Section 4.3

3

4.3 Solving Systems of Linear Equations by Using Determinants

Section Objectives:

· You shall be able to evaluate a 2 ( 2 determinant. (EXAMPLE 1) [Problems 3 – 8]

· You shall be able to evaluate a 3 ( 3 determinant. (EXAMPLE 2, 3) [Problems 9 – 14]

· You shall be able to solve a system of linear equations using Cramer’s Rule for two linear equations in two unknowns. (EXAMPLE 4) [Problems 15 – 32]

· You shall be able to solve a system of linear equations using Cramer’s Rule for three linear equations in three unknowns. (EXAMPLE 5) [Problems 15 – 32]

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

Definitions and Terminology

· matrix (pg. 211) xxxx

· element of the matrix (pg. 211) xxxx

· order m ( n (pg. 211) xxxx

· square matrix (pg. 211) xxxx

Mathematical Notation or Symbols

YES, We have the following notations:

· ( ) for matrix

· |  | for determinant

· aij, for the element of the matrix in the i-th row and the j-th column.


Concepts, Facts, Theorems – Objective A

· You shall be able to solve a system of two linear equations in two variables by the addition method. (EXAMPLE 1, 2) [Problems 1 – 42]
Determinant of a 2 ( 2 Matrix

The determinant of a 2 ( 2 matrix 
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.  The value of this determinant is given by the formula
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Determinant of a 3 ( 3 Matrix (Textbook Method)

The determinant of a 3 ( 3 matrix 
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is written 
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.  The value of this determinant is given by the formula
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Determinant of a 3 ( 3 Matrix (Shortcut Method)
1. Write down the 3 ( 3 determinant that you wish to compute.

2. To the right of the last column, rewrite the first and second columns, in order.
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3. Multiply the three diagonals, down and to the right, starting from a11, a12, and a13.  Repeat the procedure, only multiply down and to the left, starting from a13, a11, and a12.  Place the appropriate addition sign (() or subtraction sign ((), as indicated in the diagram above.

4. Multiplying using the arrows and the appropriate addition (() or subtraction signs ((), we obtain the following formula:
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Note: To solve a specific 3 x 3 determinant, there is no need to memorize the formula above, just the figure showing the 6 diagonal arrows, along with their associated addition (() or subtraction signs (().

Concepts, Facts, Theorems – Objective B

· You shall be able to solve a system of linear equations using Cramer’s Rule for two linear equations in two unknowns. (EXAMPLE 4) [Problems 15 – 32]

Cramer’s Rule for a Linear System of Two Equations in Two Unknowns
The solution of the system of equations 
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is given by 
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Cramer’s Rule for a Linear System of Two Equations in Two Unknowns

(Refer to the Box on Page 215)

· You shall be able to solve a system of linear equations using Cramer’s Rule for three linear equations in three unknowns. (EXAMPLE 5) [Problems 15 – 32]

| a11   a12   a13 |  a11  a12


|                      |


| a21   a22   a23 |  a21  a22


|                      |


| a31   a32   a33 |  a31  a32


(     (     (    +     +     +
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