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Problem set 6 April 9, 2013 Planarity Problem 1. Let G be a planar graph with e edges and v vertices. Consider any particular plane representation of G. Let c be the number of pairs ( E, R) where E is an edge, R is a region, such that E bounds R. 1. Estimate c in two ways (find inequalities involving C) 2. and deduce from these inequalities an inequality involving only e and v. This inequality should show that “a planar graph cannnot have too many edges”. 3. Use your inequality to prove that the complete graphs K5 , K6 , . . . are not planar. 4. Use again this inequality to show that “any planar graph hadmits a vertex with low degree”, and more precisely some vertex with degree at most 5. Problem 2. 1. Show by an example that Euler’s formula does not hold for non–connected graphs. 2. Find an analogue of Euler’s formula for planar non–connected graphs. This formula should involve the number of vertices v, the number of edges e, the number of reguiones r in any plane representation, and the number k of connected components. Problem 3. For each of the graphs in Figure 1, check whether or not it is planar. 1. If it is planar, find a plane representation. 2. If not, prove it. Problem 4. A graph is d–regular if all its vertices have degree d. Find all planar 4–regular graphs. Problem 5. To any polyhedron (cube, tetrahedron, . . . ) we can associate the graph of its vertices and edges. 1. Explain why any graph of polyhedron is planar. 2. Draw plane representations of the graphs of the five “platonic solids”: tetrahedron, cube, octahedron, dodecahedron, icosahedron.



Graph search Here are some classical problems: solve them first without graph theory. Next, mdel these problems as graph search problems and



Emmanuel Briand. Universidad de Sevilla. 2014–2015. Discrete Mathematics. Grado Ingeniería Informática.
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Figure 1: Which of these graphs are planar? (Problem 3)
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make the computer solve them for you (in SAGE for instance). Do not enter the full description of the graph: it is rather tedious. Rather, modify DFS so that it takes as an argument a function that, given any vertex, returns the list of all its neighbors. For each of the problems, encode the vertices by means of some combinatorial object (like a sequence of bits or integers, or a set of indices . . . ) so that it is easy to compute the neighbors of any vertex. Problem 6. The first problem is the problem of the cabbage, the goat and the wolf that was already proposed in Problem Set 1: A farmer with a rowboat needs to transport a cabbage, a goat and a wolf acrross the river. The rowboat has just enough room for him and either the cabbage, the goat, or the wolf. Since the wolf can eat the goat, they cannot be left alone in the absence of the farmer. Likewise, the goat and the cabbage also cannot be left alone. How can he transfer them across the river?



Problem 7. Consider the same problem, with a cabbage, a goat and a wolf, and additionally a stick (that may beat the wolf) and a fire (that may burn the stick). Problem 8.



Many years ago, three knights waited to cross the river Neva. Each knight had his own page, so there were 6 people. The boat they had could only carry two. The knights were ferocious killers and the pages were terrified. In fact, it was certain that any one of the pages would die of heart failure if he were not protected at every instant from the other knights by the presence of his own master. Was there any way to cross everyone over the river without losing a page?



Problem 9. What if, in Problem 8, there are now four knights, each with his own page? Problem 10. What if there are four knights and their pages, but now with an island at the middle of the river?



Problem 8 and the following two come from the book The Chicken From Minsk And 99 Other Infuriating Brainteasers, by Yuri Chernyak and Robert Rose.
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graph theory: glossary 1. Types of graphs. Loosely speaking, a graph is a set of objects (called â€œverticesâ€� or. â€œnodesâ€�), such that each pair of objects is linked or ...










 


[image: alt]





âˆ— â€  â€¡ - Emmanuel Briand 

m = 3, 4, 5, ... 1bg. M um-1(exy)"=m+1 = 0. um d = um mâ€”. TIL AL 4 n. â€” MM ... Mn. â€” m u" (oxy)"-m e le ). E. (n âˆ’ m + 1). 1) um-tus (Vxy)n-m, n â€“ m. \ n âˆ’ m ).










 


[image: alt]





Problem set 7 

Apr 20, 2013 - Problem 1 (easy). Consider the graphs in Problem 3 of Problem. Set 6 (reproduced here in Figure 1). Use Sage to check, for some of them (two ...










 


[image: alt]





Discrete Mathematics Second Exam (Alternative ... - Emmanuel Briand 

May 18, 2015 - 2014â€“2015. Emmanuel Briand. Graph algorithms ... Apply (by hand) Kruskal's algorithm to get a minimal spanning tree in the graph G1. In your ...










 


[image: alt]





MILNE'S VOLUME FUNCTION AND VECTOR ... - Emmanuel Briand 

E. Briand is supported by a contract Juan de la Cierva of the Spanish Ministery of. Education and ... It is easy to see that Milne's volume function is a vector symmetric func- tion with coefficients in the ring .... We say that a mono- mial function










 


[image: alt]





Problem set 1 - Thepthida Sopraseuth 

Oct 1, 2016 - If you have other ideas for problem sets, feel free to tell me about it. I am ... All problem sets deal with business ... SP500 stock price index.










 


[image: alt]





Discrete Mathematics First Exam (Alternative ... - Emmanuel Briand 

Apr 6, 2015 - You can use a calculator or the computer for numerical computations, or to check your results, but do not use advanced built-in functions of ...










 


[image: alt]





Problem Set 2 - Eleni Iliopulos 

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 ...










 


[image: alt]





O(Ïƒ) Î³t(Ïƒ) - Emmanuel Briand 

r = 3 p111 = âˆ’u11u22u33 âˆ’ 3u11u23u32 âˆ’ 3u13u22u33 âˆ’ 3u12u21u33. âˆ’ 7u12u23u31 âˆ’ 7u13u21u32. p11Â·Â·Â·1 = (âˆ’1)r âˆ‘ ÏƒâˆˆSr. âˆ� Ï‰âˆˆO(Ïƒ). (2|Ï‰| âˆ’ 1) âˆ�i ui,Ïƒ(i).










 


[image: alt]





rÃ—n Sn xi(aj) - Emmanuel Briand 

symmetric analogue of) a Cauchy formula. The computer ... not enough to find formulas expressing the power sums in terms of the coefficients. Indeed, as.










 


[image: alt]





Discrete Mathematics Third Exam (Alternative ... - Emmanuel Briand 

Jun 1, 2015 - for Problem 5 and reminders of some SAGE commands. Graph algorithms. Problem 1 (3.75 pts). Consider the bipartite graph with 30 vertices.










 


[image: alt]





Problem set 2 - Thepthida Sopraseuth 

Add government spending Gt as a shock. The government budget constraint is balanced through lump-sum transfers to households. This will alter the baseline ...










 


[image: alt]





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.










 


[image: alt]





pairs of conics, duality, rigid isotopy. MSC2000 - Emmanuel Briand 

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










 


[image: alt]





Dynamic Models in Economics Problem Set 1 

to Pt. Firms invest in that good in period t âˆ’ 1 to produce in period t. Let ... 2. Assume Î±v > 1. Study the dynamics of the model, and show that there exists Â¯.










 














×
Report Problem set 6 - Emmanuel Briand





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



