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Abstract - We look at general exact solutions for non-linear Monge-Ampere partial differential equations
(PDEs). They are nonlinear elliptic PDEs which typically model surfaces with curvature from differential
geometry, optics and other applications of this used by physicists as well as applied and industrial
mathematicians.
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We start off with the simplest case for a non-homogeneous Monge-Ampere PDE, using a constant A.

Definition 1
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Example 1
I:u_,-ng — Uppllyy = 9,9 = 32 =0
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Next, we look at an arbitrary function f

Definition 2
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We now take an arbitrary functional and multiply it by the independent variable y.
Definition 3
(1 ) — tggtty, = flx)

Ty rrthyy = JLEJY

I

: 1
u=Cy® — 5C, (x —t)flt)dt + Cor + Cay + C}
g i d

Example 3.1

() — Uity = In(z)y

- 1
u=Chy® — 5C, (z —t)in(t) + Cor + Cyy + Cy
1.Jo
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Example 3.2
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B

Now, the independent variable y is squared times the arbitrary function f in the following.

Definition 4

[Hryjlz — Uppllyy = fl{.rjlyg
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I
u=Cyt — / (x — &) f(t)dt + Coz + Chy + Cy
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Example 4.1
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u=Cyt— T+ Chr + Chy + O

12

Now, the independent variable y is to the nth power in the following.

Definition 5

[Hryjlz — Uppllyy = f['r]yk

Cry*+? 1

m — ai (.1‘ — f)f(t:ldf + Cg.l‘ + C‘}y + C;l

U =

Example 5.1
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Example 5.2 ;
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The following M-A Equations equal a function in the form of Ax to the n power times y to the k power.

Definition 6

2 e k
(tpy)® — tggity, = Az"y
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Example 6
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Next, we have the following definition and example that multiplies an arbitrary function f(x) with an

exponential function to the power of lamda times y.

Definition 7

(thpy ) — Uty = f(x)e™

I
1
w=C" [ (x — ) f(t)dt + Chx — —eM + Cyy + €y
; A2

Example 7.1

() * — tppity, = 3z7e™
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0 9Cy
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Now, we have two arbitrary functions f(x) times g(y) plus some arbitrary constant squared.

Definition 8
() — uzy = fl)gly) + A7
I 1 Y
w=C} / (z —t)f(t)dt - a/ (y — &)glé)ds £ Azy + Chz + Cay + Cy
0 ‘1.0
Example 8
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Now, we have M-A Equation that equals some arbitrary function f that has the form of ax+by:

Definition 9

I[i.zry]2 — Uy tlyy = flax + by)

U= :I:IE/ Vflz)dz + o(z) + Crr + Cay
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Example 9

[t.rryjl2 — Uy = (3x + Syjlz

T2y 22 _
u=:l:§ 5 + Cy+ o(z) + Crz + Coy
Tz 22
w==+ 0 + Cy+ o(z) + Crz + Chy
z=dr + 2y
z(3z + 5 3z + 5y)?
u==x ( y:llo( y) + C3 + 3z + dby) + Cx + Chy

For the rest of this article, we look at other variations of some arbitrary function in varying forms.

Definition 10

[Hryjlz — Uppllyy = f['rz + yzjl

w=Che :tf \/Cg —2F(r) — C¥r—2dr + Cj3

F(r) = /rfl[r]lrir
r=/r?+ytang = y/x

Example 10

[t.:ry]l2 — Uyl = 4(x? + y?)

Fl(r) = /rclrzrir =rtrC

u=Clp=* / \/Cg —2F(r) — C¥r—2dr + Cj

w=Cho+ / \/Cg —2(rt + Cy) — Cir2dr + C3

Definition 11 !
2 Y
[Hry]l) — Ugppllyy = I_'lf[:l_]

= w[%} :I:/ Vflz)ldz+Coz=y/x
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Example 11
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Definition 12

[t.rr,,é‘,]l2 — Uyl = flar — by )

0= :I:/\JF(::] — Cdz + Chr + Chy + C}

Fl(z) = ! /f[::]ri::_.:: = ar — by?
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Example 12

Iit.:ry]l2 — Uty = 3(Br — Ty?)

u==+ / WV Fl(z) — Cydz + Chr + Cay + Cy

3
U= i/\/g_ozz +C5 — Cdz + Car + Cay + C4y
5

2

1 - 7
U= iﬁz\/ 25Cs-Cit —5\/%[C1—C5)In(\/9:2 —1050(Cy - C5))+

32) + g + Caz + Cay + Cy
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