International Journal of Scientific & Engineering Research, Volume 4, Issue 8, August-2013
ISSN 2229-5518 1328

Mystery of Beal Equation:

a +b’=¢’

Author: Debajit Das
(Company: Indian Oil Corporation Ltd, Country: INDIA)

IJSER © 2013
http://www.ijser.org



International Journal of Scientific & Engineering Research, Volume 4, Issue 8, August-2013
ISSN 2229-5518 1329

ABSTRACT

The proof of Beal equation mystery has been published in this journal vide Vol-4 of Aug-edition, 2013. Subsequent
developments of the original theory were published in October & November editions. Due to phase-wise
developments the overall true picture of Beal equation mystery was not reflected in the first manuscript. Now the
picture is crystal clear and for the ease of apprehension | feel an urge to prepare a fresh manuscript consisting all
the topics of three editions and incorporating them in a proper order and eliminating some insignificant/irrelevant
topics.

This paper contains the same proof of Beal Equation Mystery i.e. without common factor among all the bases a Beal
equation cannot exist and then the theory behind the formation of Beal Equation. It is, as | believe more scientific,
more easy to understand and more presentable.

Keywords
Beal equation, N-equation & NZ-equation, Ngoperation & N, operation, Mixed Zygote form & odd Zygote form,
1. Introduction

a* +b¥ = ¢’ where a, b, ¢, X, y, z all are of positive integers & x, y, z> 2 is known as Beal Equation .
If this Beal Equation exists there must be a common factor among all the bases a, b, ¢ e.g. 2° +2° =24,
7°+7"=98° 19* + 38’ = 57 etc.

The proof of this mystery is still unknown to all mathematical communities. I believe that I have been able to give a
proof in favor of this mystery.

The proof is mainly based on the properties of Pythagorean equation a’ + b> = ¢* where a, b, ¢ are of positive
integers without any common factor among them.

The proof clearly shows that only one element of a, b, ¢ can produce powers beyond two like 3, 4, 5, 6, ..... so as to
receive three types of equations a" + b* = ¢ or a” + b™" = ¢” or a> + b> = ¢" under N-equation barring some cases
where two elements can also produce power such as 1 + 2° = 3%, 7% + 2° = 3%tc. which fall under NZ-equation.

For N-equation the LH odd element produces power by Ny operation among mixed zygote expressions i.e. mixed
with odd & even elements.

LH even element produces power by Ny operation among odd zygote expressions i.e. mixed with only odd elements.
RH odd element produces power by N; operation among mixed zygote expressions.

Any two of these three operations or all the three are not possible to run simultaneously.

So in N-equation only one element can raise its power beyond two. But in NZ-equation two elements can produce
power.

Apart from the proof that without common factor among the bases a Beal Eq. cannot exist, it also shows how Beal
equations are formed and there cannot be any common factor among the exponents of Beal Equation.

2. Natural Equation or simply N-equation.

a’ + b® = ¢* where the elements a,b,c all are of positive integers is said to be Natural equation provided its
comparable equation i.e. (o — B*)* + Qap)* = (o + B ..vnnnn..n Eq(A) has the property that a, p must be of
positive integers. (a, b, c) is said to be a prime set when there is no common factor among a, b, ¢ & said to be
composite set when there lies a common factor.

Now from the property (ap)® + (bp)” = (cp)* we can say that any prime set (a,b,c) can produce infinite number of
composite sets (ap,bp,cp) where 1 is any positive integer. But our concerned area is only for prime sets.

Now a* + b = ¢? can be of three types

D) (@) + (e’ =(es) i) (o)’ + (02’ =(03)" i) (01)+ (€)= (02)

where e & o denote even and odd numbers respectively.

Case 1) cannot be accepted as it is a composite set.
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Case ii) cannot be accepted as (0;)* + (0,)* = (2x — 1) + 2y — 1)* =2(2x* + 2y* - 2x — 2y + 1) =
2(an odd number) where x, y are positive integers, which cannot be a square quantity.
Case iii) is accepted and these can be of two kinds.

3. Natural equation of 1* kind and 2" kind.

To maintain the ascending order i.e. a<b < ¢, 1¥ kind is defined as odd < even < odd

= 20B > o — B> = (a/B) < V2 + 1 and 2™ kind is just its reverse.

From Eq.(A), it is obvious a, B are the combination of odd and even.

For 1 kind ¢ — b = (a— B)* = (an odd no.)* = k say, where k can be said as natural constant.
Also ¢ —a = 2 = 2(an integer)”

Similarly for 2™ kind k = ¢ — b = 2(an integer)’ & ¢ —a = (an odd no.)’.

3.1. Natural equation of 1* kind in functional form.

Here, [b+ (2x — 1) =2y’ + b* = [b + 2x — 1)*]?
where, 2y” is just greater than (2x — 1)* by an integer value.
or, b>—bdy*+4y'—4y’2x—-1)’=0 or,b=2y"+2y2x— 1)
or, b=2y’+4xy -2y, neglecting (-) sign.
La=4xXt +Axy —4x 2y +1 & c=4x+2y" +4xy —4x -2y + 1
.. leading functional set (a,b,c) = [Lfi(x), Ldx(x), Lyi(x)] =
[4x7+ 4xy —4x - 2y + 1, 2y" + 4xy -2y, 4x + 2y + 4xy —4x — 2y + 1]

sfork=1,putx=1&y=1, to get the leading prime set (3,4,5)

fork=9, putx =2 & y =3, to get the leading set (27,36,45)

for k =25, put x =3 & y =4, to get the leading set (65,72,97)

fork =49, putx =4 & y =5, to get the leading set (119,120,169) & so on

For a particular value of k we can change the functional expression so as to start the variable with one.
Say for k =9 i.e. for x =2, y starts from 3 i.e. (6y + 9)* + (2y* + 6y)* = (2y* + 6y + 9)* where y > 3

As ‘a’ is always linear & b, ¢ are always quadratic expressions, say a=Ax + B& b=Cx*+Dx + E
Obtain first three sets by putting y = 3, 4, 5 & they are (27, 36, 45), (33, 56, 65) & (39, 80, 89)
Forx=1,A+B=27& C+D+E=36

Forx=2,2A+B=33&4C+2D+E=56

Forx=3,9C+3D+E=280

Solving them we get (6x + 21)* + (2x* + 14x + 20)* = (2x* + 14x + 29)* where x = 1,2.3, ........

3.2. Natural equation of 2" kind in functional form.

Here, k = 2x%, . (b + 2x* — y9)> + b = (b + 2x)* where, y is an odd number so that y* is just greater than 2x* by an
integer value.
5 b2 2by? + (yP —4x%)y* =0 or, b=y?+ y\(y* — y* + 4x?). Neglect (-)sign.
b=y +2xy,a=y" +2xy + 2x* — y*=2x" + 2xy & ¢ = y* + 2xy + 2x°
. leading functional set (a,b,c) = [Lfi(x), Lox(x), Ly(x)] = [2x* + 2xy, y* + 2xy, y* + 2xy + 2x°]
o fork=2, putx=1,y=3to get the leading prime set (8,15,17)
fork =8, putx =2, y=3 to get the leading set (20,21,29)
for k=18, putx =3,y =35 to get the leading set (48,55,73)
for k=32, put x =4, y = 7 to get the leading set (88,105,137) & so on.

Here also, For a particular value of k we can change the functional expression so as to start the variable with one.
Followings are the few examples of N-equation in functional form.

1" kind. Fork=1, (2x+ 1)+ 2x*+2x)*=(2x*+2x + 1)?

Fork=9, (6x+21)*+ (2x*+ 14x +20)* = (2x>+ 14x + 29)°
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Fork =25, (10x + 55)* + (2x*+ 22x + 48)> = (2x* + 22x + 73)?
Fork =49, (14x+ 105)* + (2x*+ 30x + 88)” = (2x*+ 30x + 137)*

2" kind, Fork=2, (4x+4)*+(4x’+8x +3)* = (4x*+ 8x + 5’
Fork=38, (8x+12)"+ (4x*+ 12x + 5)* = (4x*+ 12x + 13)’
Fork=18, (12x+36)*+ (4x>+ 24x + 27)* = (4x> + 24x + 45)
Fork=32, (16x+72)*+ (4x>+ 36x + 65)* = (4x>+ 36x + 97)

Note:

For k=1&2, it will produce only prime sets, but in other cases some composite sets will appear intermittently as
because the nature of ‘k’in the relation (ap)* + (bp)* = (cp), where p = (an odd no,)* remains unaltered. In general,
For k =2" wheren=0,1,3,5,....... , N-Eq produces only prime sets.

Coefficients of x* for 1 kind & 2" kind are respectively 2&4. If it is taken into consideration then with the help of
first two leading sets we can find out the functional sets of all leading sets. To obtain the first two leading sets we
can adopt the following two simple methods.

Say, k=25= 52. Now, if the leading set be (a,b,c) then c =b + 25,
a=c—2.47[as 2.4% is just greater than 5°] . a=b—7.
S(b=7+b*=(b+25)? or,b=72. .. 1¥setis (65,72,97).

Similarly, for the 2" set a = ¢ — 2.5% [obviously, it will be a composite set]
s (b=25)%+b%=(b+25)% or,b=100. .. 2" set is (75,100,125).

Say, k=18. .. k=2.3%

Now, if the leading set be (a,b,c), thenc=b+ 18, a=c— 52=b-7.

s (b=7)+b*=(b+18)* or,b=55 . a=48 & c =73 & 1" set is (48,55,73)
Similarly, for the 2™ seta=c— 72 ..(b—31)*+b*=(b+ 18)* or,b=91

L a=60&c=109 .. 2"setis (60,91,109).

4. Natural equation in Mixed Zygote form.

In Mixed Zygote form, a N-equation can be written as,
1* kind

{(y+2x-1)° = ()°}” + {2.y.(y+2x-1)}” = {(y+2x-1)* + (y)’}* [ s leading set]
or, [{fxy)}” = 0T + 2-006y)- 00T = [{fxy)} + (o)} T
where, for a particular value of k, {f(x,y) - ¢(y)} is constant.

2" kind

{2x.0cty)} + {(x+y) = (07} ={(cty)’ + (07} . [as leading set]
or, [2.£(x,y).0()T + [{fex,y)}* ~ {00} T = [{fxy)}* + {60} T -

where, for a particular value of k, {¢(x)} is constant.

4.1. Example Chart of N-equation in Zygote form.

1"kind fork=1, (2*-1%)*+Q2.2.1)*=2*+ 1%~
(32=22+(2.3.2) = (3% +2H)%
(#-3% +(243)" =4+ 3%

fork=9, (6°—3%%+(2.6.3)°=(6>+3%"
(P-4 +(2.74) = (7" + 4.
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(82— 5%+ (2.8.5)* = (8% + 59~
fork =25, (9°—4%"+(2.9.4)° = (9° + 4%
(10> = 5% + (2.10.5)* = (10* + 5%)%.
(117 6% + (2.11.6)* = (11* + 6°)°.
2"kind fork=2, (2.4.1+ @ —17*=4*+ 1%
(2.6.1 + (6° = 192 = (6> + 1))~
(2.8.1) + (82— 1%)* = (8 + 1)~
fork=8, (2.5.2)*+(5°—2%)*=(5*+2%"
(2.7.2) + (77 = 2% = (7> + 2~
(2.9.2)* + (9> - 2%)* = (9% + 2%~
fork=18, (2.8.3)*+ (8 —3%)*=(8*+3?%"
(2.10.3)* + (10 = 3%)* = (10> + 3%)°.
(2.12.3)% + (122 = 3%)* = (122 + 3%

5. Two important operations.
5.1 N; operation

N; operation is defined as (a12 + blz)(az2 + b22) =(a;b, £ a2b1)2 + (aja, — /+ b1b2)2
e.g. 65=513=2*+ 1) +3)=23+£2.1)* + (22 —/+3.1)* =8+ 1% or, 4 + 7%

5.2 Ngoperation

Ny operation is defined as (a12 - blz)(az2 - b22) =(aja, £ b1b2)2 —(ajby azbl)2
eg.35=57=3"-2)4"-3)=(34+23) - (3342 =18 —-17%or, 6" — 1%

6. Power Characteristics of three elements of a N-equation a* + b’ = ¢,

Here we consider a is L H odd element, b is L H even element & ¢ is R H odd element.

Its comparable equation is (o — B%)* + Rap)’ = (o + P2 ..oovvvnn.... Eq(A)

Here a, B can be said as its mixed zygote elements. (a* — p*) & (a* + B?) can be said as mixed zygote expressions
which are conjugate to each other.

6.1 How the element ‘a’ produces power

a produces power from 2 to 3 by virtue of Ny operation in between (o — p*) & (o’ — p*)?

ie. (oF — B & {(o + B> — (2ap)*} on multiplication we get

{(0’ + ap) = 20f%)}° - {(20°B) + (a’B + BY)}°

= (o + 3ap?)? — (3a’p + B)* or, {a(o’ — B)}* — {B(o? — B)}* 2™ one can be neglected as it is a composite set.
= (@’ = %)’ = (o’ + 3ap’)’ - 3o’ + )’

Again by repetitive multiplication of (¢’ — p*) on both sides we get

(02 =P+ {"cio” "B+ "cia B L = o+ "o TR (B

Note: for n = odd integer it will always produce a relation like a ' + b* = ¢ where b is odd & c is even provided
zygote expression of ‘a’ is in the form of (even)* — (0dd)?

6.2 How the element ‘c’ produces power
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¢ produces power from 2 to 3 by virtue of N operation in between (o” + B?) & (o + p*)*

ie. (o + %) & {(«> — p*)* + (20B)*} on multiplication we get

[20%B)  (o7B — B)}° + (0 — a?) —/+ (20}

= 3a’B— B + (o — 3ap®)? or, {B(o’ + P} + {a(a® + B?)}* 2™ one can be neglected as it is a composite set.
= (@ + ) = Gu’p - )’ + (@’ - 3ap?)’

Again by repetitive multiplication of (a” + B*) on both sides we get
{a" = o0 2P+ . L "o P "o P V2= (o + pA)"

6.3 How the element ‘b’ produces power

Earlier we discussed the Mixed Zygote form of N-equation. Let us now introduce another form i.e. ‘Odd zygote
form’ of N-equation.

Wehavec+b=d*&c-b=d,>. . c=@d’ +d)2 & b=(d*-d,)2

& a=1(c*—b?) =V{(c + b)(c —b)} = d,d,.

= {(d\* = d,)2}* + (ddy)* = {(d,* + d,7)/2}? Here, d; & d, both are odd.
The example chart can be given below.
1* kind

Fork=1, (1.3)% + {(3*= 19)/2}% = {(37+ 1%)/2}?
(1.5 + {(52 = 19)/2}% = {(5+ 1%)/2}?
(1.7 + {(7P= 192} = {(7*+ 1H)12}2
(1.9 + {(9°— 1%)/2}* = {(9*+ 1%)/2}*

Fork=09, (3.9 + {(9*—3%)/2}% = {(9*+ 3%)/2}?
G112+ {(117=3%)2)% = {117+ 3H)/2}2
(3.13)* + {(13°=3%)/2}2 = {(13%+ 39)/2}?
(3.15)% + {(15 = 3%)/2}? = {(15*+ 3%)/2}2

Fork=25,  (5.13)* + {(13°=5%)/2}% = {(13°+ 59)/2}?
(5.15) + {(15° = 5%)/2}% = {(157 + 5%)/2}?
(5.17) + {(17° = 5%)/2} = {(17* + 5%)/2}?
(5.19)* + {(19° = 5%)/2}* = {(19*+ 5%)/2}2

2" Kind.

Fork =2, {(57= 392} + (5.3)* = {(5*+ 392}
(7= 5512} + (7.5)% = {(7* + 5%)/2}?
{97 = 7H/2}* + (9.7)* = {(9° + 7*)/2}?
{(112=9%/2}* + (11.9)° = {(117+ 9%)/2}?

Fork =38, {(77=39)/2} + (7.3)% = {(7° + 3%)/2}?
{(97— 57)/2}* + (9.5)% = {(9° + 5%)/2}?
((112= 7323 + (11.7)* = {(1 12 + 79)/2}?
{(132=9%)/2}% + (13.9)* = {(13%+ 9%)/2}?

Fork=18,  {(11°=5%/2}* + (11.5)* = {(11*+ 5%)/2}?
{(132= 7323 + (13.7)* = {(13% + 7%)/2}?
{(152=9%)/2}% + (15.9)* = {(15%+ 9%)/2}?
(177 = 11%)/2}* + (17.11)* = {(17*+ 11%)/2}?
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Here, b’ is expressible in the form of a;> — B,* whereas b is expressible in the form of (a,* — B,%) /2 where o, p both
are odd. So by Ny operation we cannot receive a relation like b® = o’ — B? But for b* by Ny operation we can always
get a relation (b.b/2)* = p* — q° where p, q both are odd.

Hence,(any even no.)™ °**™ cannot be a term of N-equation. It is under NZ-equation.

So it is observed that ‘a’ produces power by Ny operation among mixed zygote expressions i.e. mixed with odd &
even elements.

‘b’ produces power by Ny operation among odd zygote expressions i.e. mixed with only odd elements.

‘¢’ produces power by N; operation among mixed zygote expressions.

Any two of these three operations or all the three are not possible to run simultaneously.

So in N-equation only one element can raise its power beyond two.

The general form of N-equation where even element (b) is in power form by continuous applications of Ny
operations over b> & b?,can be written as

(0" + ("cic” a+ e Cad ... Y =(c"+ e at + )R
Which is a composite set with common factor 2" .

= (b"/2" "? + (d,))* = (d,)*, where obviously, d; & d, are odd.

Say, b =2".0" where o is odd.

= {2"™DF P2 4 (d))? = (d,)*, where GCF of n(m — 1) + 1 & pn > 1s0 as to receive the even element in power
form.

7. The cases where two exponents are greater than two.

The N-eq. a’+b>=c? a<b <ccan be defined as (302 - boz)2 + (ZaObO)2 = (ao2 + b02)2, where a, b, ¢ are N-elements
& ay, b, are its zygote elements.
(ay” — by®) & (ay” + by?) are the corresponding zygote expressions conjugate to each other.

If the zygote elements are of positive integers, we can have the equation
a* + b’ =c” where (a, b, ¢) is a prime set and if x >2,y=2=zor,ify>2,z=2=xor,ifz>2,x=2=y

If the zygote elements are of irrational nature i.e. in the form of (p + qVr), we have the N-eq. renamed as N-eq. of
irrational zygote elements or simply NZ -equation.

= {(p+qVr)’ = (p— qVr)’}* + {2(p + qVr) (p — q\)}* = {(p + qVr)* + (p — qVr)*}’

or, (4pqVr)* + 2(p” — ¢’} = 2(p> + q'1)}’
or, {p)* — (qVr)’}* + {2p.qVr}> = {{p)* + (qVr)’}’

Here also like N-eq. the RH term of NZ-equation can produce even power by virtue of N operation in between

mother expression & self and odd power by same N, operation in between mother & its zygote elements.
Similarly, corresponding LH term of NZ-eq. can produce power by virtue of Ny operation.

These two N & Ny operation cannot run simultaneously. Hence, only one element can produce power greater than
two. But after Ny or N, operations, the irrational element can produce power due to presence of r factor. Here, if x,
y>2thenz=2 & so on.

Let us write the N-eq. in power form:

(02 = B+ {"cio P+ "esa” PP = (o e R L) ceeeee(B)

{a" =0 2P+ L+ {0 P —"Tes P Y= +p)" .......(O)

For NZ-eq. where o is integer & P is irrational Eq.(B) can be written in two ways.

(o — B*)" + {Bf(a, P, n)}* = {ag(a, P, n)}* whennis odd. ....... (B1)
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(o — )"+ {apf(a, B, n)}* = {g(a, B, n)}* when n is even. ....... (B2)

The integer element i.e. third one cannot produce power. If the irrational element i.e. second one produces power,
f(0, B, n) must be in the form of p>™ in case of n is odd and in the form of (af)™™ in case of n is even.

Similarly Eq.(C) can be written in two ways

{ag(a, B, n)}* + {Pfi(a, B, n)}* = (o’ + B)" whennis odd ...... (C1)
{gi(a, B, n)}> + {opfi(a, B, n)}? = (o + B2)" when n is even ......(C2)

The integer element i.e. first one cannot produce power. If the irrational element i.e. second one produces power,
fi(0, B, n) must be in the form of p*™ in case of n is odd and in the form of (af)™™ in case of n is even.

Example in favor of Eq.(C1)

forn =3, 30— B> =p™ or, ™ + B> — 30’ = 0, where obviously, m is even & B is in the form of qVr, (q, r are odd) &
there is no c.f. among a, p, q.

We have, (V3)* + (V3)? = 3.2 Hence, consider the equation,

(22— (\3)2+ (2.2V3)2 = {27+ (V3)* P ie. 12+ (4\3)2 =T~

By N5 operation in between 7* & 7 i.e. in between 1% + (4\/3)2 & 2*+ (\/3)2 we get, (8\/3 + \/3)2 + (2 —/+ 12)* where
one case is 3° + 10> = 7°.

Example in favor of Eq.(C2)

For n = 4, we have irrational element B.4(p* — o). Put o =1 & p =2, we getd(p* — o’) =4 = (\2)* = B*
Hence, consider the equation {(N2)> — 17}* + (2\2)* = {(\2)* + 1%}?

or, 17 + (272)* = 3. Apply N, operations in between {1° + (2V2)? } & self.

(N2 £ 2\2)* + (8 —/+ 1)* = 3%.3% or, 2° + 7% = 3% or, directly from Eg-(C) we get the same result.

On the same logic for n =2, we get 1 +2° = 3%

As both the binomially expanded elements under Eq-(C) are sum of alternately (+) & (—), it will produce the
relations of low value elements. But Eq-(B) will produce relations of high value elements.

Let us take the example of 17° + 27 = 717% It is an example of low value elements. Here, if we proceed from 71 for
N; operation , by back calculation we can say,

71 = [N{(71 + 8\N2)/2} * + [V{(71 = 832)/2}]* =p> + ¢° (say)

Now applying Ns operation in between (p* + q°) & self we get the relation 17° + 27 = 717,

We can proceed from the element 17 also. 17 must be expressed in the form of p” — q” where by successive Ny
operations (3 times) on 17 we can get the same relation 17° + 27 = 712, may be nature of p, q are different i.e. not in
the form of p =s & q = tVu where s, t, u are integers. For integer values of s, t, u Ny operations will produce relations
of high value elements.

From Eq.(A) we cansay (p+q)° =17+ 82 & (p—q)* =17 - 82
=Sp="%[17+8V2)" + (17 -8V2)"* & q="4.[(17 + 8\2)"* — (17 — 8\2)"?

Computer generated some relations are given below.
7P +132=2°

35+ 11%=122?

177 +76271° = 21063928>

1414° +2213459% = 65’

9262° +15312283% = 1137

43% +96222° = 30042907°

338+ 1549034% = 15613° etc.

All can be explained in similar ways.

8. Theory behind the formation of Beal Equation.
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The N-equation a® + b® = ¢* where a, ¢ are odd elements & b is even elements can be redefined in power form as

a" + b* = c¢? where a, b, ¢ are powerless &n=2,3,4, ......

a? +b*=c" where a, b, ¢ are powerless &n=2,3,4, ......

a2+ b* = ¢* where a, b, c are powerless &n=1,2,3,4, ......

Here, one cannot be the element of N-equation.

For NZ-equation two exponents can exceed beyond two. Exponent of one of the elements under Ny or N; operations
must be restricted to two. One can be element of NZ-equation.

A prime or composite set of three numbers (a, b, ¢) where a + b = ¢ can produce a Beal equation after choosing a
common multiplier provided any two numbers of a, b, ¢ are in power form greater than two

and the powerless term must have at least one factor with power greater than 3, say b ="y = " ".p'y where n > 3,
n—r> 3. For the corresponding other factor a = By, o” ' will be common multiplier to produce Beal equation where
GCEF of (p — 1) with power of a, ¢ separately & that of p with (n —r) will be greater than 3.

Ifaorb=1, say a= 1, then for the powerless term (powerless means if p = 1, power of y < 2), say b, b" will be CM
where GCF of n with power of ¢ > 3. It is true for a=1 = b also.

In more simplified way we can say, for any two numbers A & B (> 1) which are prime to each other if it is found
A™ + B"=y* B where a > 3, then select a number p from 4,5,6 ....., a such that GCF of p & «,

(p-1)&m, (p— 1) & n all are > 3. If p exists then Beal eq. will exist with common multiplier p° '

Obviously, to produce Beal equation

m, n, o cannot be all prime.

For m # n; m, n cannot be prime.

If o is prime; m or n cannot be prime.

As the consecutive nos. p & (p — 1) do not have any common factor in between them, hence for any Beal equation
A*+B'=C" (x,y, z) is a prime set i.e. no common factor lies among X, y, z. In between two there can be a
common factor. This implies all the powers cannot be even.

9. Few examples for the existence of A™ + B"=vy".p where a.>3,y>1

Any even number can be expressed as N = 2".p where p is an odd integer & n is an integer known as degree of
intensity of N i.e. D(N) =n.

Say, N =A™ — B" where A & B are two odd nos. > 3 & prime to each other and m, n both are odd.
=S>N=1+e)"-(1+e)"

After Binomial expansion, N = e;(an odd integer) — e,(an odd integer)

Say, e, = 2.0, & e, = 2%0, where 0, & 0, are odd integers.

= if p #q, N =2%(an odd no.) where 0. = Min (p, q) & to create Beal eq. o > 3

Forp=q=aq,

N = 2°[(mo; — n0y) + ("¢2.01> = "2.05°)2% + ("c3.01° — "c3.0,°).2%% + ... ]

=2%"* (an odd integer) where Ami, = 1. So o> 2

If D(mo;, — no,) > 2 then o> 1.

For m, n both are even,

N= (mel — nez) + (mC2612 — nCzezz) + o

= D(N) > Min (p, q) + 1 = to create Beal eq. Min(p,q)>2

Say m, n are combination of even & odd.

For p=q=a, N =2%(an odd integer). Hence, to create B eq. a. >3
For p # q, Min(D(me;), D(ne,) > 3

Say, A & B are even & for any integer values of m, n (>3),

Say, N = (1 +a")™ — (1 + a’h)" = a’(an even no.), after binomial expansion.
To create Beal eq. o> 3

Say, A is even & B is odd & m, n are any integers > 3

Say, N = (1 +a"g)™ — (1+ 2* a"h)" = a%(an odd no), after binomial expansion.
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To create Beal eq. a.> 3
For a particular acceptable value of a there can be infinite no. of sets (m, n).

For a + b = ¢, any two number taken from each side must be in power form. Say, a & c (both > 1) are in extreme
power form with bases a; & c;. Then there must be a common factor among (a; — 1), b, (¢; — 1) in the form of o~
where 0=1,2,3,4,..... & k>3[6=1 fory=1]. If not, it is to be understood that a, ¢ are not prime to each other.
Already there exists a common factor y.

Let consider the case N = A™ + B" where A & B are any two odd integers (> 1) & m, n are any two integers > 3
Say, A=1+y"I; &B=1+7y"],

SN=(1+y%1)"+ 1 +y"L)"

=2[ 1 + (ml; + nL)y* + ("coL,* + "e L)y + ... ]

=2[ 1 +y*P]

Now y*P & (1 + y".p) two consecutive nos. cannot have a common factor y*.

= N=2(anoddno.) & D(N)=1

In spite of considering common factor y* result is free from y”. Hence, it’s not capable of producing Beal eq. for y #
1

Here the result 2(odd no.) i.e. 2.0,"".0,".....has the limitation py, ps, ps,...< 3

(* subject to Proof)

Say, A is odd & B is even.

N=(1+¢)"+(1+0))" where e; =y".e, & 0; = y*.0,, obviously y is odd.

=2+ ("cr.e; + "cr.oo)y" + ("ca.ert + "er.0t Y L

=2 +v“P = N does not have a c.f. y* as two consecutive odd nos. cannot have a common factor.
Hence, it is also not capable of producing any Beal eq. for y # 1.

In the above all we have discussed considering the fact that A, B are prime to each other. If there is a common factor
in between A & B, then it is always possible to have a relation like A™ = B" = y“p.

Conclusion

Whether my proof is correct or wrong it needs to be examined by an expert number-theorist and after all it should be
accepted by all mathematical communities. The total nos. of solutions of a* + b* = ¢”, where (a, b, ¢) is a prime set &
any two of (X, y, z) > 2 & other = 2, seems to be finite. If it is so, how many? It needs further investigations.

Moreover, from N-eq. so many important things can be noticed such as:

a) if (612 + 012)(622 + 022) produces a relation es2 + 032 = e2 + 0,7, then
Max(es, €4) + Max(03, 04) = (1 + 01)(e2 + 02)
| Max(es, e4) — Max (03, 04) | = |(€ — 01)(€2 — 0,)]

b) if (a12 - blz)(az2 - bzz) produces a relation a;> — by> =a,” — by, then
(a]2 +b 12)(322 + bzz) will produce a relation a> + by =as + by’

¢) For a N-equation a” + b”> = ¢* where a & ¢ are odd integers, the prime numbers excepting two can be divided into
two types. Those who belong to ‘c’ as a prime factor or alone can be said as type-2 and the rest can be said as type-1
Obviously, type-2 prime nos. are distributed to all values of ‘k’ and remains present for a particular value of k
uniquely i.e. k = ¢ — Max{ 2ab, (b® — a*)} whereas type-1 & type-2 both are belonging to ‘a’ under k = 1 as a prime
factors or along.

If P, be a prime no. of type-2, then P22 ,n=0,1,2,3, ...; can be expressed as a’ + b’ uniquely

All the prime numbers of type-1 & type-2 both with exponent 2", n=0, 1, 2, 3, ..... can be expressed as difference
of two square quantities of two consecutive nos. uniquely i.e. {(P + 1)/2}* = {(P - 1)/2}*. But for type-1 prime
number it is (even)” — (odd)* & for type-2 prime no. it is (odd)” — (even)”.

IJSER © 2013
http://www.ijser.org



International Journal of Scientific & Engineering Research, Volume 4, Issue 8, August-2013

ISSN 2229-5518

Any composite no. whose all prime factors are of type-2 can be expressed as (¢)> + (0)* & (0)* — (¢)* but not

uniquely.

Any composite no. whose at least one prime factor is of type-1 can be expressed as (¢)> — (0)* but not uniquely. It

cannot be expressed as (e)* + (0)°

When N is found to be prime by digital analysis we can establish the following fact.

Digit of unit Digit of 10™ Remarks
Place of N Place of N

lor9 even ‘N’ is of type-2

Jor7 odd ‘N’ is of type-2

lor9 odd ‘N’ is of type-1

3or7 even ‘N’ is of type-1

=DP; -1)=1&DP,—-1)>1or, (P, +1)/2=even & (P, + 1)/2 =o0dd
* For any even number N = 2".p where p is an odd integer, n is said to be degree of intensity & denoted by D.

d) With the help of N-equation it has been possible to analyze all the important aspects of Beal-equation. It also
covers the proof of Fermat’s Last Theorem i.e. a" + b" = ¢" where n is positive integer > 2, does not have any
solution. Now we can put our attention over the fact a” + b" = ¢" + d". For n = 2 all the relations are made available
from the right hand element ( ¢ ) of N-equation. Any composite number of ¢ having at least two prime factors can
produce such type of relations. But what happens when n > 2? It will be worthy to mention here that for n = 3, the
minimum number having the property a’ + b* = ¢’ + d°, was first noticed by great mathematician Sir Srinivasa
Ramanujan i.e. 1° + 12° = 9° + 10’ = 1729 (Ramanujan number). But is there any relations among a, b, ¢, d or can all
the relations be arranged in a systematic manner like N-eq?

From N or NZ equation one thing is clearly understood that a®" + b*" = ¢*" + d*", for n > 1 does not have any
solution. Because this type of relation is obtained only by N or Ny operation where two equal powers more than
two is absurd.

So there lies ample of scopes for further development of N-eq. particularly in the field of prime numbers.
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