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First, we construct a linear equation describes the system. We have:

M = c0 + c1a+ c2s+ c3v + c4ρ (1)

Let C5×1 be the coefficients values, MN×1 be the masses matrix, and AN×5 be the data
matrix, such that: the first column is ones, and the other columns are the data of a, s,
v, and ρ respectively. Therefore we have the following linear equation:

A ∗ C = M (2)

We want to find a matrix such that if we multiply it by A (from the right), it results
the identity matrix, i.e, the inverse of a non-square matrix. In matlab, such a matrix is
defined as pinv(A). Hence,

pinv(A) ∗ A = I (3)

Then, to find C:

A ∗ C =M (4)

pinv(A) ∗ A ∗ C =pinv(A) ∗M (5)

C =pinv(A) ∗M (6)
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Matlab Code:

Figure 1: The matrices A and M

Figure 2: pinv(A) matrix

Figure 3: pinv(A) ∗ A = I & C matrix
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Now, if we add a new flight data, then we have :

The percentage error is 0.3734%, which is a good predicting for the mass of the aircraft.
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