
Worksheet 8/27. Math 54, Fall 2012

Speak to your neighbours, these problems should be discussed. An asterisk ∗ denotes a harder
problem.

Words to know: Linear equations, system of linear equations, solution, solution set, equivalent
linear systems, (in)consistent linear systems, coefficient matrix, augmented matrix, elementary
row operations, row-equivalent matrices, (reduced) echelon form, pivot position, pivot column.

Systems of linear equations, row reduced echelon forms

1. Write down the coefficient/augmented matrices of the following systems of linear equations.
Determine which of the linear systems are consistent. Determine an echelon form of the
augmented matrix of each linear system. Determine the reduced echelon form of the augmented
matrix of each linear system. Indicate the pivot positions of each augmented matrix.

i)

S1 :
4x1 − 2x3 = 2
−x2 + 5x3 = −2

ii)

S2 :

x1 − 2x4 = 0

3x1 +
√

2x2 − 2x4 = −1
−2x3 + x4 = 0

iii)

S3 :

x4 − x1 = −1
−2x2 + 3x3 + x1 = −2

x1 + x4 = −3
x2 − 2x3 = 0

2. Consider the system S3 above. Row-reduce the augmented matrix (call it A, say) of this
system to two distinct echelon form matrices. To how many distinct reduced echelon form
matrices can you row-reduce A?

3. Suppose that A1 and A2 are the augmented matrices of two linear systems S1, S2 (theses
are NOT the same as above) and such that

A1 ∼

1 −1 0 2
0 1 1 −3
0 0 0 0

 , A2 ∼

1 −1 0 2
0 1 1 −3
1 0 1 −1


Explain why S1 and S2 have the same solutions sets.

4.∗ For which b1, b2, b3 ∈ R is the following system of linear equations consistent?

x1 − 2x2 − x3 = b1
−x2 + 3x3 = b2

2x1 + x2 + 2x3 = b3
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