These lecture notes are brought to you by the

Math, Physics,Engineering YouTube channel.

(Click the blue text to visit the channel)

Please consider subscribing and sharing.

Ring the bell in order not to miss future uploads!

Video explanation to the document is available at the following link:

Lecture in YouTube (simply click the blue text)

For question ,remarks, or support on PayPal support: math.physics3141@gmail.com
To support on Patreon follow the link: Patreon

We wish to solve the equation

24+ pr4+qg=0
We seek a solution of the form © = A + B. then
A +3AB(A+B)+ B*+p(A+ B) +q=0,
or
(A + B*+q) + (3AB 4+ p)(A+ B) = 0.
We try to impose a solution
AP+ B = —q
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So the equation that we obtain is
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and the corresponding choice for B will be
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The solution z that we are looking for is therefore

We know that there must be 3 solutions to the cubic equation , and each
number has 3 complex roots. At first glance this gives us 9 possibilities
for z, But since AB = —p/3 we see that

arg(B) = arg(—p/3) — arg(A)
which assigns to each value of A a unique value of B.
If we write the equation in the form

22 +3Pr+2Q =0
— /Q2+P3
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where for each the three possible complex values of A the corresponding
B is chosen so that arg(B) = arg(—P) — arg(A).

x:{’/—QJr Q2+P3+€/—Q—\/W

the solution to the equation is then
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Example: Find the roots of the equation :

and define

we obtain

x3—3x—\/§=O.

Here P = —1 and Q = —@. Then Q? + P3 = %— 1 = —%. which
implies
2
Q>+ P3 = :I:gz
Therefore
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Which means that the roots of the polynomial are

T1 = 2cos (%) = \/2+\/§,

To = 2CO08 (?%r) = —\/5,
17
x3:2008<—) = —1/2— /3.
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