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Abstract: In this paper we have converted the various quadratic and cubic forms of equations in the form of Fermat’s Last 
Theorem under different restrictions so that the fascinating results can be obtained by the use of the said method of infinite 

descent.  As the general quadratic and cubic equations of different forms can be converted into the form of Fermat’s last theorem 
under different conditions and restrictions so that the results of Fermat last theorem can be applied on the same. The general 
equations with multiple variables can be modified under different modulo system and by using respective restrictions the 
equations can be converted to the form of Fermat’s last theorem. For example the equation of the form x4 + y4 = z² (mod m) can 
be expressed in the form of Fermat’s last theorem under modulo m by applying the restrictions    x² = A (mod m) and y²= B (mod 
m) and hence the equation in the form of Fermat’s last theorem for n = 2 can be obtained. 
 

 

Introduction 

Fermat's Last Theorem states that no three positive integers a, b, and c can satisfy the equation a
n
+b

n 
= c

n 

for any integer value of n greater than two. 

The general quadratic and cubic equations of different forms can be converted into the form of Fermat’s 
last theorem under different conditions and restrictions so that the results of Fermat last theorem can be 

applied on the same. The general equations with multiple variables can be modified under different 

modulo system and by using respective restrictions the equations can be converted to the form of 

Fermat’s last theorem. 

We have converted the various quadratic and cubic forms of equations in the form of Fermat’s Last 

Theorem under different restrictions so that the fascinating results can be obtained by the use of the said 

method of infinite descent In this paper different equations for example quadratic, cubic, etc are expressed 
to the form of  Fermat last theorem under modulo system under different restrictions. 

THEOREM (2.1) The equation of the form x4 + y4 = z² (mod m) can be expressed in the form of Fermat’s last 

theorem. 

PROOF:   Consider the equation  

x4 + y4 = z² (mod m) 

Let x² = A (mod m) and y² = B (mod m). Then the above equation transforms to the form 

A² + B² = z² (mod m) 

where x² = A (mod m) and y²= B (mod m). The equation  x4 + y4 = z² (mod m) has solution if (A/m) = 1 and (B/m) = 1 

THEOREM (2.2) The equation of the form x4 – 8y4 = z² (mod m) can be expressed in the form of Fermat’s last 

theorem.  
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PROOF:  Consider the equation 

x4 – 8y4 = z² (mod m) 

i.e.   x
4
 – 9y

4
  +  y

4 
 = z² (mod m) 

A² + B² = z² (mod m) 

where x4 – 9y4 = A² (mod m) 

3y2 = C² (mod m) 

x4 = A² + C² (mod m) 

y² = B (mod m) 

 

THEOREM (2.3) The equation of the form x4 –2y4 = z² (mod m) can be expressed in the    

form of Fermat’s last theorem under the restrictions 

A² – B² = z² (mod m) 

x4 – y4  = A² (mod m) 

& y² = B (mod m) 

 

THEOREM (2.4) The equation of the form ax² + by² =cz² (mod m) can be expressed in the form of Fermat’s last 

theorem as A² + B² =C² (mod m) 

PROOF: Consider the equation 

ax² + by² = cz² (mod m) 

If λ² = a (mod m) 

μ² = b (mod m) 

ν² = c (mod m) 

Then it would transforms to the form 

A² + B² =C² (mod m) 

where λx =A (mod m) 

μy = B (mod m) 

&  νz = C (mod m) 

THEOREM (2.5) The equation of the form axⁿ + byⁿ = czⁿ (mod m) can be expressed in the form of Fermat’s last 

theorem as Aⁿ + Bⁿ =Cⁿ (mod m) provided 

λx =A (mod m) 

μy = B (mod m) 

&  νz = C (mod m) 

 

THEOREM (2.6) The cubic equation of the form x³ + 3Hx² + G = 0 (mod m) and x³ + 3Hx + G = 0 (mod m) can be 

expressed in the form of Fermat’s last theorem. 

PROOF:  Consider the cubic equation 

x³ + 3Hx² + G = 0 (mod m) 
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Taking under modulo H, it transforms to the form 

x³ + G ≡0 (mod H) 

which implies 

x³ ≡ -G (mod H) 

Let –G = ± λ³ (mod H) 

x³ ≡ ± λ³ (mod H) 

x ≡ ± λ (mod H) 

where H can be written as H = p1.p2.p3……………………pα.  Hence  x³ + G ≡0 (mod H)  can be written as 

x³ + G ≡ 0 (mod p1) 

x³ + G ≡ 0 (mod p2) 

x³ + G ≡ 0 (mod pα) 

Using the above results, we have the equations in the form of Fermat’s last Theorem as 

x³ + λ³ ≡ p1³(mod p1) 

x³ + λ³ ≡ p2³(mod p2) 

x³ + λ³ ≡ pα³ (mod pα) 

 

Taking under modulo G, we have  

x³ + 3Hx² ≡ 0 (mod G) 

x² (x + 3H) ≡ 0 (mod G) 

x² ≡ 0 (mod G) or x ≡ -3H (mod G) 

Let 3H ≡ λ² (mod G) 

Therefore we have 

x³ + λ²x² ≡ 0 (mod G) 

x³+y²≡0(mod G) 

where y = λx 

Taking suitable transformations      

y² = μ³ (mod G) 

It gives 

x³ + μ³ ≡ 0 (mod G) 

 

which can be written in the form of Fermat’s last theorem as  

x³ + μ³ ≡ G³ (mod G) 

Taking G = q1.q2.q3…………..qr; the equation can be written in the form of Fermat’s last theorem as 

x³ + μ³ ≡ q1³(mod q1) 

x³ + μ³ ≡ q2³(mod q2) 

x³ + μ³ ≡ qα³ (mod qα) 
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Similarly, the cubic equation of the form x³ + 3Hx + G = 0 (mod m) can be expressed in the form of Fermat’s last 

theorem. 

 

COROLLARY 

The general cubic equation    ax³+bx³ + cx + d = 0, a ≠ 0 can be expressed in the form of Fermat’s last theorem by 

taking it under different modulo systems i.e. b, c & d. 

PROOF: The above cubic equation will transforms to the equations mentioned in Theorem 2.6 when taken under 

modulo c and b respectively. 

When taken under modulo d = p1.p2.p3……………………pr; it transforms to  

ax³ + bx² + cx ≡ 0 (mod pi) 

x (ax² + bx + c) ≡  0 (mod pi) 

x ≡ 0 (mod pi) 

Or (ax² + bx + c) ≡ 0 (mod pi), which can be written as 

(x + α)² + ν ≡ 0 (mod pi) 

and further can be written in the form of Fermat’s last theorem as 

(x + α)² + μ² ≡ pi (mod pi) 

where ν = μ² (mod pi) 

CONCLUSION 

Much work has been done on the conversion of different form of equations in the form of Fermat’s last theorem. In 

this paper, we have described some results of specific type of quadratic and cubic equations. 
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