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The fractional Nizhnik-Novikov-Veselov equation is converted to its differential
partner, and its exact solutions are successfully established by the exp-function
method.
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Introduction
In this paper we consider the following Nizhnik-Novikov-Veselov (NNV) equation

[1]:
aD¥u +bDy?fﬂu —3auD’v - 3avD’u —3buDyﬂw—3bwau -Dfu=0

(1)
Dfu:Dyﬂv, Dfu:wa, O<a, p<1

where ¢ and b are arbitrary constants. Equation (1) can describe a general heat and fluid flow
in aporous media.
Using the fractional complex transform [2, 3]:

u(x,y,0)=u(&), vlx,y,0)=v(&), wlx,p,t)=w(&)
£ rx” N AP _a”
T(+p) TA+pB) TL+1)

(2

where 7, A, andc are non-zero arbitrary constants, we can convert eg. (1) into its ordinary
partner, which reads:

(ar® +bA%)u" - 3aruv' — 3arvu’ — 3Abuw' — 3bwiu' + cu' =0 3)
w' =", u'=tw
Integrating (3) with respect to ¢ yields:
2 2
(a13+b/13)u”—£3a7 +3b}L Ju2+cu+§0=0 4
T

where & is a constant of integration.
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Using the exp-function method [4], we suppose that the solution of eg. (4) can be
expressed as:

u(.f) — q exp(.f) tagt+a, exp(—f) (5)
exp($) + by +b_y xp(=$)

Substituting eg. (5) into eqg. (4), we have:

%[Es eXp(3S) + £, exp(25) + £, &xp(s) + Eg + E_ &xp(=¢) + E_p &xp(=2¢) + E_gexp(-35)] = 0

where A =[b, +exp(&) +b_, exp(-&)]°.
Equating the coefficients of exp(i¢), i = 0, £1, £2, £3 to be zero, we can obtain a se-
ries of exact solutions. Hereby we write down only one for ssimplicity:

At +c2A%2 +12bd At +12ad At

ex +a
u(&) = 6b4° + 6az’ PO+
3 3 \/ 2,22 4 4
exp(f)—aob/l +aagr” +age  dapNe AT +12bd A"t +12ad At —azcﬂw@(p(_é)
2d 2d At

where ag and a, are parameters.
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