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Problem 1

In the following problems represnt 𝑓(𝑧) = 𝑢(𝑥, 𝑦) + 𝜄𝑣(𝑥, 𝑦). Let me show an example. If 𝑓(𝑧) =
𝑧2, then put 𝑧 = 𝑥 + 𝜄𝑦. We have

𝑓(𝑧) = 𝑧2 = (𝑥 + 𝜄𝑦)2

= 𝑥2 + (𝜄𝑦)2 + 2𝑥(𝜄𝑦)

= 𝑥2 − 𝑦2 + 𝜄(2𝑥𝑦).

Thus,

𝑢(𝑥, 𝑦) = 𝑥2 − 𝑦2 and 𝑣(𝑥, 𝑦) = 2𝑥𝑦.

1. 𝑓(𝑧) = 𝑧3

2. 𝑓(𝑧) = 5𝑧2 − 12𝑧 + 3 + 2𝜄

3. 𝑓(𝑧) = 𝑧−2
𝑧+2

4. 𝑓(𝑧) = Re(𝑧2)
|𝑧| , where Re(𝑧2) represents the real part of 𝑧2.

5. 𝑓(𝑧) = |𝑧|2

6. 𝑓(𝑧) = 𝑧𝑧2 + 𝑧

7. 𝑓(𝑧) = 𝑧𝑧

8. 𝑓(𝑧) = |𝑧|2 + 𝑧2 + 𝑧2

9. 𝑓(𝑧) = 𝑧3 + 𝜄𝑧 + 1 + 𝜄

10. 𝑓(𝑧) = 𝑧4 − (1 + 𝜄)𝑧2 − (1 − 𝜄)|𝑧|2

Problem 2

If 𝑓(𝑧) = 𝑢(𝑥, 𝑦) + 𝜄𝑣(𝑥, 𝑦), then the real part of 𝑓  is 𝑢(𝑥, 𝑦) and the imaginary part of 𝑓  is 𝑣(𝑥, 𝑦).
In the following problems find Re(𝑓), and Im(𝑓) and their values at the given point 𝑧.

1. 𝑓(𝑧) = 5𝑧2 − 12𝑧 + 3 + 2𝜄 at 𝑧 = 4 − 3𝜄

2. 𝑓(𝑧) = 1
1−𝑧  at 𝑧 = 1 − 𝜄

3. 𝑓(𝑧) = 𝑧−2
𝑧+2  at 𝑧 = 8𝜄

4. 𝑓(𝑧) = 𝑧−𝜄
𝑧+𝜄  at 𝑧 = 1

5. 𝑓(𝑧) = (6 − 5𝜄)𝑧 + 1 − 3𝑖 at 𝑧 = 1 + 𝜄
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