[image: image1.jpg]Seoul National University
The School of Electrical Engineering and Computer Sciences
Engineering Mathematics II: Final Exam (Spring of 2008)

Name: [

[1.] (10 pts) Write the definition of complex number division (or quotient) and

compute z=—L given z, =x, +iy, and z, =x, +iy, according to vour definition.
Z;

[2.] (15 pts) Prove the triangular inequality, i.e. +|2,| . using the algebraic

approach (and not the geometrical approach).

[3.] (15 pts) Choose an appropriate @ such that u(x,y)=sinxcoshay becomes a

harmonic function. For this #(x, y) find its harmonic conjugate.

[4.] Compute {"dz where

® (15 pts) Cis a counterclockwise contour of a triangle whose three

vertices are at z=0.1 and i.

(i) (15 pts) Cis a counterclockwise contour of a unit circle, z} =1.

[5.] (30 pts) Suppose that f(z) is analytic on the contours Cyand C, and in the
multiply connected domain D
defined by Cyand C, as shown in

figure left. Derive the Cauchy's

integral formula for f(z,) where
z,is some arbitrary point in the

domain D . You may use the

Cauchy's integral theorem in the

multiply connected domain without the proof.




[image: image2.jpg][6.] Show that (in details)
[ (15 pts) the singular points of tanz that you compute are the isolated

essential singular points.

1 5 ;
(i) (15 pts) tan— has a non-isolated singularity at z=0.
z

[7.] (30 pts) Compute

where C is the counterclockwise elliptic contour defined by ox? + y2

[8.]1 Compute the real integral for

dx
x'+16

@ ops) [

cos sx
k' +x

(i) (20 pts) r dx where s and_k are real constants.
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