Precalculus — 9.1 Notes
Matrices — Solving Systems of Equations Using Row Operations

Matrix: A rectangular array of numbers.
Size of a Matrix: # of rows (m) X # of columns ()

coll col2 -+ colj --- coln
row 1 _all A 4y a, |
row 2 Ay Gyttt Oy, ay, 43
: : : : Example: Name the size of |2 6 (R,
rowi|a, a, - a - a, 1 -5
rowm|a,, a,, ‘- a, ‘- 4,/

Each number a; of a matrix is called an entry. Each entry has two indices: i is the row index, which tells what

row the entry is on, and j is the column index, which tells what column the entry is in. For example, a,, refers

to the entry in the 2nd row and 3rd column.
Augmented Matrix: A matrix used to represent a system of equations.

If we do not include the constants to the right of the equal sign, that is, to the right of the bar in the augmented
matrix, the resulting matrix is called the coefficient matrix of the system.

Examples: Write the augmented matrix and coefficient matrix for each system of equations.

Avgmented: 4x-3y+2z=0 4x -3y + 22 = O
3x—4y=-6 5 -4 | -6
R SORIDA R b) { 3x—z£D=0 Bx 40y -2 = -2
x=3y=- -
: X + =+ =
Coefficient: x+y. 0 Yy oz L
[’5 - ] m)ﬁmevr\—cd 4 -2 |0 CoefLicient:
3 - —11l- -
Row Operations: 50 L 4 3 2
1. Switch the order of the rows. ( I o|qg 2 0 -
2. Multiply or divide a row by a non-zero constant. [ S
3. Add a multiple of one row to another row. Do NoT: Add -I-lAe. Savme npmber 4o cack
W A youwd @ aDI
Examples: Apply the following row operations, in order, to the augmented matnx, Mo 4ip'Y 4_0‘\'“5‘; +‘;"’£_5 ‘
{Li;l} a) R, ==2n,+1, b) R =3n+n
2 5|4 [3( D+l 3+ (-D) 5()+(—3)]
\ -3 [ L3 {__ f -
] o
- QCI)TQ -;26—3)-\(—5) 2( 3) (LD 2 - (:o t ( D_hj
Example: Find a row operation that will result in the matrlx 3 having a 0 in row 1, column 2.
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Row Echelon Form:
1. The first non-zero entry on each row is 1, and only zeros appear below it.
2. The first 1 in each row is to the right of the leading 1 in any row above.
3. Any rows that contain all 0’s to the left of the vertical bar appear at the bottom.

Reduced Row Echelon Form:
Entries are 0 above, as well as below, the leading 1’s in each row.

Consistent System: A system of equations with at least one solution. (evwe er an mEnite ﬂ:)

Inconsistent System: A system of equations with no solution.

Dependent System: A system of equations with infinitely many solutions. (At least one of the variables depends
on the values of the other variables.)

Examples: The reduced row echelon form of a system of equations is given. Write the system of equations
corresponding to the given matrix. Determine whether the system is consistent or inconsistent. If it is consistent,
give the solution.

%Ny 2
10 0f1 *y o2 W
1 0 00 1 00 01
01 02
a) b)|0O 1 00 |0 1 0 2|2
0 0 13
0 0 0|2 0 01 3|0
0 0 00
Sy stew) - x =
5\16‘]’&\/"\‘ -%__-\ 5\15‘\'6.\/\/\- Y =D \,,‘_’;u):;z
4= 2 y= O 2 +3w= 0
z2=73
D=0 © :[\9 consistent
roncickent . . dependent
e ‘5‘/\_ NConsrate f\‘l‘ iaSinite 3 of
One Solution o <olution Selutions)
Solvhion: ((J 2, '63 Solphon gel- ¢ Solution set:
ov G (x,y. & w)‘ * =1, y=-o+Q
Solving Systems of Equations Using Row Operations: % Z : ' - _’Z W WE }(R%
e Perform row operations to get a leading 1 in row 1, column 1. ' r
® Once you have a leading 1, perform row operations to get zeros above and below it. f{f\)is an
® Work to get a leading 1 in row 2, column 2, then get zeros above and below it. _I,‘f\:":e“; fj
e Keep going, working top to bottom and left to right. all veal ¥<
[ ]

Be careful and show your work! It is much better to do it right the first time than to go back and search
for a mistake.

Examples: Solve each system of equations using matrix row operations. If the system has no solution, say that
it is inconsistent. per )
wele

ITx+y=-2 \
2) -
x—2y=8

| Be=—1 0T -
& O @ V.
T
Lete Get |
e

~A | ReE-ake, | 1 O 2 )
,?;& —| 0O lk_'s—} - -3 CQFQ
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