





x3 - x2 = 48
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---< 1. calculation of root(s) belonging to the set of real numbers >---

x3 - x2 = 48

x3 - x2 - 48 =0 :E; :;!
a=+1 —
| —
I
b = -1

cancelation of degree 2 term (x2?):

set x =k - b/3a =k - (-1)/3 =k + 1/3

if x = (k + 1/3) then x® - x? - 48 = @ becomes:

(k + 1/3)2 - (k + 1/3)2 - 48 = @

recall: (a - b)3 = a® - 3a2b + 3ab? + b?

(k3 + k2 + k/3 + 1/27) - (k? + 2k/3 + 1/9) - 48 = @

k® + k? + k/3 + 1/27 - k? - 2k/3 - 1/9 - 48 = @

k3 - k2 + k2 + k/3 Q

2k/3 + 1/27 - 1/9 - 48

k3 - k2 + k? + k/3 - 2k/3 + 1/27 - 3/27 - 1296/27 = @

k3 - k/3 - 1298/27 = 0

k3 - k/3 - 1298/27 = 0 is based on the template k® + pk + q = @ with:

pR==-173

-1298/27

q

TARTAGLIA formula:
note (recall): cubic root of n = n*(1/3)
k = [-q/2 + V(g?/4 + p3/27)]~(1/3) +

[-a/2 - V(q2/4 + p3/27)]~(1/3)

k = [-(-1298/27)/2 + V((-1298/27)2/4 + (-1/3)3/27)]1~(1/3) +
[-(-1298/27)/2 - V((-1298/27)2/4 + (-1/3)3/27)]1~(1/3)

k=3+2/3

x=Kk+1/3 =>x=3+2/3+1/3 =4 <--- root #1

---< 2. calculation of root(s) belonging to the set of complex numbers >---

x3 - x2 = 48

X3 - x2 =43 - 42

X3 - 43 - x2 + 42 =0

(x3 - 43) - (x2 - 42) =9

recall: (a® - b3)

(a - b)(a% + ab + b2)

recall: (a2 - b2?) (a - b)(a +b)

(X - 4)(x% + 4x + 16) - (x - 4)(x + 4) =0 VA = iv39

(X - 4)[(x2 +4x + 16) - (x + 4)] =0

X (-3 + iv39)/2*1 = -3/2 + iV39/2 <--- root #2

(x -4)(x2 + 4x + 16 - x - 4) =0 X = (-3 - iV39)/2*1 = -3/2 - iV39/2 <--- root #3
(X - 4)(Xx* +4x - x + 16 - 4) = 0 --=¢ FINAL RESULTS »>---
(x - 4)(x* + 3x + 12) = @ root #1: x = 4

x2 + 3x + 12 = 0 root #2: x = -3/2 + iv39/2

A = 32 - 4%¥1%¥12 = 9 - 48 = -39 root #3: x = -3/2 - iv39/2
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---< 1. calculation of root(s) belonging to the set of real numbers >---

x3 + x2 = 48

x3 + x%2 - 48 =0

a = +1

b = +1

cancelation of degree 2 term (x2):

set x = k - b/3a = k - 1/3

if x = (k - 1/3) then x* + x2 - 48 = @ becomes:

(k - 1/3)% + (k - 1/3)% - 48 = @

recall: (a - b)® = a® - 3a%b + 3ab? + b3

(k® - k2 + k/3 - 1/27) + (k® - 2k/3 + 1/9) - 48 = 0

k* - k2 + k/3 - 1/27 + k? - 2k/3 + 1/9 - 48

k* - k2 + k2 + k/3 - 2k/3 - 1/27 + 1/9 - 48

(4]

(4]

k®* - k% + k2 + k/3 - 2k/3 - 1/27 + 3/27 - 1296/27 = ©

k® - k/3 - 1294/27 = ©

X

3

k* - k/3 - 1294/27 = @ is based on the template k® + pk + q = © with:

p = -1/3
q = -1294/27

TARTAGLIA formula:

note (recall): cubic root of n = n"(1/3)

k = [-a/2 + V(q?/4 + p?/27)]"(1/3)

[-a/2 - V(q2/4 + p3/27)]~(1/3)

+

k = [-(-1294/27)/2 + V((-1294/27)2/4 + (-1/3)3/27)]~(1/3) +

[-(-1294/27)/2 - V((-1294/27)2/4 + (-1/3)3/27)]~(1/3)

k = 3.6629

X k - 1/3 => x = 3.6629 - 1/3 =

3.3295 <--- root #1

---< 2. calculation of root(s) belonging to the set of complex numbers >---

x3 + x2 = 48

set t = 3.3295 (root #1 result)
XL EN=R RS

x3 - t3 + x2 - t2 =0

(x* - t3) + (x* - t2) = @

recall: (a% - b%®) = (a - b)(a? + ab + b?)

recall: (a%? - b2) = (a - b)(a + b)

(x - t)(x® + tx + t2) - (x - T)(x +t) =0

(x - t)[(x® + tx + t2) - (x + t)]
(x - t)(x®2 + tx + t2 - x - t) =@

(x - t)(x? + tx - x + t2 - t) (%]

=0



t = 3.3295 =>

(x - 3.3295)(x? + 3.3295x - x + 3.32952 - 3,3295) = @

(x - 3.3295)(x? + 2.3295x + 11.8855 - 3.3295) = @

(x - 3.3295)(x? + 2.3295x + 7.756) = ©

x% + 2.3295x + 7.756 = @

A = 2.32952 - 4*1%*7.756 = 5.4265 - 31.024 = -25.5975

VA = iv25.5975

X = (-2.3295 + iVv25.5975)/2*1 = -2.3295/2 + iv25.5975/2 = -1.1647 + iv25.5975/2 <--- root #2

X

(-2.3295 - 1v25.5975)/2*%1 = -2.3295/2

iv25.5975/2 = -1.1647 - iV25.5975/2 <--- root #3
===Z FINAL RESULTS >===

root #1: x = 3.3295

root #2: x = -1.1647 + iv25.5975/2

root #3: x = -1.1647 - 1v25.5975/2




