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5 —4 4
Exercise 1. Let A = 12 —11 12
4 -4 5

(1) Show that det(A — \I) = —(\ — 1)2(\ + 3).
(2) Is A diagonalizable? If yes, construct a matrix P that diagonalizes A.
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Exercise 2. Use Divergence theorem to evaluate the flux / / FndS of
s

F(z,y,z) =zyi+ yzj + xzk

across the surface S given by z = 4 — 2% — y? for z > 3.
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Exercise 3. Let f(z) = Re(z)|z|>. We denote by z = Re(2), y = Im(z), u(x,y) =
Re(f(2)) and v(z,y) = Im(f(2)).

(1) Find all (z,y) at which u, v satisfy Cauchy-Riemann Equations.

(2) Show that f(z) is differentiable at zy = 0.
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Exercise 4. Find all complex numbers z such that sinz = 2.
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Exercise 5. Use Cauchy Integral Formula to evaluate the integral

e*sin z
—dz
7{ (-2
c
where C'is the positively oriented circle |z| = 3.
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Exercise 6. Let f(z) = zeE

(1) Find the Laurent series of the function f(z) about zy = 0 in the region
0<|z|.
(2) Use (1) to evaluate the contour integral

= Zﬁf(z) az,

where C is the positively oriented circle |z| = 1.
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Exercise 7. Use the residue theorem to evaluate

(1) %cot(z) dz
c
where C is the positively oriented circle |z| = 1.

2) Z{ﬁ dz

where C is the positively oriented circle |z| = 3.
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