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        In the article showed that the equation of Fermat’s theorem is the transcendental  

        equation. This transcendental equation has no solution in integers. Therefore, 

        Fermat's Last Theorem is true.   
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                           1.  EQUATION ppp AyyV =−+ )(  

 

       1. We consider the equation: 

 

.3, ≥=+ pzyx ppp                (1)                              

 

            Fermat’s theorem: the equation (1) has no solutions in integers ),,( zyx , if 

integer 3≥p , [1, 2].                                                       

             If the number is not an integer, then it is either a rational fraction, or irrational 

value. Let the numbers ),,( zyx  are the rational fractions, then the relation (1) we can 

lead to a common denominator.  In this case, the equation (1) will have solutions in 

integers, contradicting Fermat’s theorem. 

             Fermat’s theorem we state as follows: if an integer 3≥p , then in the equation (1) 

at least one of the numbers ),,( zyx  is an irrational number. We consider the equation 

(1), provided that the variables ( )zyx ,,  are positive integers. 

         2. Assuming that yx = , the equation (1) becomes: 

 

                                           .3,2 ≥= pzy pp                                         (2) 

 

             From (2), we have the expression: 

 

                                            .3,2 ≥⋅= pyz p                                       (3) 
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             For integers ( )zy , , the equality (3) is not feasible (Appendix). Consequently, if 

in equation (1) yx = , then at least one of the numbers ( )zy , is an irrational number. 

         3. Provided zyx <<<0 , we write equation (1) as follows: 

 

                                   
.0

,3,

>>>

≥=−

xyz

pxyz
ppp

                                          (4) 

 

             If x is an integer, then by Fermat’s theorem, at least one of the numbers ),( zy  

is an irrational number.  

  Let Ax = , where a positive integer is A .  

  In this case, the equation (4) we write as: 

 

            
.0

,3,

>>>

≥=−

Ayz

pAyz
ppp

                   (5)   

 

             Provided zxy <<<0 ( Ay = ), a problem also reduces to the equation (5) in the 

form: 

 

                                
.0

,3,

>>>

≥=−

Axz

pAxz
ppp

                                          (6) 

 

         4. Any composite integer can be uniquely represented as a product of prime factors. 

             We represent the integer )3(, ≥pAp as an expansion in integer factors 

( )UV ,  provided that 1≥> VU : 

 

                            3,1, ≥≥>⋅= pVUUVAp ,                                   (7) 

 

                             { } ),1(, NkUVUV kk =⋅=⋅ ,                        (8)  

 

                 .,1,,...... 1111 UUVVUUVUVUV kkNNkk ==>⋅==⋅==⋅  

 

  For an odd number A , integer multipliers  ),( UV  are odd numbers. For an even 

number A , integer multipliers ),( UV  are either even integers or integers of different 

parity. 

         5. Consider the equation (5). 

             In view of (7), we represent the equation (5) in the form of decomposition on the 

multipliers: 
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      UVyyzyzzyz pppp ⋅=+⋅++⋅+⋅− −−−−
)...()(

1221 ,           (9) 

                           2,2 ≥= nnp ; 1,12 ≥+= nnp .  

 

             Since ( )UVzy ,,, - integers, 0>> yz 0>> VU  then the equation (9) can be 

represented as a system of equations: 

 

,Vyz =−                                                       (10) 

 

Uyyzyzz pppp =+⋅++⋅+ −−−− 1221
...   ,                  (11)             

   

                     ,kVV ≡  ,kUU ≡   ,kyy ≡   kzz ≡ , ( )Nk ,1= . 

 

             In view of (10), the equation (5) takes the following form: 

 

                                 3,)( ≥=−+ pAyyV ppp
 ,                               (12) 

                               AyAyV >>+ ,)(   .                                            

 

  In the equation (12) ( )AV ,  are integers of the same parity, by definition. 

         6. For equation (5) we have the condition: 

 

                                           .yAz +<                                               (13) 

 

             In view of (10), the inequality (13) has the form: 

 

                                                  .AV <                                               (14)   

            

             Therefore, under the condition AV ≥ , the equation (12) has no solution in the 

integers ),,( AVy . 

          7. We consider the special solutions of equation (1). 

    Assuming that 1=y , we have the solution:  

 

    .3,)1(1
/1 ≥+=+ pAV pp                           (15) 

 

   Assuming that Ay = , we have the solution:  

 

                  ( ) .3,12 ≥⋅−= pAV
p

                          (16)  
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   Assuming that Vy = , we have the solution:  

 

                                     ( ) .3,12
/1

≥−⋅= pVA
pp                 (17)                                           

 

   Provided that AV = , we have the inequality:  

 

                                         ( ) .2, ≥+>+ pyAyA ppp
                       

 

             Since for the integers ( )AVy ,, and subject to 3≥p , the equalities (15) – (17) 

are not feasible, then for the equation (12) we have the following inequalities: 

 

              
,1

,

VAy

VyA

<<<

<<
                          (18) 

 

     
,

,

yAV

yVA

<<

<<
                (19)   

 

                                                 
.1

,

AVy

AyV

<<<

<<
                         (20) 

 

             The inequalities (20) are in contradiction to equation (12), since by 

condition Ay > .  

         8. Consider the equation (12) subject to (18). 

             We represent the equation (12) in the form: 

 

       .3,11 ≥=





















−








+⋅








p

V

y

V

y

A

V
ppp

                (21) 

 

             For the equality (21) we have the following inequality: 

 

                    .2,11 ≥>







−








+ p

V

y

V

y
pp

 

 

             So, for the integers ( )AVpy ,,, and under the condition AV > , the equality (21) 

is impossible: the left side is greater than 1. Therefore, under condition (18), the equation 

(12) has no solutions in integers. 
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             Consider the equation (12) subject to (19). We write the equation (12) as: 

 

                                   .3,111 ≥=













−








+⋅








p

y

V

A

y
pp

                      (22) 

 

  Since Ay > , then from (22) we have the inequality:  

 

                                      .3,111 ≥<−







+ p

y

V
p

                             (23) 

 

             From (23), we obtain the condition for integers ),,( Vpy : 

 

     ( ) ( ) .3,112312 3 ≥<−≤−⋅< pp
y

Vp p
             (24) 

 

   In the expression (22), we separate the factor )( Vp : 

 

,3,1

1

≥=







⋅







⋅








−

p
V

y
f

A

Vp

A

y
p

                  (25) 

 

                              ,11













−








+⋅=








p

y

V

Vp

y

V

y
f .1>f                        (26) 

 

             So, for the integers ( )AVy ,,  and subject to yVA << , the equality (25) is 

impossible: the left-hand side is greater than 1. Thus, under the condition AVy >> , 

equation (12) has no solutions in integers. 

       9. Consider the equation (25) provided VAy >> . 

           If AVp ≥⋅ , then the equality (25) is impossible: the left-hand side is greater than 1. 

           Provided VpA ⋅> , from (11), we have the following inequality:  

 

                                  .,1 yAVp
V

y
f

A

Vp
<<<








⋅                                (27) 

 

           In view of (26), from (27), we have the inequality (23) and the condition (24). 

           Thus, for equation (12), we have the condition (24) and the following inequality: 

 

                                      .3, ≥⋅>> pVpAy                                   (28) 
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     10. We represent the equation (12) as follows: 

 

                              

.,

,3,11

p

p

y

A
u

y

Vp
v

pu
p

v









==

≥=−







+

                                 (29)  

 

            We use the binomial formula:                      

 

                                 .1
0

kpp

k

k

p

p

p

v
C

p

v
−

=








⋅=








+ ∑                             (30) 

 

               k

pC  - Binomial coefficient:  

 

                                 

( )

.1!1!0,,1

,0,
!!

!

110 ======

≥≥
−

=

−
pCCCC

kp
kpk

p
C

p

pp

p

pp

k

p

  

 

            With (30), we write (29) as follows:  

 

                          .3,,
1

1

12

0

≥<=






















⋅⋅+⋅

−−−

=

∑ ppvu
p

v
C

p
v

kpp

k

k

p      (31) 

 

            Under the condition uv ≥  , equality (31) is impossible: the left-hand side of 

equality more the right-hand, by definition. Consequently, for equation (29) we have the 

following condition vu >>1 , and for equation (12) we have the following condition: 

 

                             3,,1 ≥>>>







> pVpAy

y

Vp

y

A
p

.                (32) 

                            

      11. Consider the equation (1.12) under the condition aA = , a  - a prime number, 

( 2≥a ). In this case, equation (12) has the form: 

                

                                    ( ) .3,2, ≥≥=−+ paayyV ppp          (33) 
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             In equation (33), ( )Va ,  are integers of the same parity. 

             In view of (14), for the equation (33), we have the following conditions: 

 

                                     ( ) ,, VayayV >>>+                               (34) 

 

                                     ( ) .,, VayaayV >>>+                          (35) 

 

           We imagine a whole number pa as an expansion in integer factorization ( )UV , : 

 

                                       .3,1, ≥≥>⋅= pVUUVa p                       (36) 

 

             Under the condition 2,2 ≥= nnp , the factors ( )UV ,  are: 

 

                                      .),1(,, niaUaV inin === +−                  (37) 

 

             Under the condition 1,12 ≥+= nnp , the factors ( )UV ,  are: 

 

                                      .),0(,,
1 niaUaV inin === ++−                (38) 

 

             In view of (37) and (38), inequality Va >  has the form: 

 

                                                   ., niaa in ≤> −                                 (39) 

              

             The inequality (39) is feasible only if ni = .  

             In this case, 1=V  and the conditions (34) - (35), respectively, take the following 

form: 

 

                                              .2,1 ≥−> aay                                 (40) 

 

                                              .2,1 ≥>>+ ayay                        (41) 

 

             For integers ( )ya , , the condition (41) is not feasible.     

             Consequently, the expansion (36) can be represented only in the form: 

 

                                       .3,,1, ≥==⋅= paUVUVa pp             (42) 
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             Thus, equation (33) has the form: 

 

                           ( ) .2,1,3,1 ≥−>≥=−+ aaypayy ppp          (43) 

 

             Under the condition 2=a , equation (33) is:  

 

                                    ( ) .3,21 ≥=−+ pyy ppp                          (44) 

 

             For an integer y , any parity, equality (44) cannot be satisfied: the left hand side is 

odd. Consequently, for the equation (33) we have the condition: a prime number 3≥a . 

            Under the condition ay = , equation (33) has a solution: 

 

                                            ( ) .112 =⋅− ap                                     (45) 

 

             For an integer a , equality (45) is not feasible.  

             Thus, for the equation (33) we have the condition: 

 

                                             .3, ≥> aay                                         (46)   

                       

             Equation (33), we will present in the form: 

 

                                 .3,3,1
1

1 ≥≥







=−








+ pa

y

a

y

pp

            (47) 

    

             According to (24) and (32), provided that aAV == ,1 , for the equation (47) we 

have the following inequalities: 

 

                                    ( ) ,3,112 ≥<−⋅< pp
y

p p                          (48)  

 

                                    .3,1 ≥>><







< pay

y

a

y

p
p

                        (49)    

 

             Equation (47) is a special case of (29), provided that aAV == ,1  a prime 

number .3≥> pa  
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                                     2. THE TRANSCENDENTAL EQUATION 

 

                1. We consider the equation (1.29): 

 

                                    3,11 ≥=−







+ pu

p

v
p

 ,                         (1) 

 

                                       .10 <<<< p uuv                                  (2) 

 

            Transform equation (1) to mean:  

 

                          ( ) 3,10,11
/1

≥<<+=+ puu
p

v p
 .                  (3) 

          

             We represent the right side of (3) as a power series:  

 

                                 ( ) ( ) .1
1

11
1

1/1

k

u
B

p
u

k

k

k

kp
⋅⋅−⋅+=+ ∑

∞

=

+                 (4)  

 

             The coefficients 1, ≥kBk are: 2,1,11 ≥<= kBB k  

 

                                  
( ) ( )

2,
!)1(

1)1(1
1

≥
−⋅

−−⋅⋅⋅−
=

−
k

kp

pkp
B

kk .               (5) 

 

              We use the definition of the function of the natural logarithm: 

 

                            ( ) 10,1)1ln(
1

1 <<⋅−=+ ∑
∞

=

+ ε
ε

ε
k

k

k

k  .                     (6) 

          

              Using (9), we represent (7) as: 

 

                   ( ) ( ) ( ) 10,
1

1ln
1

11
/1

<<⋅++⋅+=+ uug
p

u
p

u
p

 .        (7) 

 

             The function ( )ug  is the power series of the form:  

 

                          ( ) ( ) ( ) .11
2 k

u
Bug

k

k

k

k ⋅−⋅−= ∑
∞

=

                                    (8)         
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  In view of (7), equation (3) is:  

   

                      ( ) ( ) .10,1ln <<<−=+ uvugvu                                   (9) 

 
             For the equality (3), we have the relation:  

  

                            ( ) .1ln1ln u
p

v
p +=








+⋅                                           (10) 

 

            In view of (10), equation (9) is: 

 

                     ( ) .3,
1

11ln1 ≥⋅+=







+−








+ pug

pp

v

p

v
               (11) 

                    

             We write the equation (11) for the variables ( )VAy ,, : 

 

                







⋅+=








+−








+

y

A
g

py

V

y

V 1
11ln1 , 3, ≥>> pVpAy  (12) 

                                       

            For the variable y , the equation (12) is a transcendental equation of the natural 

logarithm. So, the algebraic equation (1.12) reduces to the transcendental equation (12).  

 

        2. Consider the equation (11).  

            In view of (6), the left-hand side of equation (11), we represent in the form:  

 

                          ( )
k

k

k

p

v

kp

v

p

v








⋅⋅−+=








+−








+ ∑

∞

=

1
111ln1

2

.         (13) 

 

            In view of (8) and (13), equation (14) takes the following form:  

 

                   ( ) ( ) 3,01
1

1
2

≥=













⋅−−








⋅⋅−∑

∞

=

p
p

u
B

p

v

k

k

k

k

k

k
.           (14) 

 

             We introduce the notation:  

 

                                             ( ) .1
1−⋅−= k

kk pBR                                (15) 
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             From (5) and (15), we have the expressions: 

  

                                   1,0,
1

,1 2121 ==
−

== RR
p

p
BB  

                                     

.3,2,
1

1

,3,1,
1

11

1

≥≥⋅








−

−
=

≥≥
−

=

++

+

pkp
B

B

R

R

pk
pk

pk

B

B

k

k

k

k

k

k

           (16) 

 

             From (16), we have the following inequalities: 

 

                                               

.2,1

,1,1

1

1

≥≥>

≥>≥

+

+

kRR

kBB

kk

kk

                          (17) 

 

             With (15), we write (14) for the variables ( )VAy ,, : 

 

                           ( ) 0
1

1
2

=






















−








⋅⋅

⋅
⋅−

⋅
∞

=

∑
kkp

kk
k

k

y

Vp

y

A
R

pk
,           (18) 

 

                                        .3, ≥>> pVpAy  

 

       3. We write the equation (18) as follows: 

 

                                               ( ) ,01
2

=⋅−∑
∞

=k

k

k
b                                (19) 

 

                                      ( ) .0,
1

>−⋅⋅
⋅

= k

kk

kkk bvuR
pk

b             (20) 

 

  Equation (19), we will present in the form of: 

 

                                                 ( ) .0
1

122 =−∑
∞

=

+

k

kk bb                          (21) 

   



 12

  So, we have the equality: 

 

                                                    .1,122 ≥= + kbb kk                             (22) 

                               

             In view of (20), the equality (22) has the form: 

 
  

              
( ) ( )

,
12

2
1

12

2 22

122

kk

kk v
pk

vk
uR

pk

uk
R ⋅









⋅+

⋅
−=⋅








⋅

⋅+

⋅
− +      (23) 

 

                        ,1,1,
1

1
212

2

12

2

12
≥≥>















−

−
⋅= +

++
kRR

B

B
p

R

R
kk

k

k

k

k
           (24)  

 

                            .1,1,
2

12
122

2

12
≥>>

−
= +

+
kBB

pk

pk

B

B
kk

k

k
              (25) 

                              

             For the right-hand side of (29), we have the condition: 

 

                              
( )

.3,1,10,1
12

2
≥≥<<<

⋅+

⋅
pkv

pk

vk
               (26)  

 

             According to (26), for equation (29), the following condition is necessary: 

 

                           
( )

.3,1,10,1
12

2

2

12 ≥≥<<<⋅
⋅+

⋅ + pku
R

R

pk

uk

k

k          (27) 

 

             For the condition (27) we have the inequality: 

 

                       
( ) ( )

.10,
12

2

12

2

2

12

2

12 <<⋅
⋅+

<⋅
⋅+

⋅ ++ u
R

R

pk

k

R

R

pk

uk

k

k

k

k         (28) 

   

             Consider the following inequality:  

 

                                
( )

.3,1,1
12

2

2

12 ≥≥≤⋅
⋅+

+ pk
R

R

pk

k

k

k                  (29) 
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             In view of (24) and (25), the inequality (29) has the form: 

 

                                        .3,1,
1

2 ≥≥
+

≤ pk
p

p
B k                        (30) 

 

            Provided 1=k , we have the expressions: 

 

                                .3,
1

1
,

1
2 ≥

+
<

−−
= p

p

p

p

p

p

p
B   

      

            Since 122 +> kk BB , then condition (30) holds for all 1≥k . 

            Thus, for the equation (23), we have the inequalities (26) and (27). 

            The equality (23), we presented in the form:  

 

                                 

( )( )

( )( ) .1,212

212

2

122

2

≥⋅−⋅+⋅=

=⋅⋅−⋅⋅+⋅ +

kvkpkv

RukRpku

k

kk

k

                 (31) 

 

             The equality (31) must hold for all values of 1≥k .  

             We represent the expression (31) as follows:  

 

                                          .1,2 ≥= kD
u

v
k

k                                  (32) 

 

             The function kD is: 

 

                       
( )

( )
.1,

212

212 122
≥

⋅−⋅+

⋅⋅−⋅⋅+
=

+
k

vkpk

RukRpk
D

kk

k                (33) 

 

             Since the variables ( )u,ν do not depend on the parameter k , then for the right-

hand side of (32) we have the recurrence formula: 

  

                                 1,22

1

2 ≥= +
+ kDD k

k

k

k                                  (34) 

 

             Under the condition 1=k , we have the expressions: 

 

            ( )13
2

1
,1 32 −== pRR , 

( )
.3,

23

133
1 ≥

−

⋅−−
= p

vp

upp
D   (35)   
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            So, taking into account (34) and (35), equation (32) reduces to the following form: 

 

                                    
( )

3,
23

133 2

1

≥








−

⋅−−
= p

vp

upp

u

v
                         (36)  

 

            Equation (36) is an equation of the third degree for the variables ( )uv , . 

                                             

             

                            3. EQUATION OF THE THIRD DEGREE 

 

            

        1. Consider the equality (2.36): 

 

                   
( )

,3,
23

133 2

1

≥








−

⋅−−
= p

vp

upp

u

v
 .10 <<< uv           (1) 

                                             

             The variables ( )uv ,  are: 

 

                                       ,
y

Vp
v =      3, ≥








= p

y

A
u

p

                      (2) 

           

             Taking into account (2), we represent equation (1) in the form:  

 

                        ( ) .132323

3232 pp

y

A
p

y

A
p

y

pV

y

Vp
p 








⋅−−








⋅=








−








⋅       (3) 

 

             We write equation (3) with respect to the variable y : 

 

                 ( ) .013323
3233332323 =⋅−+⋅⋅−⋅⋅−⋅⋅ −− ppppp ApyApyVpyVp  (4) 

 

             Equation (4) is a transcendental equation of degree ( )23 −p  with respect to the 

change y . 

             According to (4), the equation for the number of A  is:  

 

                          ( ) .0
3

2
13313

223323 =







−⋅⋅⋅+⋅⋅−⋅− −

y

V
VypAypAp

pppp   (5) 
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               By (1.7), from (5) we obtain the equation for the number of U :  

 

                           ( ) .0
3

2
13313

23323 =







−⋅⋅+⋅⋅−⋅⋅− −

y

V
ypUypUVp

pp     (6) 

 

                Equation (6) is a cubic equation for the number of U .  

 

            2. Consider the equation (6).  

                Equation (6), we will present in the form of a cubic equation: 

 

                                        ,023
3 =+⋅+ qtht                                  (7) 

 

                            ,σ−= Ut     
( )

1,
13

>
⋅−

⋅
= σσ

Vp

yp
p

                (8) 

 

                                      ( ) ,1,
32 σλσ ⋅−−=−= qh                    (9) 

 

                                     
( )

.
13

3

2
1

2

3
2








 ⋅−
⋅







−=

y

Vp

y

V
λ                  (10)  

 

             For the solution of (7), we apply the method of auxiliary variables ( )ϕρ , , 

(Chapter 2.4., [3]). 

             The numbers of real roots of equation (7) depends on the sign of the 

discriminate D : 

 

                                   ( ) .2
632 σλλ ⋅−⋅−=+= hqD                    (11) 

 

             Auxiliary value ρ is equal to: 

 

                                         .σρ ±=±= h                                    (12) 

 

             Sign ρ must coincide with the sign of q . Auxiliary value ϕ  is determined 

depending on the signs of ( )Dh , . According to (9), we have 0<h .  

             Provided that 0≤D , the value of ϕ and the solutions of equation (7) are:  

 

                                   ,,cos
3ρ

ββϕ
q

==                                (13) 
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                                    ,
3

cos21 







⋅−=

ϕ
ρt                                         (14a) 

 

                                   .3,2,
33

cos2 =







⋅+= iti

ϕπ
ρ ∓                  (14b) 

              

             Under the condition 0>D , we have the expressions: 

 

                                          ,,
3ρ

ββϕ
q

ch ==                          (15) 

 

                                         .
3

21 







⋅−=

ϕ
ρ cht                                     (16) 

 

                 The solutions ( )32 , tt are imaginary. 

             A. Provided that 2>λ  , we have the following values: 

 

                                       σρ +=>> ,0,0 Dq , 1−= λβ .  

 

             According to (15), the value ϕ   is:  

 

                     ( )( ) .0,2,21ln >>−⋅+−= ϕλλλλϕ         (17) 

 

             According to (8), the real solution of equation (6) has the form:  

 

                            .0,0,1
3

2 >>







−⋅−= ϕσ

ϕ
σ chU                 (18) 

 

             So, provided 2>λ , the equation (6) has no positive solutions.  

             According to (10), condition 2>λ can be written as: 

 

                                              .1
9

32
<<

y

Vp
 

 

              B. Provided that 2=λ  , we have the following values: 

  

                               ,0,
3 == Dq σ ,σρ +=   0,1 == ϕβ . 
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             In this case, the solutions (14a) - (14b) are: 

 

                                        .,2 321 σσ ==−= ttt   

         

            In view of (8), the solutions of equation (6) are: 

 

                                    .2, 321 σσ ==−= UUU                                          

 

             Thus, equation (6) has one positive solution:  

 

                                             σ2=U .                                                 (19) 

 

            With (8), the solution (19), we will present in the form of:  

 

                                         
( ) Vp

yp
U

p

⋅−

⋅
=

13

2
.                                       (20) 

 

            Using (1.7) and (20), we obtain an expression for pA : 

 

                                            
( )

3,
13

2
≥

−

⋅
= p

p

yp
A

p
p .                          (21) 

 

            We will present (21) in the form: 

 

                                           3,
13

2
1

≥








−
= p

p

p

y

A p

.                            (22) 

 

            The right-hand side of (22) is an irrational quantity (Appendix). Consequently, at 

least one of the variables ( )Ay ,  is an irrational number. 

             So, provided 2=λ , the equation (5) has no solution in integers ( )Ay , . 

             According to (10), condition 2=λ can be written as:  

 

                             .1
3

2
1

13

4

3
22

=







⋅−⋅








⋅







 −
⋅

y

Vp

py

Vp

p

p
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             C. Provided that 1=λ  , we have the following values: 

  

                               ,0,0 <= Dq ,σρ +=   
2

,0
π

ϕβ == . 

 

            In this case, the solutions (14a) - (14b) are: 

  

                             .0,3,3 321 =⋅+=⋅−= ttt σσ                (23) 

 

            In view of (8) and (23), the solutions of equation (6) are:  

 

                                         

( )

( )

.

,13

,13

3

2

1

σ

σ

σ

=

+⋅+=

−⋅−=

U

U

U

                                 (24) 

 

            According to (24), equation (6) has only one rational solution: 

 

                                                  σ=U .                                              (25) 

 

            Using (1.7) and (8), we will present the solution (25) in the form:  

 

                                        3,
13

1

≥








−
= p

p

p

y

A p

.                               (26)   

 

             The right-hand side of (26) is an irrational quantity (Appendix). Consequently, at 

least one of the variables ( )Ay ,  is an irrational number.  

             So, provided 1=λ , the equation (5) has no solution in integers ( )Ay , .  

             According to (10), condition 1=λ  can be written as: 

     

                        .1
3

2
1

13

2

3
22

=







⋅−⋅








⋅







 −
⋅

y

Vp

py

Vp

p

p
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             D. Provided that 21 << λ  , we have the following values: 

  

                                ,0,0 <> Dq ,σρ +=   1−= λβ , 

 

                                  ( ) .110,1cos <−<−= λλϕ arc                (27) 

 

             Solutions (14a) – (14b) take the form:  

 

                                              ,
3

cos21 







⋅−=

ϕ
σt                            (28a)              

                                                                                                             

                                 .3,2,
3

sin3
3

cos =







⋅±⋅+= iti

ϕϕ
σ       (28b) 

 

             In view of (27), for the parameter of ϕ , we have the inequality: 

 

                                                   ,
63

0
πϕ

<<                                                                 

                                                                                                               (29) 

                                .
2

3

3
sin30,1

3
cos

2

3
<⋅<<<

ϕϕ
   

                           

             Using (8) and (28), we will present the solutions of equation (6) in the form: 

 

                                        3,2,1,1 =







+⋅= i

t
U i

σ
σ .                     (30) 

 

             By (29), the functions 








3
sin,

3
cos

ϕϕ
, under the condition 








<<

63
0

πϕ
, take 

only the irrational values.  Since σ  is a rational number, then the solutions ( )321 ,, ttt  are 

the irrational values. Hence, according to (30), U  is also an irrational number. 

             In view of (1.7), (8) and (30), we obtain the following expression:  

 

                         3,2,1,3,1
13

11

=≥







+⋅









−
= ip

t

p

p

y

A p
i

p

σ
.       (31) 

 

             The right-hand side of (31) is an irrational quantity, by definition. Consequently, at 

least one of the variables ( )Ay ,  is an irrational number.  
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             So, provided 21 << λ , the equation (5) has no solution in integers ( )Ay , .   

             According to (10), condition 21 << λ can be written as: 

 

                                        .
9

32

9

6
<<

y

Vp
 

 

             E. Provided that 10 << λ  , we have the following values: 

  

                                ,0,0 << Dq ,σρ −=   λβ −= 1 , 

 

                                  ( ) .110,1cos <−<−= λλϕ arc                (32) 

 

            Solutions (14a) – (14b) take the form:  

 

                                               ,
3

cos21 







⋅+=

ϕ
σt                              (33a)  

                                                                                                                

                                 .3,2,
3

sin3
3

cos =







⋅±⋅−= iti

ϕϕ
σ          (33b) 

 

            In view of (32), for the parameter of ϕ , we have the inequalities (29).              

            In view of (8) and (33), solutions of equation (6) have the form (30). 

           The parameter 








y

A
 is defined by expression (31). So, provided 10 << λ , the 

equation (5) also has no solution in integers ( )Ay , .  

           According to (10), condition 10 << λ  can be written as: 

 

                                        .3,
9

6
0 ≥<< p

y

Vp
 

 

       3. According to (2), the left-hand side of equation (1) there is a proper fraction: 

 

                                .10,3, <<<≥







⋅







= uvp

A

y

y

Vp

u

v
p

              (34) 

 

           Since equation (5) has no solution in integers ( )Ay ,  , then for integers 

( )VAy ,,  the equality (1) is not feasible, the left-hand side there is a proper fraction, 

while the right-hand side is an irrational quantity, by definition. 
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         In this case, according to (1) and (34), at least one of the variables ( )AVy ,,  is an 

irrational quantity. Since, by hypothesis, ( )AV ,  - integers, then the variable y  is an 

irrational number. So, equation (1.12) has no solutions in integers ( )AVy ,, .  

         Thus, if in equation (1.1) x is integer, and then at least one of the variables ),( zy  

is an irrational quantity. Therefore, Fermat's Last Theorem is true [4].  

 

 

                                                   4. APPENDIX   

 

        1. Consider the equality (1.2): 

 

                                        2,2 ≥⋅= pyz pp ,                                (1) 

 

         The variables ( )zy ,  are positive integers. 0>> yz . 

         We show that for integers ( )zy , equality (1) is not feasible. 

         If ( )zy , - the odd numbers, then the equation (1) is not feasible. If z - an odd 

number, and y - an even number, then the equation (1) is not also feasible. 

         Suppose that z - an even number and y - an odd number. 

         Under the conditions 1,2 ≥= nnz and 1,12 ≥+= mmy , the equation (1) has the 

form: 

 

                                   ( ) 2,122
1 ≥+=⋅− pmn

ppp .                      (2) 

 

          For integers ( )nm , , the equation (2) is not feasible.  

          Let ( )zy , - even numbers. The numbers ( )zy , , we will present in the general 

form: 

 

                                     

.1,1,2

,1,1,2

≥≥⋅=

≥≥⋅=

BlBy

CkCz

l

k

                         (3) 

 

             ( )CB , -  The odd numbers. 

              With regard to (3), the equation (1) has the form: 

 

                                       2,22
1 ≥⋅=⋅ +⋅⋅ pBC pplppk .                    (4) 

 

              Provided that lk = , equation (4) is: 

 

                                          2,2 ≥⋅= pBC pp .                             (5)            
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              Since ( )CB , - the odd numbers, then the equation (5) is not feasible. 

              Provided that 1≥> lk , equation (4) is:  

 

                                         ( )
2,2

1 ≥=⋅−⋅− pBC ppplk .                    (6) 

 

              Since 2,1 ≥≥> plk , then we have the following relationship:  

 

                                    ( ) 2,11 ≥≥−⋅− pplk .                        (7) 

 

              According to (7), for odd numbers ( )CB , , the equation (6) is not feasible. 

              Provided that 1≥> kl , equation (4) is:      

 

                                           ( )
2,2

1 ≥⋅= +⋅− pBC ppklp ,                  (8) 

 

                                           ( ) 2,31 ≥≥+⋅− ppkl .                (9) 

  

           According to (9), for odd numbers ( )CB , , the equation (8) is not feasible. 

           So, for the integers ( )zy , , the equation (1) has no solution in integers. 

Consequently, in the equation (1), at least one of the numbers ( )zy , is an irrational 

number. 

           2. Consider the expression (3.22): 

 

                                           2,
13

2
1

≥








−
= p

p

p

y

A p

                         (10) 

 

           Under the condition 1,2 ≥= nnp , we write (10) as follows: 

 

                                       1,
16

4 2

1

≥








−
= n

n

n

y

A n

,                            (11) 

 

           We introduce the notation: 

 

                                           1,42

1 ≥= nnc n .                               (12) 

 

           Under the condition 1=n , from (12) we have
5

2
,21 ==

y

A
c .  

           For 2≥n 1c is an irrational number. 

 

 



 23

           Since ( )16 −n is not a multiple of n4 , then taking into account (12), the right-hand 

side of the equality (11) is an irrational quantity. Consequently, in the equality (11), at least 

one of the numbers ( )Ay , is an irrational number. 

           Under the condition 1,12 ≥+= nnp , we write (10) as follows: 

 

                                          1,
13

12 12

1

≥








+

+
=

+

n
n

n

y

A n

                        (13) 

 

           We introduce the notation:  

 

                                           1,1212

2 ≥+= + nnc n .                        (14) 

        

            For all values of an integer n , the variable 2c has an irrational value. 

           Since ( )13 +n is not a multiple of ( )12 +n , then taking into account (14), the right-

hand side of the equality (13) is an irrational quantity. Consequently, in the equality (13), at 

least one of the numbers ( )Ay , is an irrational number. 

  
        3. Consider the expression (3.26): 

            

                                           2,
13

1

≥








−
= p

p

p

y

A p

                         (15) 

 

           Under the condition 1,2 ≥= nnp , we write (15) as follows:  

 

                                           1,
16

2 2

1

≥








−
= n

n

n

y

A n

,                         (16) 

    

           We introduce the notation:  

 

                                               1,22

3 ≥= nnc n .                             (17) 

                       

           For all values of an integer n , the variable 3c has an irrational value. 

           Since ( )16 −n is not a multiple of n2 , then taking into account (17), the right-hand 

side of the equality (16) is an irrational quantity. Consequently, in the equality (16), at least 

one of the numbers ( )Ay , is an irrational number. 
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          Under the condition 1,12 ≥+= nnp , we write (15) as follows: 

          

                                        1,
)13(2

12 12

1

≥








+⋅

+
=

+

n
n

n

y

A n

,                    (18) 

                                             

          Since ( )132 +⋅ n is not a multiple of ( )12 +n , then taking into account (14), the right-

hand side of the equality (18) is an irrational quantity. Consequently, in the equality (18), at 

least one of the numbers ( )Ay , is an irrational number. 
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