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Problem #1 (20pts): Recall that cosz = ?—lzﬁ, for z=2+1y €C.

(a) Show that cos z reduces to cosz when z =z € R.

Solution: € = cosz + isinz, so

e +e ™  cosz+isinz + cos (—z) + isin (—x) _2cosT o8 2
2 2 2

(b) Find u(z,y) and v(z,y) real so that cos(z) = u(z, y) + iv(z, ).

Solution:

, e Y 4 et o Y(cosx +isinz) + e¥(cos (—z) + isin (—z
oot gy~ T e )+ e¥{cos (~) + isin (~2))
2 2
ey + e"y ey — e_y .
= ———COSZT — sinx

2 12
SO
u = cosh(y) cos(z), v = —sinh(y)sin(z)

(c) Prove f(z) = cosz satisfies the Cauchy-Riemann equations u, = Uy,
,U:y = _’U.'L"

Solution:

ur = —cosh(y)sin(z), v, = — cosh(y)sin(z)

uy, = sinh(y)cos(z), v, = —sinh(y)cos(x)
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