Solving cubic equations using Cardan’s method: T 7 D)
(wr a) = N
3b Step 1: get rid of x? VB/
What we’re using: /_\
(y—a) =y* 3y’ +3d*y—d*® and (y+d)® =" (3" +3d° v+ d’
x3+15xf>18:0 =
x= }’7(76/3):};{%
(y+2)° —6(y+2)" +15(y +2)-18 =0
E-z}:z +?32}f+23 6()° +2-2y+27)+15y+30-18=0
3 2
‘y_+‘6/y Jtyl_2y+8—6y =24y -24+15y+12=0 w
(Pr3-4=0 T oliad
Step2: y=a-b
What we’re using:
(a-b)’ =a’-3a’h+3ab*-b°® <
(a—b)®+3a’h—3ab? =a’-b*
+3a= a’ ib3
We want y =a—0b o
So then
v +3y—-4=
¥ +3 4
a—b)* +3ab(a—b _
Which gives two equations in two variables: X u> - lf
(254D — A
(ab)’=1’¢ (@ b’y =4 * ¥ '/9\
a’® =1 a8 - 24’0 b5 =16 € p
4a%° =4 + 44 =4

a’ +2a’h’ +86° =20
(@’ +5°)" =20
a +b = @
a®+b% =25) <
Which turns into a different two equations in two variables:



(-
a:3_B:\3:4 g Vo =N _a3+b3:_4
yal+h=-26 X a+b°-=25

2a%=4+2 2% =254
=245 b3 =5 -2
a=3Y2++56 9 b=3V5-2

From Whicmgo back to
y=a-b=32+5-Y5-2
and then baclﬁ?}_/\'/\',/ﬂ
_ _ 3 3
X=y+2=2+32+5-35-2 | - | |
If you evaluate that on a calculator, you will get 3 (it’s tricky to prove algebraically that it’s 3!).
This strategy always gets the right answer, but it’s not always in a friendly form.




3c: x*—6x%+27x-58=0 \%

3b Step 1. get rid of x? L 4\"5’“ ‘1/\

What we’re using:

(y—d)® = y® —3dy? +3d2y—d® and (y¢d§=y3¢@12+3d2y+d3
X —6x2 +15-18=0 T
x=y—(-6/3)y+2>

(y+2)°—6(y+2)2+27(y+2)-58=0

Y2 +3-2y? +3:22y+2° —6(y* +2-2y+2%)+ 27y +54-58=0

Y2+ 6y +12y+8-6y*—24y—24+27y—-4=0

y>+15y-20=0

check your work with the formulas in the book at this point!

Step2: y=a-b

What we’re using:

(a—b)® =a*-3a’h+3ab?*-b°
(a—Db)® +3a’h—3ab* =a®-b?

(a-b)* +3ab(a—b) =a’ b

Wewant y=a-b

So then &

y* +15y-20=0 7 7
y° +15 y = 20 AO’?-\O) 1,

(a—h)*+3ab(a—b) = a>—b? RV

Which gives two m&m variables: @"9 x P

ab=5 a®-b®=20

(ab)®=5° (a®-b®)? =400

a’h® =125 a® —2a’b® +b® =400

4a%® =500 T 4a%° 2500

a® +2a%° +b® =900

(a®+ b3i2 =900

Which turns into a different two equations in two variables:



a®-b*=20 "> -—ad+bi=-20

Ya’+p’=30 + a+b’=30
2a® =50 2b® =10
a’=25 < b®=5
a=325 s b=35 &

From VW go bm

y=a-b=325-35

and then back o x. v

X=y+2=2+ 325-35

This is aﬁ?usually nice answer to a cubic in my experience. Your homework comes out of the
book, so you can expect to also have unusually nice answers like this.




