Systems of Equations
Looks like: Two or more equations (including lines or other figures).
Purpose of these procedures: To locate the point (x, y) where the figures intersect

Systems of Two Equations: Solution Methods

I. Solve by Graphing: (Used when intersection point does not have decimals or fractions)
1) Solve all equations for “y” so that they are in the form y=mx+b

2) Graph each line (or other figure, in later sections)

3) Solution: the point (x, y) where the two lines intersect

II. Solve by Substitution: (Used most often, for all functions)
1) Solve one equation for “y” or “x”-(original equation)
2) Plug that value into the other equation (replace the “y” or “x” with its value)

3) Solve the new equation for the remaining variable (there should be only 1 unknown at this stage)

4) Plug the variable’s numerical value (from  step 3) into the “original” equation
5) Solve for the remaining variable

6) Solution:  (x, y) ; the two values you found in steps 3 and 5

III. Solve by Elimination: (Used when  “x’s” or “y’s” can be easily canceled out by stacking and adding the equations together)
      Preparation Steps: (Goal: Either x’s or y’s must have the same coefficient with opposite signs)
1) Move terms around in all equations so that they are in the form: ax + by = c

2) Clear fractions (multiply all terms by LCD) and/or decimals(mult all terms by power of 10

3) Multiply one (or both) equations by a number (and  sign) that will change the coefficients of either “x” or “y” to the same number with a different sign 
Elimination Steps:
4) Add the terms together vertically, this should wipe out “x’s” or “y’s” (sometimes both)
5) Solve for the remaining variable

6) Plug the numerical value from step 5 into any of the original equations 

7) Solve for the other variable

8) Solution:  (x, y) ; the two values you found in steps 5 and 7

IV. Matrix Method: You will learn this method in College Algebra

System of Three Equations: Solution Methods

I. Solve by Graphing: (Used when intersection point does not have decimals or fractions)

1) Solve all equations for “y” so that they are in the form y=mx+b

2) Graph each line (or other figure, in later sections)

3) Solution: Identify the point where the three lines intersect (x, y, z)
II. Solve by Substitution and/or Elimination: Depending on the individual problem, you will choose either substitution or elimination as you go through the processes below.

Phase I: Elimination Stage 
*Phase I Rule: You must use all three equations at least once*
a) Pick any two of the three equations and get rid of one variable using substitution or elimination

b) Pick the third (unused) equation and either of the others used in step a) to get rid of the same variable as step a)

c) Take the new (2 variable) equations created in a) and b) and use substitution or elimination to get rid of another variable
d) Solve for the remaining variable

Phase II: Substitution Stage

e) Take the variable from step d) and plug it into either of the (2 variable) equations from step c)
f) Solve for the remaining variable

g) Take the variables from step d) and f) and plug them into any of the original three equations

h) Solve for the remaining variable

Solution:  (x, y, z); the three values you found in steps d), f), and h)

