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1 Definition of the Last Theorem of Fermat

Definition: 2™ 4+y™ # 2", where 2€N, yeN, zeN, neN, n>2

2 Algorithm for Proof by contradiction

2.1 Detailing the Original Formula

Let’s:
l,'ﬂ + yn — ZTL.
Let’s:
y<z<z.
Then:
2" +y" = (x4 yn)",
where:

Yn < Y.



2.2 Original and New Terms of the Formula for n=2

Consider the expressions (1) and (3) for n = 2:

Pyt =2 = (w4 y2)” (5)
Let’s open the brackets in expression (5):
y* =22 o+ y3. (6)
Let’s express = from expression (6):
y? — ¢
r="""2 (7)
2y2
Substitute (7) into (5):
2 2\ 2 2 2\ 2
v =Y 2 (v +y2> 2
+ = = Z5. 8
( 2y> ) / ( 2y> ? ®)
Let’s express zy from expression (8):
2,2
Y~ +ys
Zo = . 9
2= o, (9)

2.3 Conclusion 1

Let’s explain the value of z9 for given x and y, where € N and y € N. For this let’s represent expression (6)
as the following expression:

y? = y2(22 + ). (10)
Let’s represent the value y? under the conditions y» ¢ N and (2x) € N.
Let’s: }
yo=—, where [#p-m, (€N, peN, meN (11)
m
Substitute (11) into (10):
(22 -m+1
o 2 tl) (12)

2
m
Let’s transform expression (12), translating m? to the left side of the expression:

(m-y)? =102z -m+1). (13)

But because of condition (11), the right-hand side of expression (13) can not be a multiple of m. Therefore,
in the expression (10) y € N only in the case when yo € N. Then 25 = (x + y2) € N.
Conclusion 1: Expression (1) will be true if zo € N for z € N and y € N in the expression (5) .

2.4 Detailing the Formula (5)

Let’s consider in detail the values of y,  and z5 in expression (5), taking into account Conclusion 1 . Expres-
sion (5) has a number of solutions, but there are patterns that can be determined:



2.4.1 Definition of Parity x

Let’s represent solutions of expression (5) in natural numbers with allowance for condition (2):
32 4+4% =52 = (4+1)?, where y,=1
and the following derivatives of expression (14):

(3y2)? + (4y2)? = (4y2 +y2)?, where 1y >2

n+1 2 n+1 2
3+2n <Z4n> :<1+Z4n> , where neN, gy =1
n+1 n+1
(34 2n)y2)? ((Zéln) y2> = ((1—}—2411) y2> , where neN, yy>2

(14)

(15)

(16)

(17)

It follows from expressions (14), (15), (16), (17) that the larger term 22 of the expression (5) will always be

an even number.
Then:

x — always an even number.

2.4.2 Definition of Additional Terms of Formula (5)

Let’s represent expression (5) as following expression:

(1276)% + (Y200)? = (Y2220)* = (Yoo +42)?, where gy, €N, z,€N, 2z, cN.

In the expression (19) y, > 3, 22, = (z, + 1) — always odd numbers (see the (14) and (17)).

2.4.3 New Expressions for the Terms of Formula (5)
Substitute (7) and (9) into (19) and transform the expression by representing y = yay,:
2 2
(y%yi —y§> T (yog)? = <y§y§ +y§)
2y2 ’ 2y2
Let’s make visible cuts in the expression (21):

vi(yo —1)°

v3(yo +1)°
. :

+ (y2yo)2 = 4

Let’s derive new expressions for « and zo from the expression (22):

2 _
7= yQ(yo 1),
2
)
29 = — e

(18)

(19)

(20)



2.5 Transformation of the Original Formula

If expression (1) is true, then:
r < z< 2z

Then:
Yo > 2.

If expression (1) is true, then taking into account Conclusion 1, it can be represented as follows:
2"+ yt =(z22—k)"=((x+y2) — k)", where keN, k<uys.

Substitute (23), (24) and the value of y from expression (19) into (27):

(1/2(1/(?2—1))” + (Y210)" = (yQ(yiH) - ’f)n

From condition (26) it follows that expression (28) can be represented as the following expression:
2 n 2 n
n Y, —1 n Y2y +1
(M) rw) = ()

w, where w € N.

Let’s:

7N
S
<
Qv
l\DI
—
N———
3
_|_
<
o3
N————
Il

2.6 Proof of the Theorem

Let’s transform expression (29), taking into account expression (30):

2 1 n
yhw = 2" = <y2(y02+ ) _ k) .

Let’s take y5 out of the brackets in the right side of expression (31):

According to the conditions (20) and (27):
v ¢ N.

Then: .
w#v" or — #wv, where veEN, n>2.
Y2

Then the expression (32) for natural numbers can be represented as the following expression:
ypgw = 2" # yy v
But expression (35) can be represented as the following expression:
2" =ysw=yy + (Y3 f)=ys(1+f), where feEN, w=1+F
According to the conditions (36):

yf =" =y = (=) 2"+ P+ 2y Py ).

(32)

(33)

(34)



But according to the expression (34) the right-hand side of expression (37) can not be a multiple of ys:

ysf# 2" =y =(z— )" 2" Py 2y Ty

If condition (34) is true, then:

ypw # 2",

According to the conditions (27), (28), (29), (30), (31):

Then:

2 2

oy = (yz(yi - 1)"+(y2yo)n ” <y2(y§+1) _k>" _

"yt #E (2 — k)" =2", for n>2.

The Last Theorem of Fermat is proved.
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