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3. Nonlinear Elliptic Equations

3.1. Nonlinear Heat Equations of the Form ∂2w
∂x2 + ∂2w

∂y2 = f (w)

.1.
∂2w

∂x2
+

∂2w

∂y2
= aw + bwn. .

.2.
∂2w

∂x2
+

∂2w

∂y2
= awn + bw2n–1. .

.3.
∂2w

∂x2
+

∂2w

∂y2
= aeβw. .

.4.
∂2w

∂x2
+

∂2w

∂y2
= aeβw + be2βw. .

.5.
∂2w

∂x2
+

∂2w

∂y2
= αw ln(βw). .

.6.
∂2w

∂x2
+

∂2w

∂y2
= α sin(βw). .

.7.
∂2w

∂x2
+

∂2w

∂y2
= f (w). .

3.2. Heat Equations of the Form ∂
∂x

[
f (x)∂w

∂x

]
+ ∂

∂y

[
g(y)∂w

∂y

]
= f (w)

.1.
∂

∂x

(
axn ∂w

∂x

)
+

∂

∂y

(
bym ∂w

∂y

)
= f (w). Anisotropic heat/diffusion equation. .

.2. a
∂2w

∂x2
+

∂

∂y

(
beµy ∂w

∂y

)
= f (w). Anisotropic heat/diffusion equation. .

.3.
∂

∂x

(
aeβx ∂w

∂x

)
+

∂

∂y

(
beµy ∂w

∂y

)
= f (w). Anisotropic heat/diffusion equation. .

.4.
∂

∂x

[
f (x)

∂w

∂x

]
+

∂

∂y

[
g(y)

∂w

∂y

]
= kw ln w. Anisotropic heat/diffusion equation. .

3.3. Heat Equations of the Form ∂
∂x

[
f (w)∂w

∂x

]
+ ∂

∂y

[
g(w)∂w

∂y

]
= h(w)

.1.
∂2w

∂x2
+

∂

∂y

[
(αw + β)

∂w

∂y

]
= 0. Stationary Khokhlov–Zabolotskaya equation. .

1

http://eqworld.ipmnet.ru�
http://eqworld.ipmnet.ru/en/solutions/npde/npde3101.pdf�
http://eqworld.ipmnet.ru/en/solutions/npde/npde3102.pdf�
http://eqworld.ipmnet.ru/en/solutions/npde/npde3103.pdf�
http://eqworld.ipmnet.ru/en/solutions/npde/npde3104.pdf�
http://eqworld.ipmnet.ru/en/solutions/npde/npde3105.pdf�
http://eqworld.ipmnet.ru/en/solutions/npde/npde3106.pdf�
http://eqworld.ipmnet.ru/en/solutions/npde/npde3107.pdf�
http://eqworld.ipmnet.ru/en/solutions/npde/npde3201.pdf�
http://eqworld.ipmnet.ru/en/solutions/npde/npde3202.pdf�
http://eqworld.ipmnet.ru/en/solutions/npde/npde3203.pdf�
http://eqworld.ipmnet.ru/en/solutions/npde/npde3204.pdf�
http://eqworld.ipmnet.ru/en/solutions/npde/npde3301.pdf�


2 NONLINEAR ELLIPTIC EQUATIONS

.2.
∂2w

∂x2
+

∂

∂y

(
aeβw ∂w

∂y

)
= 0. Anisotropic heat/diffusion equation. .

.3.
∂

∂x

[
f (w)

∂w

∂x

]
+

∂

∂y

[
g(w)

∂w

∂y

]
= 0. Anisotropic heat/diffusion equation. .
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