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4.1 Solving Systems of Linear Equations by Graphing and the Substitution Method

Section Objectives:

· You shall be able to determine whether an ordered pair is a solution of the system of equations. (Page 188, at the bottom, and EXAMPLE 2) [Problems 1 – 4]

· You shall be able to determine graphically whether a system of equations is independent, inconsistent, or dependent. (EXAMPLE 2) [Problems 5 – 8]

· You shall be able solve a system of equations by graphing them. (EXAMPLE 1, 2, 3) [Problems 9 – 26]

· You shall be able to solve a system of linear equations by the substitution method. (EXAMPLE 4, 5, 6) [Problems 27 – 56]

· You shall be able to define and give examples for the following mathematical terminology: 

Definitions and Terminology

· system of equations (pg. 187) Two or more equations considered together.

· solution of a system of equations in two variables (pg. 187) An ordered pair whose coordinates make the equation a true statement.

· independent system of equations (pg. 187) A system of equations whose graphs intersect at only one point with one solution at the point of intersection.

· inconsistent system of equations (pg. 188) A system of equations that has no solution. 

· dependent system of equations (pg. 188) A system of equations whose graphs coincide.

Mathematical Notation or Symbols

None.


Concepts, Facts, Theorems – Objective A

· You shall be able to determine whether an ordered pair is a solution of the system of equations. (Page 188, at the bottom, and EXAMPLE 2) [Problems 1 – 4]

	Procedure to Determine whether a given number is a Solution of an Equation
1. Replace the variables with the given numbers wherever they occur on each side of the equation.  Refer to Section 2.1, evaluating variable expressions.

2. Evaluate the expression on the left-hand side of the equation.

3. Evaluate the expression on the right-hand side of the equation.

4. Compare your answers from steps 2 and 3 above.  If they are equal, then the given number is a solution to the given equation.  If they are not equal, then the given number is not a solution to the given equation.


· You shall be able solve a system of equations by graphing them. (EXAMPLE 1, 2, 3) [Problems 9 – 26]

	Process to Solve a System of Equations by Graphing

1. Graph the two given lines.

- If the two lines intersect at 1 point, then the coordinates of the point of intersection is the solution.

- If the two lines are parallel, then the answer is: “No Solution.”

- If the two lines are the same line, then they intersect at infinitely many points.  The solution is: (x, mx ( b), where we take one of the two given lines and solve for y.





Concepts, Facts, Theorems – Objective B

· You shall be able to solve a system of linear equations by the substitution method. (EXAMPLE 4, 5, 6) [Problems 27 – 56]

	Procedure for Solving a Solution to a System of Equations

Using the Substitution Method

1. Solve one of the equations for one of the variables.  If possible, solve for a variable with a numerical coefficient of 1 or (1.  By doing so, you may avoid working with fractions.

2. Substitute the expression found in step 1 into the other equation.  This step yields an equation in terms of a single variable.

3. Simplify both sides of the equation, using the distributive property and adding like terms.

· If the equation contains no variables and you obtain an equation that is a FALSE statement, then the system of equations is inconsistent and does not have a solution.

· If the equation contains no variables and you obtain an equation that is a TRUE statement, then the system of equations is dependent and has infinitely many solutions of the form: (x, mx ( b) [take one of the two given lines and solve for y].

· If the equation contains a variable, then solve for the variable found in Step 2 and continue to Step 4.  In this case the system of equations is an independent system of equations.

4. Substitute the value found in Step 3 into the equation you rewrite in Step 1 and solve for the remaining variable.


