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5.2
Systems of Linear Equations in Three Variables
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Linear Equation in Three Variables
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System of Linear Equations in Three Variables
- Multiple equations
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Solution
    - Values for x, y, and z that satisfy all three equations simultaneously.



    - An Ordered Triple (x,y,z) or a Point in 3-dimensional space.
Solution Set   - The set of all solutions.
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     Determine whether (–2, –4, 4) is a solution of the system 
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Methods of Solution:
Graphical
     





Substitution




       (
Elimination (Addition)




Gauss-Jordan





Cramer’s Rule




Matrix Inverse


Graphical Representation
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Graphically, a linear equation in three variables is represented by a plane in 3-D.
The solution to a system of linear equations in three variables  is represented by
     the intersection of planes.

Three planes can intersect in one of  four (4) ways:  
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(See pages 401 – 404 of the book for graphical examples.)
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System Types:

Solution

System
1 Point


Independent

Line or Plane

Dependent

No Solution

Inconsistent


Elimination (Addition) Method



Solve the following systems.
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Elimination (Addition) Method
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Elimination (Addition) Method
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Find Parabola Through Three points




Use a system of equations to find the parabola of the form 
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the points (1, 2),  (2, 3),  (3, 6).

Find an Equation




Write a linear equation in three variables that is satisfied by all three of the ordered triples

(1, 0, 1),  (2, 1, 0),  (0, 2, 1).  (More than one equation will satisfy the triples, so write the

equation with the smallest possible integer coefficients.)

Applications



Last year you could get a hamburger, fries, and a Coke at Francisco’s Drive-In for $1.90.

Since the price of a hamburger has increased 10%, the price of fries has increased 20%,

and the price of a Coke has increased 50%, the same meal now costs $2.37.  If the price of

a Coke is now 9¢ more than that of a hamburger, then what was the price of each item

last year?
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Plane (All 3 planes coincide.)
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