
Introduction to systems of equations 

A system of equations is a collection of two or more equations that contains the 

same variables. 

This is a system of two equations with two variables: 

 

In solving a system of equations, we try to find values for each of the unknowns 

that will satisfy every equation in the system. 

x=1, y=1 are solutions of the system    

Let's see: 3·1+1=4 and 2·1-3·1=-1. 

They satisfy both equations in the system. 

There are four methods to solving systems of equations: graphing, substitution, 

elimination and equalization. 

Methods to solve systems of equations 

Three methods of solving systems of two linear equations are ilustrated here: 

1. Solution by substitution .Find the value of one unknown in either of the 

given equations and substitute this value in the other equation. 

2. Solution by elimination. If necessary, multiply the given equations by such 

numbers as will make the coefficients of one unknown in the resulting 

equation numerically equal. If the signs of the equal coefficients are unlike, 

add the resulting equations; if like, subtract them. 

3. Solution by equalization. Find the value of one unknown in both equations 

and then you write each one in each side of an equal. Then solve the 

equation that results. 

4. Graphical solution. Graph both equations, obtaining two straight lines. The 

simultaneous solution is given by the coordinates (x,y) of the point of 

intersection of these lines.  



1.- Solving systems of equations using substitution 

Solving systems of equations by substitution is one method to find the point 

that is a solution to both original equations. 

The goal of the method of substitution is to reduce a system of two linear 

equations in two variables to a single equation in one variable. To get it: 

1. Find the value of one unknown in either of the given equations. 

2. Substitute this value in the other equation. 

Solve using substitution:   

1. Find the value of y in the first equation y=2x+8 

2. Substitute this value in the second equation and solve for x: 

3x+2·(2x+8)=9 

3x+4x+16=9 

7x=9-16 

7x=-7 

x=-1 

 

To find the y-coordinate, back-substitute the x-value into y=2x+8: 

y=2·(-1)+8 

y=-2+8 

y=-6 

The solution is (-1,-6) 

 

2.- Solving systems of equations using elimination 

Solving systems of equations by elimination is one method to find the point that 

is a solution to both original equations. 

The goal of the method of substitution is to obtain opposite coefficients for one 

of the variables so that adding the two equations eliminates this variable. 

1. Multiply the given equations by such numbers as will make the coefficients of 

one unknown in the resulting equation numerically equal. 

2. If the signs of the equal coefficients are unlike, add the resulting equations; if 

like, subtract them. 



Solve using elimination:   

1. Multiply the first equation by -5 and the second equation by 4. 

 

2. Add the resulting equations and solve for y: 

23y=69 

y=3 

To find the x-coordinate, back-substitute the x-value into the firts equation 

4x-3·3=-13 

4x-9=-13 

4x=-13+9 

4x=-4 

x=-1 

The solution is (-1,3) 

 

3.- Solving systems of equations using equalization 

Solving systems of equations by equalization is one method to find the point that 

is a solution to both original equations. 

The goal of the method of equalization is to reduce a system of two linear 

equations in two variables to a single equation in one variable. To get it: 

1. Find the value of one unknown in each one of the given equations. 

2. Make equal both values and solve the resulting equation. 

 

Solve using substitution:   

1. Find the value of y in the first equation y=2x+8 

2. Find the value of y in the second equation y= (9-3x)/2 

3.- Make equal both values 

2x+8=(9-3x)/2 

2.(2x+8)=9-3x 

4x+16=9-3x 

4x+3x=9-16 



7x=-7 

x=-1 

 

To find the y-coordinate, back-substitute the x-value into y=2x+8: 

y=2·(-1)+8 

y=-2+8 

y=-6 

The solution is (-1,-6) 

 

4.- Solving systems of equations by graphing 

Solving systems of equations by graphing is one method to find the point that is 

a solution to both original equations. 

With this method you first sketch the lines representing the two equations. Then 

you try to determine whether the two lines intersect at a point. That is: 

1. Graph both equations, obtaining two straight lines. 

2. The simultaneous solution is given by the coordinates (x,y) of the point of 

intersection of these lines. 

Remember that the lines can only cross in one place, and that this method is often 

inaccurate because you sometimes have to estimate where the lines actually cross. 

 

Example: 

 

1. Solve:  y = x + 1  

  y = -2x + 4 

 

Begin by drawing a couple of tables (one for each equation) and filling them in. 

 

y = x + 1 

 

x 0 2 -3 

y 1 3 -2 

 

y = -2x + 4 

 

x 0 2 -2 4 

y 4 0 8 -4 

 

Now, plot those points and draw a line connecting them. Once that has been done, 

you will see that the lines intersect at (1,2) (it is fairly obvious on the graph that 

it is exactly (1,2)). 



 

Always be on the lookout for tricky situations, such as systems of equations that 

when graphed are two parallel lines. Since they're parallel, they will never 

intersect, and there will be no solution to that problem. 

 


