                         SYSTEMS OF EQUATIONS 

A System of Equations is n equations and n unknowns

where n = 2, 3, 4,…

A system of equations can be solved by graphing or algebraically, such as elimination (addition) or substitution.  

At times, a combination of substitution and  elimination can be used.  (A system can also be solved using the matrix method.)

           A System of Equations has Three Possibilities:  

(i) Exactly One Solution (a consistent system with independent equations):  Graphing- the  lines intersect at one point (x,y) or the planes intersect at one point (x,y,z)

         Algebraically- one solution   x =___, y = ____, z = _____

(ii) No Solution (an inconsistent system):  Graphing- the   lines or planes are parallel or the planes intersect forming a triangle 

   Algebraically- Contradiction, such as 0=1 or 3 = 5

(iii) Infinite Number of Solutions (a consistent system with dependent equations):  Graphing-the lines overlap (coincide) or the planes overlap.  The planes could also intersect at a line.

Algebraically- Identity, such as 0 =0 or 3 = 3

 A MATRIX is a rectangular array of numbers.

Row Operations to solve a system of equations:  

 (1)  Interchange any two rows. 

 (2) Replace a row by a nonzero multiple of that row.

 (3) Replace a row by the sum of that row and a constant nonzero multiple of some other row. 

    Matrix Method for Solving a System of Linear Equations:

(1)  Write the augmented matrix that represents the system. 

(2) Perform  row operations that place the entry 1 in row 1, column 1.  (Upper left of the matrix)

 (3) Perform row operations that leave the entry 1 in row 1,  column 1 unchanged while causing 0’s to appear below the entry 1 in column 1. 

(4) Perform row operations that place the entry 1 in row 2, column 2, but leave the entries in columns to the left unchanged.  (If it is impossible to place a 1 in row 2, column 2, proceed to place a 1 in row 2, column 3.) Once a 1 is in place, perform row operations to place 0’s below it.  [Place any rows  that contain only zeros on the left side of the vertical bar, at the bottom of the matrix.]

(5) Now repeat step 4, placing a 1 in the next row, but one column to the right.  Continue until the bottom row or the vertical bar is reached. 

(6) The matrix that results is in row echelon form (REF) of the augmented matrix.  Analyze the system of equations corresponding to it to solve the original system.



