Section 10.2 Notes

Systems of Linear Equations in Several Variables

Number of Solutions of a Linear System
Like the two variable case, when you have systems of more variables:

e You can have exactly one solution
e You can have no (zero) solutions

e You can have infinitely many solutions.

Substitution
Let’s solve this system:
T—y+2=0
y+2z=-2
T+y—z=2

1. Pick one equation and solve for a variable in that equation.

Equation 2: y+22z2=-2 s y=-22z—-2
2. Plug that into both of the other equations.
x—(-22—-2)+2=0

r+224+242=0
r+3z=-2

z+(-2z2-2)—2z=2
r—2z2—2—2=2
r—3z2=4

3. From the last step you should have two new equations with only two variables. Treat these
like their own “mini” system of equations and solve for those variables.

The solution is

r+3z=-2
r—3z=4
Solve for x in Equation 2: Plug into Equation 1: Plug back in to find z:
x—3z=4 (Bz+4)+3z=-2 x=3z+4
x=3z+4 6z = —6 x=3(-1)+4
z=-1 r=-34+4
=1

4. Use the values you've found to plug back in and get the last variable.

(1,0,-1).

y=—2z—-2
y=-2(-1)—-2
y=2-2
y=0




Elimination
Let’s solve this system:

r—y+2z2=2
3r+y+52=28
20 —y — 2z = —7

1. Create two pairs of equations and eliminate the same variable from both pairs.

Equations 1 and 2: Equations 2 and 3:
r -y +2z = 2 3r +y +bz = 8
3r 4y +5z = 8 2 —y -2z = -7
4z +7z = 10 5T +3z = 1

2. From the last step you should have two new equations with only two variables. Treat these
like their own “mini” system of equations and solve for those variables.

doe + 72 =10
S5r+3z=1
Get x coefficients to match: || Eliminate x: Solve for z:
5(4x + 7z) = 5(10) 20z 4352 = 50 5r+3z=1
—20x —-12z = —4
2 = 2)=1
0z + 35z = 50 R R—T 5z + 3(2)
S5xr+6=1
—4(5x 4 3z) = —4(1) z=2 S5z = -5
—20x — 122z = —4 z=-1

3. Use the values you've found to plug back in and get the last variable.

rT—y+2z2=2
“1-y+22)=2
-y+3=2
—y=-1
y=1
The solution is (-1,1,2).
Examples
Solve the following systems of equations:
1. 2.
—rx—y—2z2=-5H w—y+z=2
—x+2y+T7z=4 2w—-2x+y+z=1
2r+y+2="7 —2x4+y=1

w+y=-1

(2+2,3—3z2,2) ]

| no solution




