Problems #10, Math 325, Dr. M. Bohner. Nov 17, 2004. Due Nov 29, 10 am.

77. Check whether the following functions are harmonic:

(a)
) u
) u
)
) f(z) = |$||n =z in R\ {0}.

78. Determine the points where the Cauchy—Riemann equations are satisfied for

u(z,y) = 2° — 322y in R?;

(z,y) = e®cosy in R?;

(z,9,2) = 322 —y*> — 2? in R3;
u(

u(z,y, 2 )—e sin 5 cos % in R3;

(b
(c
(d
(e

(a) f(z) = e
(b) f(2) =7
(c) f(z) = 2%
(d) f(z) = |2

79. Determine v such that f = u + iv with u(z + iy) = 223y — 2zy® + 2% — y? and f(0) = i satisfies
the Cauchy-Riemann equations.

80. Let D = {(2) cr? 4yt < 9}. Find the maximum value of u in D, where u solves

6
Upp + Uyy =0 in D, U = COS <§) on 0D.

81. Solve Au=0,0<z<a,0<y<b, u(z,0) =0, u(z,b) = g(x), u(0,y) =0, u(a,y) =0.

82. Solve Au=0o0n D = {(Z) ct+yt < aZ}, u = a* cos(kf) on dD.

83. Solve Au =0o0n D = {(;) ct+ Yt < 4}, u = 32sin(50) on 0D.

84. Find the transformed Laplacian operator in three dimensions when spherical coordinates are

introduced.



