
Laboratory 4: Partial Di¤erential Equations

1. Compute �rst order and second order partial derivatives for the follow-
ing functions:

(a) f(x; y) = x2 + 5xy + 6y4 + 10y;

(b) f(x; y) = exy � sin(xy);
(c) f(x; y; z) = xyz � x2y2z2;
(d) f(x; y; z) = cos(xyz) + tan(x)� eln(y):

2. Compute �rst order and second order partial derivatives and evaluate
them in the speci�ed points:

(a) f(x; y) = x2 + 5xy + 6y4 + 10y in (3; 2)

(b) f(x; y) = ex
2y2 � 5x2y2 in (1; 1)

(c) f(x; y) = tan(xy) + exy in (0; 1)

(d) f(x; y; z) = cos(xyz) + tan(x)� eln(y) in (1; 0; 1)

3. Let�s consider the function:

f(x; y) =
x2 + y2

xy

Find: @3f
@x2@y

(1; 2), @3f
@x@y2

(1; 1), @4f
@x2@y2

(1; 2), @4f
@x@y3

(2; 1).

4. Find the general solution for the following �rst order partial di¤erential
equations:

(a) (x+ 2y)@f
@x
� y @f

@y
= 0;

(b) x@f
@x
+ y @f

@y
= 0;

(c) (x)@f
@x
� 2y @f

@y
� z @f

@z
= 0;

(d) x@f
@x
+ y @f

@y
+ xy @f

@z
= 0;

(e) (y2 + z2 � x2)@f
@x
� 2xy @f

@y
� 2xz @f

@z
= 0;
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5. Find the solution for the following second order partial di¤erential equa-
tions:

(a) uxx � 4uyy = 0;
(b) 4uxx � 4uxy � 2uyy = 0;
(c) x2uxx + 4y2uyy = 0

(d) uxx + x2y2uyy = 0;

6. Let�s consider the following partial di¤erential equation:

xfy � yfx = 0

(a) Find the general solution.

(b) Plot the graph of the particular solution corresponding to the
following generator functions: F (t) = ln(t), F (t) = et, F (t) =
sin(t).
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