EE2020 Partial Differential Equations and Functions of a Complex Variable
Final Exam, Jan. 8, 2019
Lecturer: Prof. Yi-Wen Liu
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1. (10 points). Consider the region D = {z:1 < |z| < =} < C. (a) Is it open? (b) Is
it closed? (¢) Is it connected? (d) Is it simply connected? If any of the answers
above is ‘No’, briefly explain the reasons.

2. (5 points). Continuing from above, suppose that f(z) = z™2. Is the integral
[ f(2)dz in D path-independent? If so, prove it; if not, show a counter-example.
3. (5 points). The generalized Cauchy integral formula has the following form:
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equation to hold.
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(a) Find the Taylor expansion of sinz = Y 08n (z - -;) :

(b) Find the residue of f(z) at z = E by this formula: c_; =
- f (2) (z = —) . Hint: You should choose the right N and |

lim —
z-/4 (N-1)!dz
the answer should be the same as @, in part (a). ’—;’1.7/
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(10 points). Calculate the inverse Laplace transform L~*{F(s)} where F(s) = -
utx)

1/(s + 2)? using the formula f(t) = L7{F(s)} = 5~ f;:: F(s)estds. You SCf)C

should choose an appropriate ¥, show the appropriate integral contour on the s
complex plane with part of the contour being a semicircle, and argue that when
the radius of the semicircle approaches infinity, the contour integral appmachm /Q

LYF()) if t > 0. e®V | i S ,
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