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Abstract

The aim of this paper is to give a conditions on n, so can be written as a sum

of four cubes, but this conditions work on another problem that deals with cubic
equation and the solution of nonlinear system of equation are also required This
work is very important in different branches of gpplied mathematics especidly in
number theory and cryptography.
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1. Introduction: Where a, b, ¢ and d belongs to the
There are many application in set of integer numbers .Using the
different branch of science that assumption,

dep;nd ontthhe es;ol utio[r;] of some open £+b= (a+ )3 —3a’—3db
problems therefore gives some :

open problems in Mathematics ¢ +d= (c+d)* —3cd—3cd
especialy in number theory and the Then,

solution for these problems could be n=(a + b)* —3ab? —3a%b+

broke the RSA cryptosystems that 3 5

used in internet transaction, if we can (f + d) —3cd- 3¢~ d

flnq the number of ways for writing n= (a 1 b)3 1 (C 1 d)3 _ 3ah(a+ b) _ 3cd(c 1 d)
an integer n as a sum of four cubic s

[2]. Our work can be obtained by n=(a+b+c+d)” - J(a+b)(c+d)
writing the problem as a cubic (a+b+c+d)- 3ab(@a+b)- 3cd(c+d)]
equation then try to solve this

equation using a modified method;

we get a sysem of non linear Letr =a+b+c+d

equation which is the condition for Therefore,
the open problems n
1. Formulation of the method: =r*—3r(a+ b)(c+d) -3

Now, we discuss how every integer 5 5 7 5
n can be written as a sum of four (ab° +a*b +cd* +c°d)

cubes and the condition on it LeeA=—3(a+h)(c+d]
Assumethatn=a’+b’+ ¢’ + d®

* Applied Science Department, University of Technology /Baghdad
** Foundation Technical Education, Collage of Technical M anagement
6602

https://doi.org/10.30684/etj.28.22.11
2412-0758/University of Technology-Iraq, Baghdad, Iraq
This is an open access article under the CC BY 4.0 license http://creativecommons.org/licenses/by/4.0



http s://doi.org/10.30684/etj.28.22.11
http s://doi.org/10.30684/etj.28.22.11
https://orcid.org/0000-0001-9258-9331

Eng.& Tech. Journal, Vol.28 No.22, 2010

Conditionson N For Writing it as A Sum of
Four Cubes

B=—3
(ab® + a%b + cd® + c*d)

Then,
n=r?+Ar+B
r*+Ar+ B—n) -0
LeeD=B-n,
Therefore,
r’+Ar+D=0
The values of A and D in the
equation above are not zero .So we
will solve the above equation
Consider that for two numbers
uandyv,

(u—v)*+3uv(u—v)=u®—

And if we substitute for A =
3uv, =D = *—* and r = u—v
.Since the result is zero, so u—v is a

root of our equation .When we find
the values of u and v the cubic
equation is able to solve Substitute

A
for v, using 3— the problem now, isto
a

find the root of the above polynomia
equations, [3], [4], and [5].

Note that u can not be zero,
because A would also be zero, so
neither u nor v is zero, hear

—D=u"—\*
A

To get U+D-(;7)°=0
3u

Multiplying throughout by ( to get
A 3
u6+Du3—(§) =0
Now, this equation is quadratic in u,
Therefore, _
(—Di\:D‘—l—s’l-[‘cfj ]
T /

2

Or simplified to get,

| 2
TP (T

There are three roots of cubic,
so we can find V from-D=u*—V?,
V’=u’—D

It is clearly that the discriminateA, is
the bit in the square root

D. . A
8=+ (3)°
There are three cases

1. IfA = 0,thendltherootsare
real, and at least two equal,[ G].

ng. If A =0, then *'.,E is a red

number, and so one root is red,
and the other two are complex

3 1f A=0, then VA s
imaginary, so al the roots are u
and v will be complex number.

By substation A in equation (1 )and
(2 )we get,

-D —
w= > + VA

D —
v=-+A
We take only the case one,

If A = 0, then from equation (1) and
(2) we get,

Sincer = 11 — Wthen,

r=—2 ?Where

r=a+b+c+d (1)
A=-3(a+b)(c+d)

D = —3(ab?+a’b+cd®*+c*d) —n
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AndA = 0, so Therefore any integer n can be
written as a cubic if it satisfied the
atb+c+d= above equations
. ||—3n’aL-.= S a?berd?ec?dlon 3. conclusion and recommendation
7= : 1. Find the vdues of a b, ¢ and d
Y 2 exactly to form any integersn
2. Make use of the above resultsin (3)
different application in number ’
D\ a3 theory.
=)+ () /
2 2 3. Make use of MATLAB software
—3{ab?+a?b+cd? +c%d)-n or Maple software to find these
( - ' ) + values.
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(a+brcrd)+ 3 B (arb)(c+d)=0
The conditions on writing any
integer n asasum of four cubes are

1) (atbrordy+ ¥ 6% (ath)(crd)=0

. =

M eb?alb+ctd)|+n 'I
2)

+(arb)(crd) *
=0
3 at+bP+cP+dP=n
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