
The first thing you want to be able to do when attempting algebra is to add like terms

Adding Like Terms
Adding like terms is something that is done automatically in Mathematica.  Here is an example of this.

2 x + 3 x

5 x

If you want to expand polynomials you do it like this.

Expand@H2 x + 4L Hx - 5LD

-20 - 6 x + 2 x2

The form is different than you might be used to.  To put it in traditional form do this.

TraditionalForm@Expand@H2 x + 4L Hx - 5LDD

2 x2
- 6 x - 20

To solve for x.

x �. Solve@x + 5 � 4, xD
8-1<

The solution is -1.  Let’s look at an equation with multiple solutions.

x �. Solve@x^2 � 4, xD
8-2, 2<

The solutions are -2 and 2.  Let’s look at a graph to see why this is.



Labeled@Plot@8x^2, 4<, 8x, -10, 10<, PlotRange ® 80, 10<D,

Column@8Row@8"y = ", x^2, " Hin blueL"<D, Row@8"y = ", 4, " Hin purpleL"<D<DD
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y = x2 Hin blueL
y = 4 Hin purpleL

You will notice that the line y=4 intersects the line x^2 in two places.  These intersections are solutions to the problem x^2=4.
The lines intersect when x=-2 and when x=2 so these are the solutions.

Labeled@Plot@8x^2, 4<, 8x, -10, 10<, PlotRange ® 80, 10<,

Epilog ® Line@8882, -1<, 82, 100<<, 88-2, -2<, 8-2, 100<<<DD,

Column@8Row@8"y = ", x^2, " Hin blueL"<D, Row@8"y = ", 4, " Hin purpleL"<D<DD

-10 -5 0 5 10

2

4

6

8

10

y = x2 Hin blueL
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Let’s take a look at operations that can be preformed on an equation.  With the equation x+4=5 it may be obvious to you that the
solution is x=1.  But it may not be as obvious to you that for the equation 2x+8=10, x=1.
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Labeled@Plot@8x + 4, 5<, 8x, -10, 10<,

PlotRange ® 80, 10<, Epilog ® Line@881, -1<, 81, 100<<DD,

Column@8Row@8"y = ", TraditionalForm@x + 4D, " Hin blueL"<D,

Row@8"y = ", 5, " Hin purpleL"<D<DD
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y = x + 4 Hin blueL
y = 5 Hin purpleL

Labeled@Plot@82 x + 8, 10<, 8x, -10, 10<,

PlotRange ® 80, 15<, Epilog ® Line@881, -1<, 81, 100<<DD,

Column@8Row@8"y = ", TraditionalForm@2 x + 8D, " Hin blueL"<D,

Row@8"y = ", 10, " Hin purpleL"<D<DD
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y = 2 x + 8 Hin blueL
y = 10 Hin purpleL

As long as you preform the same operation on both sides of an equation the solution to x remains the same.  
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Manipulate@With@8plot1 = 2 x + 8, plot2 = 10<, Plot@8a Hplot1 + bL, a Hplot2 + bL<,

8x, -10, 10<, PlotRange ® 80, 20<, Epilog ® Line@881, -1<, 81, 100<<DDD,

88a, .1, "a"<, 0, 1, .1<, 88b, 1, "b"<, 0, 10, 1<D
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Now let’s solve an equation and show how the graph looks duing each step. 
2x+8=10 (Subtract 8)
2x=2       (Divide by 2)
x=1
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Plot@82 x + 8, 10<, 8x, -10, 10<,

PlotRange ® 80, 20<, Epilog ® Line@881, -1<, 81, 100<<DD
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Plot@82 x, 2<, 8x, -10, 10<, PlotRange ® 80, 20<, Epilog ® Line@881, -1<, 81, 100<<DD
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Plot@8x, 1<, 8x, -10, 10<, PlotRange ® 80, 20<, Epilog ® Line@881, -1<, 81, 100<<DD
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During the entire process the solution to the equation does not chane and because of this the vertical line, which represents the
solution to the equation, does not move.

It is important to understand that by equation we mine that the left hand side and right hand side of the equation are equal.  The
opposite of this would be inequalities.

Here is the inequality y<=x.

Show@Plot@8x<, 8x, -10, 10<, PlotRange ® 8-10, 10<, PlotStyle ® 8Thickness@.01D<D,

RegionPlot@y < x, 8x, -10, 10<, 8y, -10, 10<DD
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Notice the thick line that is where the line y=x would be.  All of this is included in the equation y<=x.  In addition to y=x being
included everything below y=x is alos included in the inequality which is why it is shaded blue.

Below is the inequality y<x.
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Show@Plot@8x<, 8x, -10, 10<, PlotRange ® 8-10, 10<,

PlotStyle ® 8Dashing@LargeD, Thickness@.01D<D,

RegionPlot@y < x, 8x, -10, 10<, 8y, -10, 10<DD
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This equation looks identical to y<=x aside from the fact that the line y=x is dotted and not a solid line.  This represents the fact
that y=x is not included in inequality y<x.

The inequalities y>=x and y>x are the opposite of y<=x and y<x.

Show@Plot@8x<, 8x, -10, 10<, PlotRange ® 8-10, 10<, PlotStyle ® 8Thickness@.01D<D,

RegionPlot@y > x, 8x, -10, 10<, 8y, -10, 10<DD
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Show@Plot@8x<, 8x, -10, 10<, PlotRange ® 8-10, 10<,

PlotStyle ® 8Dashing@LargeD, Thickness@.01D<D,

RegionPlot@y > x, 8x, -10, 10<, 8y, -10, 10<DD
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Solving systems of equations is finding the intersection of two lines.  We have done this before but only with one non-horizontal
line.  When solving systems of equations we are interested in two variables.

Plot@8x, 2 x - 5<, 8x, -10, 10<, PlotRange ® 10D
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8x, y< �. Solve@y � x && y � 2 x - 5, 8x, y<D
885, 5<<

There are two methods for solving a system of equations.  One is by solving a variablein one of the equations and substituting this
value to the second equation.  The other way is to add the equations.  The second way makes it much easier to solve for large
systems of equations and is used in linear algebra.  You can use it with this equation if you want.

Inverse@881, -1<, 82, -1<<D.880<, 85<< �� MatrixForm

J 5
5

N

You should know by now that adding a negative number is the same as subtracting a positive number and division is the same as
multiplication of a reciprocal.  Powers have similar properties to this.  You already know how to deal with powers that are
integers but how do you deal with fractions.  
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You should know by now that adding a negative number is the same as subtracting a positive number and division is the same as
multiplication of a reciprocal.  Powers have similar properties to this.  You already know how to deal with powers that are
integers but how do you deal with fractions.  

4^1 � 2 � Sqrt@4D
True

This is checking to see if the two sides 4 to the 1/2 power and the squareroot of 4 have the same value.  They do and this is not
just a coincidence. 

x^H1 � nL == x
n

True
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