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Solution 2.1: Data Structures

Solution 1

a. The graphs A, B and C are linked because a path exists between each pair of nodes.

b. All of these graphs are undirected (they do not have arrows) and do not have weight coefficients.

c. Here is a possible graph:

[image: oapgrpahe]

d. A tree is a linked and acyclic graph.


Solution 2

a. 
· A queue of people in front of an ATM: FIFO (First In First Out) list. The person who arrives first in front of the ATM is served first.
· People who take the elevator: LIFO (Last In First Out) list. Normally, the last person to enter the elevator leaves the elevator first.
· A list of documents sent to a printer: FIFO. The document that is sent to the printer first is printed first.

b. Here is a list of operations to carry out: (pop(A), push(B)), (pop(A), push(B)), (pop(A), push(C)), (pop(B), push(A)), (pop(B), push(C)), (pop(A), push(C)), (pop(A), push(C)).

The operations correspond to the following states:
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Solution 3

a. The highway network has a normal distribution form. If we add a secondary route network (more nodes and links), the shape of the curve remains the same. However, the dimensions of the curve will increase (in both directions). The characteristic node shifts to the right and upward. On the contrary, an airway network is described by a power law. Thus, the addition of secondary routes shifts the curve diagonally outward. Note that the two extremities of the two curves meet.
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b. The two networks are different. The principal difference is in the number of node connections. Most of the nodes of the highway network have the same number of connections (around 3). On the contrary, the airway network contains several nodes (big black points) with a much larger number of connections than the others. These more important nodes are called hubs.


c. The “number of nodes – number of links” graph of the highway network shows that most of the nodes of the highway network have the same number of connections. The peak of the curve characterizes the scale of the highway network. These types of networks are called random networks. 
Most of the nodes of the airway network have very few connections. Connectivity is achieved through the presence of hubs. Therefore, it is not correct to talk about a characteristic scale. These types of networks are called scale-free networks.
d. In case of a random attack (or a breakdown), the airway network is more robust than the highway network since the effect of removing a node is smaller. On the contrary, in the case of a targeted attack, the airway network is more sensitive. Destruction of one of the hubs can cause destruction of the network very quickly.

e. Examples of scale-free networks are the World Wide Web, social networks, construction-industry networks, terrorism networks, cellular networks. 

f. Most civil-engineering structures (elements and connections) are not scale-free networks. This is why one reason engineers study redundancy to avoid progressive collapse due to a random failure.


Solution 4

Despite the fact that several possible solutions exist, the most appropriate solution is certainly an undirected graph. Here is a representation of the apartment.
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