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- Objective

BB Solve nonlinear systems of equations



Solving Nonlinear Systems of
Equations



':-',ES{"oIving Nonlinear Systems of Equations

A nonlinear system of equations is one in which one or
more equations of the system is not a linear equation.

Nonlinear systems of equations can be solved by using
either a substitution method or an addition method.



~ Example 1

Solve: y = 2x* — 3x — 1
y=x2—2x+5

Solution:
(1) y=2x"—3x — 1
(2) y=x'—2x+5

2x* —3x—1=x>—2x+5
¥ —x—6=0

x+2)x—3)=0
x+2=0 x=3=1

x = —2 x=3

Use the substitution method to
solve for x.



~ Example 1 — Solution

y=2x*—-3x—1 Substitute each value of x into
equation (1) or equation (2) and

y = 2(—2)2 —3(=2) — 1 solve for y. We will use equation (1).

y=8+6 —1

y = 13 Whenx = —2,y = 13.

y=2x—3x—1
y=203)"—-303) -1
y=18—9—1

y=28 Whenx = 3,y = 8.

The solutions are (-2, 13) and (3, 8).



 Example 2

Solve: 3x* — 2)* = 26
x2 _ y2 — 5

Solution:

(1) 3x% — 22 = 26

2) x¥*—)y' =5

3x* — 2y* = 26
—2x* + 2y = —10

Use the addition method. We will eliminate y.
Multiply equation (2) by —2 and solve for x.



 Example 2 — Solution

xz_yzz
(—4) = ¥ =5
16 —y* =5

Substitute each value of x into equation (1)
or equation (2) and solve for y. We will use
equation (2).

Whenx = —4,y = —V1lory = VL.



- Example 2 — Solution

11

= +1/11 Whenx =4,y = —V1lory = V1L
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The solutions are (—4, —V11), (-4, V11), (4, —V11), and
(4, V11).
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