
18.04 RECITATION 1

Vishesh Jain
O�ce: 2-232A
O�ce Hours: TBA (I'll send out a survey to decide on a time), but please feel free to email me if you want to meet

outside of o�ce hours.
vishesh.vj@gmail.com
1.1. Is is true that elog(z) = z? Is is true that log(ez) = z?
Ans: The �rst part is true � compute directly. The second part is on problem set 2.
1.2. If you know one value of log(z), what are all the other values?
Ans: The other values di�er by i2nπ.

2. Let z1 = 2eiπ/3 and z2 = 3 + 4i.
2.1. Compute log(z1). What is the value in the principal branch?
Ans: log(2) + iπ/3 + i2nπ. The value in the principal branch is log(2) + iπ/3.
2.2. Compute log(z2). What is the value in the principal branch?
Ans: log 5 + iθ + i2nπ where θ = arctan(4/3).

3.1. Is za single valued or multi-valued? Why?
Ans: Multivalued; this comes from the multivalued nature of log.
3.2. Suppose z 6= 0. Is za single valued or multi-valued when a is an integer?
Ans: Single-valued. Check directly using the de�nition za = ea log z.
3.3. If a is a real number, what do all the ath powers of z have in common?
Ans: They have the same absolute value.
3.4. If a is a purely imaginary number, what do all the ath powers of z have in common?
Ans: They have the same principal value for the argument.

4. Let z1 = 2eiπ/3 and z2 = 3 + 4i.
4.1. Compute zz21 .

Ans: e3 log 2−4(π/3)ei(4 log 2+π)e−8nπei6nπ

4.2. Compute z
1/4
1 . How many distinct values do you get? Plot all these values in the complex plane.

Ans: We get the following four distinct values: e{log(2)+iπ/3+i2nπ}
1
4 = 21/4eiπ/12{1, eiπ/2, eiπ, ei3π/2}.
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