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Linear system of equations
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“Record essential information” using the

                Ã Äaugmented matrix
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   Ã   coefficient matrix Ä

Elementary Row Operations ERO ( s)
(for a system of linear equations, or )for any matrix

 1) interchange any two rows   ( œ row swap)

 2) multiply any row by a nonzero
     constant   (- œ row rescaleÑ

 3) add a multiple of one row to another row
     ( œ row replacement)

Two matrices (or, systems of equations) are row equivalent  if you can change one into the other
by using a sequence of EROs



Important:  Each ERO operation is  that is, can be “undone” by using another ERO.reversible 

    
:    interchange row 1 (R1) and row 2 (R2)
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Swap
is reversed by the ERO

   
:  multiply R3 by 
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Rescale &
is reversed by the ERO

   




Replace:  add 3*R1 to R3
is reversed by the ERO
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Written as (augmented) matrices:
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Most important questions about any linear system of equations

 1)  for the system?     Is there a solution

    “yes”  Ç consistent
      system

    “no”  Ç inconsistent
      system

 2) If there is a solution ( consistent system)œ
   
   a) is there solution  only one
           ( )solution is unique

       or
          
   b) is there  solution?more than one
       Fact: For a linear system of equations, if
       there is more than one solution, then
         that there must be anit turns out
        number of solutionsinfinite
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IMPOSSIBLE: SYSTEM IS INCONSISTENT



Exercise

Suppose we start with the  matrix for aaugmented
system of linear equations and using EROs we get to
the matrix shown below.

    How many equations and variables in the original
    system?

    What can you say about solutions of the system?
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