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EE 222 – Elements of Discrete Signal Analysis
(Practice Test 2)
1. (20) Solve the following system of linear equations using any method you wish. If there is no solution, state so; if there are infinitely many solutions, find the general and a particular solution.

x  -  y   = 1

          2x + 2y = 2  
2. (50 points) The rotation of a two-dimensional vector through a ﬁxed angle is linear: when two vectors are rotated through the same angle, their (possibly scaled) sum is also rotated through that angle. Consider a Matrix A, representing a counterclockwise rotation by 300. This matrix then receives an input vector x to give the output vector: y = [2    1.1547]T.

a) Determine the vectors, A[1 0]T and A[0 1]T and the matrix A. 

b) Determine the input vector, x,  using Gaussian Elimination

c) Show how you would use MATLAB’s colon operations to determine x using the Gauss Jordan Method - show every line of code required to do this in MATLAB. 

d) Show how you would use MATLAB’s colon operations to compute the inverse of the coefficient matrix using Gauss Jordan Method step by step in Matlab 

e) Determine the vectors l and r such that lTAr = a2,2
f) Let the vector a = A[1 2]T and b = A[2 3]T
i. Compute the inner product of a and b
ii. Compute the norms of a and b
iii. Determine if a and b are orthogonal

3. (30) Consider the matrix, V = [1, 1, 1, 0; 1, 1, -1, 0; 1, -1, 0, 1; 1, -1, 0, -1]

a. Show that v(1), v(2) and v(3) and v(4) (and thus also V itself) are orthogonal.
b. Let s = [0 1 -2 3]T, determine the coeﬃcients c1, c2, c3, ,c4  used for projecting s onto v(1),..., v(4),respectively
c. Using v(1), v(2) and v(3) only, find s*, an approximation for s using the orthogonal projection method. 

d. Determine the error vector s* - s. 
