08. Linear Interpolation (40 marks):

A sensor node can be deployed to a remote location to sense the environmental data, such as
temperature, humidity, etc, in that area, and then transfer the data back to a server for processing.
The sensor node may sometimes experience intermittent network errors which cause some of
the data missing during the transmission. In this case, the server can apply linear interpolation
to fill the missing data.

Assume that the sensor node will ensure the first point and the last point of a series of data to
be safely received by the server, and the data points are evenly spaced. Code a program to fill
the missing data using the linear interpolation approach.

Hint. With reference to Fig. 1, consider the known values of y1 and y2 at points x1 and x2,
respectively. The unknown value of y at any point x between x1 and x2 can be computed based
on the straight line from (x1, y1) to (x2, y2), as shown in Fig.1.
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Fig 1: Linear Interpolation

Write a programme to

Input, in sequence

e The first number indicates how many inputs will be received subsequently

e For each of the subsequent inputs, if it is a number, then it is a correct sensor
data; however, if it is a character ‘#’, then it is a missing data. Note that there
are a maximum of only 5 unknown data in each series of input.

Output, in sequence, the estimated values of the missing data, using the linear interpolation
approach. The estimated values must be displayed in the same order of the corresponding “#~
received.

Note 1: You are required to round all your answers to two decimal places.

Note 2: The graphs in the examples are for illustration purposes only. You do not need to
draw the graph in your program.
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Example (i)
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