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Exercise 13

Show that the equation |z − z0| = R of a circle, centered at z0 with radius R, can be written

|z|2 − 2Re(zz0) + |z0|2 = R2.

Solution

|z − z0| = R

Square both sides.

R2 = |z − z0|2

= (z − z0)(z − z0)

= (z − z0)(z−z0)

= zz− zz0− z0z+ z0z0

= |z|2 − (zz0+ zz0) + |z0|2

= |z|2 − 2

(
zz0+zz0

2

)
+ |z0|2

= |z|2 − 2Re(zz0) + |z0|2

Therefore, |z − z0| = R can be written as

|z|2 − 2Re(zz0) + |z0|2 = R2.
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