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MTH 415
Exam 1

July 21, 2010
50 minutes

Sects: 1.1-1.4, 2.1-2.6

No calculators or any other devices allowed.

If any question is not clear, ask for clarification.

No credit will be given for illegible solutions.

If you present different answers for the same problem,
the worst answer will be graded.

Show all your work. 'Bo:c your answers.’

1. (15 points) Express matrix A as a sum of a symmetric matrix and a skew-symmetric
matrix, where
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2. (15 points) Determine which of the following functions 7, S : R? — R? is linear
T . 21’2 Iy gt + Zo
T(LEQ}) = {32’511‘2} : S([Z‘zjl) i { 3.’L’1 :| F

If a function is linear, give a proof; if a function is not linear, show it with an example
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3. (20 points) Given the matrices A = [_31 —31} and B = {

of the matrix equation
AXA-6AX+8AB=0.
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(20 points) Consider the matrices

4.

Verify whether the following equations hold:

R(A) = R(B)?,

N(AT) = N(BT)?,

N(A) = N(B)?,

R(AT) = R(B")?.

Justify your answers.
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5. (15 points) Determine whether the following statement true or false:
“Given a matrix A € F™", it holds that tr (ATA) =0 if and only if A=0."

If the statement is true, prove it; if the statement is false, give an example showing it.
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6. (15 points) Find the LU-factorization of matrix A below and use it to find the solution
vector x of the linear system Ax = b, where

e 1
A= |4 5 5|, b= |4].
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