Math 345, Fall 2025 Professor Rob Benedetto

Homework #9
Due Monday, October 6 in Gradescope by 11:59 pm ET

° ’WATCH Video 10: Conformal Mappings‘

e |[READ Sections IL.6 and I1.7 of Gamelin |
° ’WRITE AND SUBMIT solutions to the problems in this handout

Problem 1. (10 points) I1.6, #5. Let 0 < B < w. Find a conformal map of the wedge
{—B < Argz < B} onto the right half-plane {Rew > 0}. (And of course, verify/prove all your
claims.)

Note: The point z = 0 does not belong to the wedge {—B < Argz < B}, since Arg0 is
undefined. |

Problem 2. (10 points) I1.7, #1(c). Find the fractional linear transformation f(z) = (az +
b)/(cz + d) such that

flo) =0,  f+i) =1 f(2)=00

Problem 3. (12 points) I1.7, #1(d). Find the fractional linear transformation f(z) = (az +
b)/(cz + d) such that
Fe2) =12 f@)=0, f(2)=1+2

Problem 4. (10 points) I1.7, #1(f). Find the fractional linear transformation f(z) = (az +
b)/(cz + d) such that

Problem 5. (20 points) I1.7, #3. Let f(z) = (az + b)/(cz + d) be the fractional linear
transformation such that f(1) =4, f(0) =1+, and f(—1) = 1.

Detemine the image of the following three sets under f:

e the unit circle |z| = 1.

e the open unit disk |z| < 1.

e the imaginary axis Re(z) = 0.
[lustrate with a single sketch showing all three images. (And of course, as on every HW
problem, (briefly) explain your reasoning.)

Optional Challenge:
I1.7, #6: Let L C C be a straight line in the plane, and let f(z) = 1/z. Prove that the image
of L under f is either a straight line (if L passes through the origin) or a circle (otherwise).

[Note: In this problem, consider a straight line to contain the point co.]

(Office Hour Information on next page)



Questions? You can ask in class or in:

My (Drop-In) Office Hours (SMUD 406):

Mondays 2:00-3:30pm
Tuesdays 1:45-3:15pm
Fridays 1:00-2:00pm

or by appointment.

Math Fellow Drop-in Hours (Katya Havryshchuk, SMUD 208):

Moendays +30—9:00pm Cancelled Monday, October 6
Wednesdays 7:30-9:00pm (in SMUD 208 as usual)

This week only: Thursday, Oct 9  7:30-9:00pm  SMUD 014

Also, you may email me any time at rlbenedetto@amherst.edu



