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Problem 1 (9 points, 1.5 points for each part): Please answer the following questions.

(a) Please explain the difference between the Gaussian elimination process and the Gauss-
Jordan elimination process.

(b) Please give two matricesA;B2 R2�2 such that

(A+B)(A�B) 6= A2�B2
:

(c) Consider the Fibonacci recursionfi+2 = fi+1+ fi . What initial valuesx = f0 andy = f1
yield f6 = f7 =�1?
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(d) Suppose you have a setSand a binary operator� that maps a pair(a;b)2S�Sto (a�b)2S.
An elementu2 S is a unit (also called zero or identity) element with respect to� when what
property is satisfied?

(e) SupposeA2 Rn�n andb2 Rn. If A is a non-singular matrix, then the linear systemAx= b
has a single, unique solution. Please explain why.

(f) A linear system isoverdeterminedif there are more equations than variables. Suppose that
an overdetermined linear system is consistent. Is it then possible that such a system has a
single, unique solution? Please explain.
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Problem 2 (5 points, 2.5 points for each part): Consider the following system of linear equations:

2x+8y+4z= 7

�4x�16y�10z=�9

�4z= 10

(a) Please convert the augmented coefficient matrix of the above system to row echelon form by
elementary row operations.

(b) Please give the complete solution of the above linear system.
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Problem 3 (6 points, 1.5 points for each part): Suppose you have a matrixA2 R4�4.

(a) Please write (explicitly in form of a matrix) an elementary matrixE1 that effects the exchange
of row 2 and row 4 inA by performing the productE1 �A.

(b) Please write (explicitly in form of a matrix) an elementary matrixE2 that effects the subtrac-
tion of each entry in column 2 from the corresponding entry in column 4 inA by performing
the productA�E2.
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(c) Please write (explicity in form of a matrix) the matrix(E1 �E2)
�1.

(d) Please give a Maple command (possible using procedures provided in myrefpkg package)
that computes the solution of problem (c).
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