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Problem set 8 May 7, 2015 Planar and non–planar graphs



Emmanuel Briand. Universidad de Sevilla. 2014–2015. Discrete Mathematics. Grado Ingeniería Informática.



Problem 1. If a plane graph has v vertices, each of degree 4, and 10 regions, find v. Problem 2. Find all non–equivalent embeddings of the graph represented in Figure 1. Problem 3. 1. What is the smallest number of vertices a graph can have if it has 50 edges? 2. Same question for a planar graph. Problem 4. Draw a planar graph with 6 vertices, all of degree 3, or prove it is not possible. Problem 5. Prove the following theorem: for any connected graph G with at least 11 vertices, at least one of G and its complement graph G 0 is non–planar.



Euler and Hamilton walks



Figure 1: The graph for Problem 2. What are all its embeddings in the plane?



The complement graph of a graph G is the graphs with the same vertex set, such that, for any two vertices x and y, the pair { x, y} is an edge of G 0 if and only if it is not an edge of G,



Problem 6. 1. Apply Hierholzer’s algorithm to find a Euler circuit in the graph represented in Figure 2. 2. Decompose the graph as a union of edge–disjoint cycles. Problem 7. Find an example of a connected graph that has: 1. Neither an Euler circuit nor a Hamilton cycle. 2. An Euler circuit but no Hamilton cycle. 3. A Hamilton cycle but no Euler circuit. 4. Both a Hamilton cycle and an Euler circuit. Problem 8. A graph has a Euler circuit of and only all its vertices have even degree. 1. Find an analogous characterization of the digraphs that admit a (directed) Euler circuit



Figure 2: The graph for Problem 6



2. Find a directed Euler circuit in the digraph of Figure 3. Problem 9. In a game of domino, the rules require that the dominos be placed in a line so that adjacent dominos have matching numbers: [ x |y] is next to [y|z], and so on. It is possible to have a game in which all the dominos are used. How does this translates in graph theory?



Figure 3: The graph for Problem 8.
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Problem 10. Show that the Petersen Graph (Figure 4) is not Hamiltonian. Problem 11. Consider the bit strings with length k. Enumerate them such that any two consecutive bit strings differ by only one bit. The Gray code attached to this enumeration associates to each number i between 1 and 2k the bit string in position i in this enumeration. For instance for k = 2, such an enumeration is: 00, 01, 11, 10, and the corresponding Gray Code is: 1 7→ 00,



2 7→ 01,



3 7→ 11,



4 7→ 10.



1. Use a graph model to find a Gray Code for k = 3 and for k = 4. 2. Use Sage’s functions for graph theory to find a Gray Code for k = 5 and k = 6.



Colorings Problem 12. Find the chromatic numbers of the following graphs:



Figure 4: The Petersen Graph. Why is it not Hamiltonian?



1. The complete graph Kn 2. A cycle graph Cn , whose number of vertices n is even. 3. A cycle graph Cn , whose number of vertices n is odd. Problem 13. The cube graph is the graph whose vertices and edges are the vertices and edges of the cube. Find orderings of the vertices of the cube graph for which the greedy algorithm requires 2,3 and 4 colors respectively. Problem 14. Show that for any graph G, there is an ordering of the vertices for which the greedy algorithm colors the graph with exactly χ( G ) colors, where χ( G ) is the chromatic number of G. Problem 15. Two pyramids with common base A1 A2 A3 A4 A5 A6 A7 and vertices B and C are given. The edges BAi and CAi , for all i between 1 and 7, the diagonals of the common base and the segment BC are colored in either red or blue. Prove that there exists a triangle whose sides are colored in one and the same color. Problem 16. 500 basket-ball players are divided up into 250 twoperson teams for a tournament. On each day of the tournament, the teams are rearranged such that no two people ever play on the same team together twice. What is the longest possible such tournament.



National Math Olympiads of Bulgaria, 1993



From The Art of Problem Solving. Volume 2: and Beyond. R. Rusczyk, S. Lehoczky.
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Can you show graphically that a small country (no impact of its demand on the world price) always has welfare losses from imposing a tariff? II. 4. Equivalence of ...
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symmetric analogue of) a Cauchy formula. The computer ... not enough to find formulas expressing the power sums in terms of the coefficients. Indeed, as.
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Add government spending Gt as a shock. The government budget constraint is balanced through lump-sum transfers to households. This will alter the baseline ...
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â–½Passenger Deck, Jabba, or Pote aboard. May add 8 passengers. Your aliens deploy -1 aboard. Scum And. Villainy may deploy here. Immune to attrition while.










 








Problem Set Repetition Problem 1 : J coupling - GERM 

h. Why are the Hamiltonians for J-coupling the same in the laboratory and rotating frame? ... Calculate the NMR spectra (frequencies and intensities) following the .... have a powdered sample of Alanine in which the orientation of the chemical.
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Sep 9, 2005 - 2. Rigid isotopy for couples of proper real conics. 2. 3. Duality and ... curves as follows: say they are equivalent if there exist a local real .... The less trivial part consists in showing there is no change ... Let [x : y : z] be ho
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