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Show your work! No calculators! Please draw a around your answers!

Please do not write on your desk!

1. (8+4+6) This problem has three parts. In all of these parts the matrix A is given by
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(a) Find 3 x 3 matrices L and U so that L is lower triangular, U is upper triangular with
diagonal entries 1, and LU = A.
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(b) What is the determinant of A?
det (A) = dot (Ld) = C‘-'ld:U“\) det(0) = 18
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(c) Use the matrices L and U to solve Ax = | —
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2. (444+4+4) The following parts involve the steps needed to solve a system of equations.

(Note: each part involves a different system!)

(a) Convert the following system of equations to an augmented matrix
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(b) Reduce the following augmented matrix to row echelon form (but do not solve!).
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(c) Reduce the followmg matrix to redued row echelon form (but do not solve!).
12 —1 2 LA 1 2 o 21
00 1 1|-1|—> @ O 1 ‘ —1
00 0 1] 2 O 2
__‘gﬁz\ﬂ-@fjﬁ.‘ 19 o ©|-5 ~@3T215£t (9 o o |-5
— 10 o | “’i e o {4 9|—3
© ©o© o o o {lI &
(d) Give the solution of the augmented matrix ' —
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3. (8) Find the inverse (if it exists) of the following matrix using row reduction (Gauss-Jordan
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4. (444+4) Consider the following system

By =1
323 + ky? = ¢
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For which k, ¢ does this system have:

(a) F1n1tely many real Solutlons‘7

(c) Infinitely many real solutions?
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5. (8+4+4+4) The following parts deal with determinants.

(a) Write a formula involving the determinant of a matrix which gives the equation of the
parabola ay + bz? + cx +d = 0 through the points (1, 1), (2,4), (—1,0). (Do not compute the

determinant - just write the formula)
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(b) Suppose A and B are 10 x 10 matrices with det(A) = 3, det(B) = 5. What is
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(c) Write the 3 x 3 elementary matrix which performs the row operation “Replace row 3 by

row 3 added to -5 times row 1”.
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(d) Write the determinant of the matrix from (c).

| det € =
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6. (8+8) The following parts deal with the matrix A= 10 0 0 -1 12 7 -1
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(a) What is the number is in row 4, column 4 of A7
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(b) Use Cramer’s Rule to find the x5 part of the solution to Ax = |4
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7. (545) The following parts deal with the vertex adjacency matrix M =
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(a) Draw the graph which has this vertex adjacency matrix.
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(b) By looking at the graph, figure out the number which is in row 3 and column 1 of M*.
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