Math 110: Introduction to Partial Differential Equations
Spring quarter 2026

Homework 1
Due: 4:00 pm, Friday, April 10, 2026

Instructions. Please submit your solution as a single PDF file to Gradescope. You are encouraged
to type out your solution. If you write your solution, please write it neatly, and then scan it into
a PDF file.

1. Which of the following operators are linear?

a) Lu = uy + xu,

)
b) Lu = u, +u
)
)

(c) Lu=uy+u,+1

(d) Lu = cos(x) Uy, + arctan (£) u,

2. Show that the difference of two solutions of an inhomogeneous linear PDE Lu = g with the
same ¢ is a solution of the homogeneous problem Lu = 0.

3. Find the general solution to the following PDEs for u(z,y).

4. Use the method of characteristics to find the general solution of the following PDEs. Sketch

the characteristics in each case.

(a) 2uy, —u, =0

(b) (14 2*)uy +u, =0

() —yu, +zu, =0

(a) Find the general solution to yu, + zu, = 0 and sketch the characteristics.
)

(b) Suppose we are given u(0,y) = y?. On what region of the xy plane is the solution
uniquely determined?

&

Find the general solution of u, + yu, = —u



