a vybarvi je.

7 W.rG \ (‘ —.':‘".H"/ ) 1 <’J’4 &, :
¥ ' 9 ] 8 N > <— 6 ! i
3 };‘/
_Z > é yA \.\‘ .‘/ 1 'E-'»;v-: a7 3 G \ : .
N\, »’ﬁ “':*““:r 3 | 2 il &
__3._> P 7 —--:10€“" Z — e &



K Petersen Graph

The Kuratowski's theorem says, that a graph is planar if, and only if it doesn't contain a subgraph that is a
subdivision of K5 or K;;. We are now using instead the more general theorem of Klaus Wagner and look for

minors of K5 and K3.. On the application below you can see the Petersen graph. Try to find the K; and K,

minor in the Petersen graph. -You can merge vertices that are connected by edges by moving them together and
left-clicking them. -You can use the rubber-tool to delete vertices and edges. -To restore the original version press
the refresh-button on the right top. -You can rearrange the vertices of the K5 and K;; and try to overlap them with

the Petersen graph.

BE

Petersen graph Ksa

Q

[ Solution

(] Solution

https://ggbm.at/f2WVxVBh



https://ggbm.at/f2WVxVBh
https://www.geogebra.org/m/f2WVxVBh

Planarni graf platonskych téles

PN

Tetrahedron Octahedron

& 7

Dodecahedron Icosahedron




Planarni graf archimédovskych téles

Komoly osmistén Komoly Ctyrstén Komoly dvacetistén

Robert Webb's Stella software
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Dvoubarevné
omalovanky

Jak vytvorit mozaiku na vykres A4 tak,

Tatiana Mutinova: Prvky teorie grafd v udivu a?.ychom fi ‘fVS:‘aEi" se dvéma Past’elkami, a
matematiky na 1. stupni zakladni koly, pritom kazdy dilek takto vytvorené mozaiky
diplomové prace, PdF UK v Praze, 2014 by sousedil s dilkem jine barvy?
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E Transformation of maps into graphes.

Some problems can be solved by converting them into graphs. Do so by following the tasks beiow the app.

[% oA PO | :)

Set colour for new Points Q

(] Solution
(/] Show Graph
/] Colour Graph

1) Create the corresponding graph with the same colours as the map is showing. 3) Check the solution and
compare it to your result.

https://ggbm.at/kjS6a7VE


https://ggbm.at/kjS6a7VE

Barveni grafu

Direrav graf




Eulerovy tahy - jednotazky
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Hopkins, B., R. J. Wilson, R. J. The Truth about Kdnigsberg, 2004



https://www.maa.org/sites/default/files/pdf/upload_library/22/Polya/hopkins.pdf
https://www.maa.org/sites/default/files/pdf/upload_library/22/Polya/hopkins.pdf

Cesty v grafu

' EJ Cisla na mapce udéavaji vzdalenosti stanovidt v kilometrech,

Lucka chce projit vsechny stopy. Myslite si, ze je mozné, aby ho prosla tak,
ze projde po kazdé stezce pravé jednou?

Hejny, Jirotkova a Slezakova-Kratochvilova, 2007-2011, 2. roc., 2. dil, s.32)
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Cesty v grafu

200)| Mezi 7 obcemi na mapé ze strany 91

jezdi dvé autobusové linky. Prvn,
kyvadlova, na trase Prostéjov —
Namést na Hané - Litovel — Unicov
a zpét. Druhg, okruzni, na trase
Sternberk - Litovel - Konice -
Namést - Olomouc - Sternberk.
Napis jizdni rad pro kyvadlovou
linku, kdyz prvni autobus vyjizdi

z Prostéjova v 5:00 rano, jizda mu
trva tolik minut, kolik kilometrd je
dlouha trasa, na zastavce v Namésti
i Litovli stoji pokazdé 6 minut a na
konecné v Unicové i Prostéjoveé stoji
11 minut. V pribéhu dne autobus
projede celou trasu nahoru i dol
osmkrat.
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M. Hejny, D. Jirotkova , E. Bomerova, 2010, Matematika, ucebnice pro 4.
ro¢nik ZS, s.103)
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Hamiltonovska cesta

William Rowan Hamilton (1805-1865) Alexander Stewart Herschel ( 1836 — 1907)

lcosian game 1857



Hamiltonuv graf v krystalografii

Planarni graf fullerenu C,, a spirala pro priichod sténami.

P. W. Fowler, D. E. Manolopoulos : An Atlas of Fullerenes, 2006



Problém okruznich jizd
VRP (Vehicle Routing Problem)

Mdame centralni skladisté, ze kterého rozvazime rdzné zbozi riznym zakaznikim.
Nasim ukolem je najit nejkratSi mnozinu cest, které zacinaji ve skladisti
a vraci se zpét poté, co uspokoji vSsechny zdkazniky.”
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