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Trees - 樹圖4 edges

5 edges



樹圖 Tree Graphs



( 完全圖 )

# edges = n(n-1)/2

# edges = 15





(支撐樹)

短視之啟發式方法



最優支撐樹

( 貪婪之啟發式方法 )



A bigger example on Minimum Spanning Tree construction.

最優(最小)支撐樹
( Cost = 66 )9, 11, 12,  14,  16,  17,  17,  18,  19,  19,  20,  23,  26,  30, 31

[ NOTE: # different spanning trees = n^(n-2) = 6^4 = 1296  (Cayley, 1889) ]



An Illustration of Minimum Spanning Tree 
Communication Network Application [ 7600 miles for 29 cities ]

(source: Tannenbaum & Arnold)





( 1736 )

( 歐拉圈 )

The Konigsberg’s seven bridges problem.



City of Konigsberg with 7 bridges over Perel River



City of Konigsberg with 7 bridges over Perel River





( 歐拉圈 )
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An illustration of Euler cycle modelling application:
The Great Hall Tour of 25 Doors 



An illustration of Euler cycle modelling application:
The Great Hall Tour of 25 Doors 



EulerCycleCode
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Examples on existence of Euler cycles/paths



Examples on Euler cycles on complete graphs



( 中國郵遞員問題 )



( 中國郵遞員問題 )



( 中國郵遞員問題 )





(匹配)



( 匹配 )



Berge-1957

( 匹配 )



( 分配問題 )

(最大值) 

(最小價)

AP – 50 years anniversary



( 分配問題 )

貪婪之啟發式方法

(最大值)



( 分配問題 )

(最小價)



( 分配問題 )

(最大值)







IcosianGame

( 二十城市遊戲 )

十
二
面
體

十
二
面
體
圖



Platonic Solids, Graphs & Nets (cf. Plato’s Timaeus) 400BC

十二面體



The original set of Icosian Game board 
in the Puzzle Museum



The Travellers Dodecahedron set 
(Icosian Game) in the Puzzle Museum



The Travellers Dodecahedron set 
(Icosian Game) in the Puzzle Museum



(行進)推銷員問題 - TSP









An Illustration of Travelling Salesman Problem: 
Optimal Tour Solution [ 12000 miles for 48 cities ]

(source: Tannenbaum & Arnold)



An Illustration of Travelling Salesman Problem: 
Heuristic Tour Solution [ 14500 miles for 48 cities ]

(source: Tannenbaum & Arnold)



AND - Various Internet sources.

THANK  YOU  

Special Thanks – Colleagues of Mathematics Department at 
The University of Hong Kong
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