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Attempt	to	reach	every	vertex	in	these	pictures	without	raising	your	pencil.		Record	the	order	that	
you	reached	the	vertices	in.	

Shape	1:				 	 	 	 	 	 	 Shape	2:		

     

	

	

	

	

Teacher Version 

Networks and Graphs: Circuits, Paths, and Graph Structures  

VII.A Student Activity Sheet 4: Hamiltonian Circuits and Paths 

 

Charles A. Dana Center at The University of Texas at Austin 
 

 Advanced Mathematical Decision Making (2010) 
Activity Sheet 4, 4 pages 

VII-36 

A Voyage Around the World 

1. Plan a trip around the world by visiting each city exactly once and using only the 
identified routes to travel from city to city. The dashed lines represent routes on  
the opposite side of the globe. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 
 

Answers may vary. A possible path is San Francisco  Chicago  New York   
New Orleans  Casablanca  Madrid  Paris  London  Fargo  Fairbanks  
Honolulu  Brisbane  Hong Kong  Tokyo  Moscow  Istanbul  Madras   
Cape Horn  Santiago  Tijuana  San Francisco. 
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_________________________________________________________________________________________________________________ 
Hamiltonian	Circuits:		 
Hamilton	looked	at	the	‘graph	puzzle’	from	a	slightly	different	perspective	than	Euler.	He	asked	if	it	
was	possible	to	traverse	the	graph	and	pass	through	each	vertex	only	once.	Again	similar	to	Euler,	
the	graph	is	consider	to	have	a	Hamilton	Circuit	if	you	can	end	at	the	same	vertex	you	started	with	
and	a	Hamilton	Path	if	you	start	and	end	on	different	vertices.		List	out	the	circuit	or	path	that	can	
be	found	and	identify	which	it	is. 
	
The	harder	question	is	determining	what	characteristics	of	the	graphs	guarantee	us	a	Hamiltonian	
circuit	which	you	should	think	about	when	you	are	finished;	it	once	again	deals	with	degree.	

	

	
	
	         

Student Worksheets Created by Matthew M. Winking at Phoenix High School  SECTION 7-4  p.92 

 

     Sec 7.4 –   Hamilton Circuits & Paths    
                       Networks & Graphs   Name:     

1. Hamilton looked at the ‘graph puzzle’ from a slightly different perspective. He asked if it was possible to 
traverse the graph and pass through each vertex only once. Again similar to Euler, the graph is consider to 
have a Hamilton Circuit if you can end at the same vertex you started with and a Hamilton Path if you 
start and end on different vertices.  Circle each graph below that you think has a Hamilton Circuit and put 
a square around each that you think has a Hamilton Path. 
 
 

 
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. Find a HAMILTONIAN CIRCUIT of the graph 
below (Give a sequence of letters to describe the 
path (e.g. A, D, E, B, ……….. etc.)) 

3. Find a HAMILTONIAN PATH of the graph 
below (Give a sequence of letters to describe the 
path (e.g. A, D, E, B, ……….. etc.)) 
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     Sec 7.4 –   Hamilton Circuits & Paths    
                       Networks & Graphs   Name:     

1. Hamilton looked at the ‘graph puzzle’ from a slightly different perspective. He asked if it was possible to 
traverse the graph and pass through each vertex only once. Again similar to Euler, the graph is consider to 
have a Hamilton Circuit if you can end at the same vertex you started with and a Hamilton Path if you 
start and end on different vertices.  Circle each graph below that you think has a Hamilton Circuit and put 
a square around each that you think has a Hamilton Path. 
 
 

 
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. Find a HAMILTONIAN CIRCUIT of the graph 
below (Give a sequence of letters to describe the 
path (e.g. A, D, E, B, ……….. etc.)) 

3. Find a HAMILTONIAN PATH of the graph 
below (Give a sequence of letters to describe the 
path (e.g. A, D, E, B, ……….. etc.)) 
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__________________________________________________________________________________________________________________	
Weighted	Graph	Problems:	Complete	the	following	problems.	
	

	

									 	

	
	
	
The	Most	Efficient:		Using	the	algorithm	explained	below,	you	are	able	to	find	the	most	efficient	
route	even	when	a	Hamiltonian	circuit	does	not	exist.	
	

	
	

Teacher Version 

Networks and Graphs: Circuits, Paths, and Graph Structures 

VII.A Student Activity Sheet 3: Weighted Graphs 

 

Charles A. Dana Center at The University of Texas at Austin 

 

 Advanced Mathematical Decision Making (2010) 

Activity Sheet 3, 4 pages 

VII-32 

The Snowplow Problem 

As the new snowplow operator, you must decide the best route through three cities. In each 

city, you need to plow all the roads and return to your starting place, but you must also 

keep from backtracking as much as possible.  

1. Construct two snowplow routes through each of the following cities and indicate the time 

it will take to travel each route. The time it takes to traverse each road (in hours) is 

indicated in the graph. 

 

Solutions will vary. 

Possible Path 1: ABCEDFEBDBCA takes  
46 hours. 

Possible Path 2: ABDFEDBCEBECA takes  
45 hours. 
 

 

 

Solutions will vary. 

Possible Path 1: ABCEDFEBDBCA takes  
45 hours. 

Possible Path 2: ABDFEDBCEBECA takes  
49 hours. 

 

 

Solutions will vary. 

Possible Path 1: ABCDEACEA takes  
39 hours. 

Possible Path 2: ABCACECDEA takes  
38 hours. 
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2. REFLECTION: How would you solve the Snowplow problem for a graph that has no 
vertices of an odd degree? 

Answers will vary. Sample student response:  

If the graph contains vertices of only an even degree, it must contain a Euler circuit 
(Student Activity Sheet 1), meaning there is a path through the graph that uses each edge 
exactly once. Therefore, no backtracking is required. 

 

3. City I has two vertices of an odd degree. 

a. Find these vertices and the shortest path between them. 

Vertices C and D have an odd degree, and the shortest path between them is CEBD (or the 
reverse path, DBEC). This path is 8 hours. 

 

b. For each edge in this shortest path, put in a second copy of the edge.  

This results in the following: 
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a)	Find	these	vertices	and	the	shortest	path	between	them	
b)For	each	edge	in	this	shortest	path,	put	in	a	second	copy	of	the	edge	(create	a	multiple	edge)	
c)	At	this	point,	your	graph	should	have	no	vertices	of	an	odd	degree.	Find	a	Euler	circuit	and	
compare	this	path	with	the	paths	you	found	for	City	I.	
	
	
Follow	the	procedure	outlined	above	to	find	a	solution	to	the	Snowplow	problem	for	City	III	
	
	
	
	
Follow-up	Questions:	
1)		

	
	
2)	REFLECTION:	How	would	you	solve	the	Snowplow	problem	for	a	graph	that	has	no	vertices	of	an	
odd	degree?	
	
	
	
	
3)	Describe	in	your	own	words	the	algorithm	for	the	most	efficient	weighted	graph.	
	
	
	
	
4)	Revisiting	the	snowplow	problem	above,	what	type	of	graph,	walk,	path,	or	circuit	do	you	need	if	
a	town	wants	to	model	an	emergency	route	where	every	house	can	be	evacuated.		Also,	what	type	of	
graph,	walk,	path,	or	circuit	would	model	a	town	that	ideally	wants	every	street	plowed.	
	
	
	
	
	
	



Quiz	Review:	Complete	the	following	problems.	
	
1)

	
	
2)	Determine	if	the	following	graph	has	an	Euler	circuit	and/or	a	Hamiltonian	circuit.		If	one	exists,	
write	the	route	you	could	take.		If	one	does	not	exist,	explain	why.	

	
	
3)		
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1. Identify the 
degree of each 
vertex 

A. B. C. 

2. Does the graph 
contain an Euler 
Path? 
 
   Yes          No 

3. Does the 
graph contain an 
Euler Circuit? 
 
   Yes          No 

4. Does the graph 
contain a Hamilton 
Path? 
 
        Yes          No 

5. Does the graph 
contain a Hamilton 
Circuit? 
 
         Yes          No 

 

 

 

6. Identify the 
degree of each 
vertex 

A. B. C. 

7. Does the graph 
contain an Euler 
Path? 
 
   Yes          No 

8. Does the 
graph contain 
an Euler 
Circuit? 
 
   Yes          No 

9. Does the graph 
contain a Hamilton 
Path? 
 
        Yes          No 

10. Does the graph 
contain a Hamilton 
Circuit? 
 
         Yes          No 

 

11. Find the shortest snowplow route through each of the cities represented by the letters A, B, C, D, and E.  Remember 
that you must return to the starting point. The time it takes to traverse each road (in hours) is indicated in the graph. 
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4)	

	
	
	
5)	In	the	above	problem,	find	the	shortest	snowplow	route	through	each	of	the	cities	represented	by	
the	letters	A,	B,	C,	D,	and	E.		Remember	that	you	must	return	to	the	starting	point.		The	time	it	takes	
to	traverse	each	road	is	indicated	in	the	graph.	
	
	
	
	
	
6)	Draw	an	example	of	a	graph	that	is	both	Euler	circuit	and	a	Hamiltonian	circuit.	
	
	
	
	
	
7)	Suppose	the	following	graph	represents	the	houses	(vertices)	and	streets	(edges)	connecting	a	
neighborhood.	The	garbage	person	must	pick	up	trash	from	each	house	and	begin	and	end	at	the	
garbage	facility	(Vertex	A).		Is	this	possible	to	do	efficiently?		If	so,	what	is	the	route?		If	not,	what	is	
a	route	that	is	mostly	efficient?	
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11. Find the shortest snowplow route through each of the cities represented by the letters A, B, C, D, and E.  Remember 
that you must return to the starting point. The time it takes to traverse each road (in hours) is indicated in the graph. 
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