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1. (20%) Completing the following traffic flow by using matrix multiplication. Calculate the number of cars leaving the network
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given the number of cars entering the network ¥ = {
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reduced row echelon form. If R = In, in which case A is invertible, show that B = A~ 1.

2. (20%) Let A be an n x n matrix. Use elementary row operations to transform [A I,] to [R B], where R is a matrix in
(Hint: Using the fact that there exists an invertible matrix P such that PA=R)

3. (40%) Prove that: An n % n matrix A is diagonalizable if and only if there is a basis for R" consisting of eigenvectors of A.
Specifically, A = PDP~' if and only if the columns of P are the basis of R" and the diagonal entries of D are
eigenvalues corresponding to the respective columns of P.

4. (20%) Let A be any m x n matrix. Prove that AT A and A have the same null space.

(Hint: Let ¥ be a vector in R” such that ATA% = 0. Observe that ATAG-¥ = Av- A
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