Inconsistent systems: recognising no-solution cases
Lesson 21 - Module 1 — Systems of Linear Equations - Linear Algebra - dailymaths.uk/linalg

Practice problems

1. Determine if the following system is consistent or inconsistent: = + 3y = 4 and 2x 4 6y = 10.

2. A 3 x 3 system has an augmented matrix in RREF where the third row is [0 0 0 | 1]. Is the
system consistent? Explain why.

3. Consider the system x +y =2, y + z = 2, and = + z = 2. Is this system consistent? If so, find
the solution.



Solutions
1. Determine if the following system is consistent or inconsistent: x 4+ 3y = 4 and 2x + 6y = 10.

e Write the augmented matrix: [ ]

e Perform Ry <— Ry —2Ry: 2 —2(1) = —2(3)=0, 10 —2(4) = 2.

e The resulting matrix is [ ]

e The second row represents 0 = 2, which is a contradiction.
Answer: Inconsistent

2. A 3 x 3 system has an augmented matrix in RREF where the third row is [0 0 0 | 1]. Is the
system consistent? Explain why.

e The row [0 0 0 | 1] translates to the equation Oz + Oy + 0z = 1.
e This simplifies to 0 = 1.

e Since 0 can never equal 1, there are no values of z,y, z that satisfy this equation.
Answer: Inconsistent

3. Consider the system x +y =2, y+ z = 2, and  + z = 2. Is this system consistent? If so, find
the solution.

1 1 0|2
e Augmented matrix: | 0 1 12
1 0 1|2
1 1 0]2
e Perform R3< R3—R:;: | 0 1 1|2
|0 -1 110
1 1
e Perform R3 < R3+ Ro: | 0 1
00 2 2

The system is consistent because there is no row of the form [0 0 0 | k.

Back-substitute: 22 =2 =— z=1. Theny+1=2 — y=1. Thenz+1=2 — zx =
1.

Answer: Consistent; solution is (1,1, 1)
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