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4.2: Conjugates and Magnitudes

For each complex number z = x + iy, its complex conjugate is a complex number whose imaginary part has the sign flipped:

2" =z —iy. (4.2.1)
Conjugation obeys two important properties:
(z1+22)" =2F +23 (4.2.2)
(z122)" =21 2;5. (4.2.3)
Example 4.2.1
Let us prove that (z122)* = 2} 25 . First, let z; = z; +4y; and 2, = x2 +4y> . Then,
(2122)* = (21 +iy1)(z2 +iy2)] " (4.2.4)
= [(z122 —y190) +i (2192 +y122)] (4.2.5)
= (z122 —Y192) — 1 (T19Y2 + Y1 22) (4.2.6)
= (z1 —iy1) (22 — iy2) (4.2.7)
=z}z; (4.2.8)
For a complex number z = = + ¢y, the magnitude of the complex number is
|2l =/ 2® +y. (4.2.9)

This is a non-negative real number. A complex number and its conjugate have the same magnitude: |z| = |z*|. Also, we can show
that complex magnitudes have the property

|z129| = |21] |22]- (4.2.10)
This property is similar to the “absolute value” operation for real numbers, hence the similar notation.
As a corollary, taking a power of a complex number raises its magnitude by the same power:
|2"| =|2|" for n € Z. (4.2.11)

This page titled 4.2: Conjugates and Magnitudes is shared under a CC BY-SA 4.0 license and was authored, remixed, and/or curated by Y. D.
Chong via source content that was edited to the style and standards of the LibreTexts platform.

https://phys.libretexts.org/@go/page/34534



https://libretexts.org/
https://creativecommons.org/licenses/by-sa/4.0/
https://phys.libretexts.org/@go/page/34534?pdf
https://phys.libretexts.org/Bookshelves/Mathematical_Physics_and_Pedagogy/Complex_Methods_for_the_Sciences_(Chong)/04%3A_Complex_Numbers/4.02%3A_Conjugates_and_Magnitudes
https://phys.libretexts.org/Bookshelves/Mathematical_Physics_and_Pedagogy/Complex_Methods_for_the_Sciences_(Chong)/04%3A_Complex_Numbers/4.02%3A_Conjugates_and_Magnitudes
https://creativecommons.org/licenses/by-sa/4.0
http://www1.spms.ntu.edu.sg/~ydchong/index.html
http://www1.spms.ntu.edu.sg/~ydchong/teaching.html

