
5 marks in all

WORKSHEET

A4.1 Graphs
Trees and graphs · A level · OCR H446 1.4.2, AQA 7517 4.2.4.1, Eduqas
A500QS 1.1 · about 20 min

Name Class Date

What this lesson is about

Vertices and edges; directed, undirected and weighted graphs; degree, the handshake lemma and typical uses.

Vertices and edges
Undirected, directed and weighted

A graph in Python: a list of edges
Degree and the handshake lemma
Where graphs are used

Questions

[1 mark]What makes a graph a weighted graph?

☐ A Every edge has a number such as a distance or cost
☐ B Every vertex has at least one edge
☐ C Every edge has a direction

☐ D The graph has more edges than vertices

1.

[1 mark]Which of these is best modelled by a directed graph?

☐ A Web pages and the hyperlinks between them

☐ B Roads that can be driven in both directions
☐ C Pairs of computers joined by network cables
☐ D Countries that share a border

2.

[1 mark]An undirected graph has five vertices with degrees 3, 2, 2, 4 and 1. How many edges does it have?3.

[1 mark]What does this program print?

EDGES = [("A", "B"), ("B", "C"), ("C", "A"), ("C", "D")]
degree = {}
for u, v in EDGES:
    degree[u] = degree.get(u, 0) + 1
    degree[v] = degree.get(v, 0) + 1
print(degree["C"], sum(degree.values()))

4.



The task: degrees and the handshake

Five zones, A to E, are joined by the weighted, undirected edges in EDGES . Each edge is a tuple (end, other
end, weight) , and the weights are whole numbers of seconds. Work out the degree of every vertex from
EDGES . Print one line per vertex, in alphabetical order, in the form A: degree 2 . Then print three more
lines: edges: and the number of edges, sum of degrees: and the total of all the degrees, and total
weight: and the sum of every edge's weight. Do not type any of the numbers: work them out, so the
program would still be right if EDGES  changed.

# the two lines every program starts with: the commands, then the robot
from bugbot import *
connect()

EDGES = [("A", "B", 4), ("A", "C", 7), ("B", "C", 2), ("B", "D", 5), ("C", "D", 3), ("C", 
"E", 6), ("D", "E", 1)]

degree = {}

Plan your program here, then type it in and press Run.

Do it on the robot
www.bugbotlab.com/learn/a4-1-graphs/
The simulator checks it and tells you when it passes. Nothing to install, no account.

Challenges

1. Count the vertices with an odd degree, and check the handshake lemma's promise that there is an even
number of them.

2. Treat EDGES  as directed, from the first end to the second. Print each vertex's in-degree and out-degree.
What must all the in-degrees add up to?

3. Write neighbours(v)  that returns the neighbours of v  in alphabetical order using only EDGES . How many
edges does it look at on every call?

[1 mark]Which of these statements are true?

Tick every answer that is true.

☐ A An edge is also called an arc
☐ B A vertex is also called a node

☐ C In an undirected graph an edge can be followed in both directions
☐ D Every graph must be connected

5.
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