
Serie 2

Recall: Given the PDE

apx, y, uqux ` bpx, y, uquy “ cpx, y, uq,

the system of ODEs
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dt

xpt, sq “ apxpt, sq, ypt, sq, upt, sqq

d
dt

ypt, sq “ bpxpt, sq, ypt, sq, upt, sqq

d
dt

upt, sq “ cpxpt, sq, ypt, sq, upt, sqq

is called the characteristic equations and the solutions are called characteristic curves.The curves
pxpt, sq, ypt, sqq are the projections of the characteristic curves on the px, yq plane.

Solve the following equations by the method of characteristics:

1) ux ` uy “ 2u` 1, upx, 0q “ 0

2) xux ` px` yquy “ 1, up1, yq “ y

3) ux ` 2uy “ eu, up0, yq “ 1.

4) xux ` yuy “ ´u, upcos s, sin sq “ 1, 0 ď s ď π.
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