Queen Mary, University of London
MAS317 Linear Algebra II, 2007

Coursework 6

This coursework should be handed in by 4.00 pm on MONDAY November 5th
in the orange box on the second floor in the mathematics building. Late
coursework will not be accepted. Write your name and student number at the top
and clip all the sheets together.

1. For each of the following statements, either prove it if it is true, or
give a counterexample if it is false.

(a). If Ais an m x n matrix over a field F' then AAT isan m x m
matrix and is symmetric.

(b). If Aand B are symmetric n x n matrices over a field F' then
A + B is symmetric.

(c). If Aand B are symmetric n X n matrices over a field F' then AB
is symmetric.
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(a) Which of these matrices are congruent to each other over C?

(b) For each of A, B, C, D, E find the normal form over R.

(c) Which of these matrices are congruent to each other over R ?
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3. Use row and column operations to find a diagonal matrix D and an
invertible matrix P over Q such that P" AP = D, where
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Find the rank and signature of A as a matrix over R. What are the
normal forms for A (i) over R, and (ii) over C ?
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