Instructions: Sko

— Score:— 8 f(
in the spaces provided below for full credit. Use the reverse side for addifional
space, but clearly so indicate. You must clearly identify answers and show supporting work to receive any credit.
kixact answers (e.g., 7) are preferred to inexact (e.g., 3.14). Point values of problems are given in parentheses.

(24) 1. Consider the linear system given by the following:

|
B

T1+ To + T3 — T4
201 +x9 — 224 = 1
221 + 2z + 223 — 224

|
—

findgthe general solution to this system. Clear

(b) (4) If we write the system as Ax = b, what are the coefficient matrix A and right-hand-side vector b? What
are the rank and nullity of A?

(¢) (3) Express the reduced row echelon form R of the augmented matrix A of this system as product of elementary
matrices and A.

(d) (5) Apply the row operations used in part (a) in the same order as in (a) to a general right hand side vector
b = (b1, b2,b3). What is the resulting vector?




(12) 3. Solve the following systems for the (complex) variable z. Express your answere in standard form (2 = 2+1y)
where possible.

(a) z = e'™ + 2.




(20) 4. Carry out these calculations or indicate they are impossible. You are given that x =

) 1 0 2
01 0}

2 141 B
C = 0 ) ,and D =

(a) y@x
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. invertible. (F 1l in “18” or “is not”.)

2 (b) T'((z,y)) = (z +y,2z,4y — x) is a matrix multiplication function T4 ((x,v)), where A =

- (c) If a Markov chain has transition matrix

i Y T

, and initial state 29 = (1,0), then

(e) If 3 x 3 matrix A is invertible, then the reduced row echelon form of A is:

" (1) Any homogeneous (right-hand-side vector 0) linear system is consistent (T/F):

(g) If A, B are 2 x 2 matrices, then (AB)* = A%2B? (T/F):

2. (1) Every diagonal matrix is symmetric (T /F e

-1 0 —1 1 ~1
(10) 6. Let A = 01 X and B = ) 5

(a) Verify the commutative law of matrix addition for these Two matrices.




