Shehadeh, Y. Sec9.3

9.3 Nonlinean Systems of Equations

e A nonlinear system of equations is one or more equations of the
system are not linear.

Example #1 Solve

x*+3y° =7 )
x+4y=06 (2)
Solution
Solve Eq.(2) for x
x=6-4y

Substitute 6 -4y for x in Eq.(1)
(6-4y) +3y° =17

Solve for y
36-48y+16y> +3y° =7
19y° -48y+29=0
19y -29)(y-1)=0
IR
SETHER
Substitute y in Eq.(2)
x+4(2j=6 x+4(1)=6
19
x:6—E x=6-4

19
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144 116

X=——— x=2
19 19
__2
19
The solutions are —l,g and (2,1)
19 19
Example #2 solve
x*—2y° =8 (1)
x> +3y* =28 (2)
Solution
To eliminate x*, multiply Eq.(1) by —1 and add to Eq.(2)
—x*+2y°=-8
x> +3y° =28
0 +5y°=20
y =4
y=22
Substitute for y in Eq.(1)
x*—2(2)" =8 x*—2(-2)" =8
x> =8+8 x°=8+8
x> =16 x* =16
x’=+4 x’=+4

The solutions are (4,2), (4,-2), (—4,2) and (—4,-2).
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Example #3 solve
2x*+3y° =5 (1)

x> =3y* =4 (2)
Solution
To eliminate y°, add Eq.(1) and Eq.(2)
2x*+3y° =5
x* -3y’ =4
3x’+0 =9
x> =3

xzi\/g

Substitute for y in Eq.(2)
2
(W) -2
-3y’ =4-3
2 1

Y =—§

No real Solution
The graph of the equations does not intersect.
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