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“By relieving the brain of all unnecessary work, a good notation sets it free to concentrate on more advanced
problems, and, in effect, increases the mental power of the race.” – Alfred North Whitehead

D-1 (Section PDM)

Definition 1 If A is an n× p matrix and ~b is a vector in Cn then the matrix Mk is the matrix obtained
by replacing the kth column of A with the vector ~b

Prove the following theorem.

Theorem 1 If A is a nonsingular matrix of size n then the unique solution to the system of equations
A~x = ~b is the vector ~x whose kth component is [~x]k = det(Mk)

det(A)

Hint: Consider the matrix Xk obtained by replacing the kth column of the identity matrix with the vector
~x.
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