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At present, General Relativity (GR) is considered the best accepted fundamental theory 

describing gravity. GR is described in terms of the Levi-Civita connection, which is the basis of 

Riemannian geometry with the Ricci curvature scalar R. But GR can be described in terms of 

different geometries from the Riemannian one, for example, F(R) gravity. There are several other 

alternative gravity theories. For example, one of the alternative gravity theories is the so-called 

teleparallel gravity with the nonmetricity scalar Q or its generalization F(Q) gravity. Another 

possible alternative gravity theory is F(X, φ). In this paper, we will consider the more general 

gravity theory. 

We have Lagrangian in the next form [1]: 
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Here: R  – curvature scalar, Q  – nonmetricity scalar, X  – kinetic term of the scalar field,   – 

scalar field. 
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The noether symmetries approach: 

We can write the Noether symmetry condition in the following form for the Lagrangian [2]: 

 

0XL , (5) 

here: 
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The functions  ,  ,  ,  ,   depend of the variables a , R , Q , X ,   and then: 
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  XQRa XQRa , (10) 

 
  XQRa XQRa . (11) 

 

By this, we have: For ),,,( XQRF  
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 (12) 

 

From the resulting equation (12) we create a system of equations: 
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   (13) 

 

,06: 22 RRR FaR   (14) 

,06: 22 RQQ FaQ   (15) 

,06: 22 RXX FaX   (16) 



290 

 

,0
2

1

2

1

2

1

2

1

2

3
6:

33

332232













XXX

XQXRXRX

FaFa

FaFaFaFaFa

                  (17) 

 

 
,066666

12666612:

22222

2222













RRRXRRQRRRRRRa

QRRRRRRXRRQRRRRR

FaFaFaFaFa

FFaFaFaFaFaaFRa 
      (18) 

 

 
,066666

12666612:

22222

2222













RQRXQRQQRRQRQa

QRQRQRQXRQQRQRRQ

FaFaFaFaFa

FFaFaFaFaFaaFQa 
 (19) 

 

 
,066666

12666612:

22222

2222













RXRXXRQXRRXRXa

QRXRXRXXRXQRXRRX

FaFaFaFaFa

FFaFaFaFaFaaFXa 
 (20) 

 

 
,066666

12666612:

322222

2222





XaRRXRQRRRa

QRRXRQRRRR

FaFaFaFaFaFa

FFaFaFaFaFaaFa










 (21) 

 

,066: 22  RRQRQR FaFaQR   (22) 
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,066: 232    RRXRRR FaFaFaR   (25) 
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.066: 232    RXXXRX FaFaFaX   (27) 
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And we can combine equations (25), (26), (27). This will give us the next equations: 

 

RRXR FaFaR 23 6:   , (29) 
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RQXQ FaFaQ 23 6:   , (30) 

RXXX FaFaX 23 6:   . (31) 

 

If we combine these equations we get the Monge – Ampere equation. 

 
2

RXXXRR FFF     (32) 

 

The noether symmetries solution 

From equations for (14), (15), and (16) we have two possibilities. First, 

0 RXRQRR FFF  and solution to this is a linear equation 

 

).()()()( 4321  sXsQsRsF       (23) 

 

We can solve Monge – Ampere equation. This equation is homogeneous. After some 

calculations their solution involving arbitrary constants we can write as: 
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This solution gives us the same results as recent observations about the early time inflation, 

close 
2R . Solutions of Monge – Ampere equations involving one arbitrary function will give a 

more general result [3]: 

 

).()()()(),)()()(( 7654321  CXCQCRCXCQCRCfF     (35) 

 

Here we will use the only solution involving arbitrary constants with constants. 

In this paper, it was possible to show that when considering a generalized model with a 

scalar field, including F(R) and F(Q) - gravity. If used the Noether symmetry method can get 

Starobinsky’s solution. It is also important that Starobinsky’s solution is obtained even if we 

consider separately only F(R) or only F(Q) - gravity.  
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