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Section 2.2 Systems of Linear Equations: Unlgue Solutions
Section 2.3 Systems of Linear Equations: Underdetermined and Overdetermined Systems

Solving System of Equations.
Definition: An augmented matrix i a condensed method of representing a system of equations.

Example: Represent the system of equations as an angmented matrix.

Jr4+2y="T
= + 4y = 10

xample: Give the system of equations represented by the angmented matrix. (Variables are listed
in the first row.)

bd

X A
1 4 2|10
3 4 2|20

Row Operations arc used to manipulate an augmented matrix into a form (usually row redoeed
form) where the solution can easily be discerned. The three row operations ane

1) Swap Rows
2) Multiply & row by a non-zero number

3) Add a multiple of one row to another row.

Row Reduced Form (reduced row echelon form)

1. The first non-zero number in & row i a 1{ealled a leading one).
2. The leading one is the only non-zero nomber in a ecolumn.

3. The leading ones are in a diagonal like fashion from the upper keft to the lower right.

Example: Which of these matriees are in row redueed form?

[IHEJJ 1 0 3
Aylo 1 0|8 Bjlo 1 0
o o 12 00 2

=] ou &n

1 0 0| 3
C}lfl"ﬁ”;] Dplo 1 o7
0 O 010
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Example: Solve the system of equations.

dr 4+ 2y =7
T 4+ 4y = 10

Example: Create a leading one in the row one eolumn one position.
dJr4+y+2z=11

dr 4+ Oy 4+ =2z=25

2r—y+3z=9
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Example: Solve these system of equations.

Ay Jc+y-9=10
r—y+z—4=0
Jr4=z—-11=10
4r —y+ 2z =15

BY =+y—-3==0
2r —dy4=z=1
dr —gy—5Hz=1

C) z4+ly—z—-3w="T
2% + 4y — 2w = 10



