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Complex Conjugate

The complex conjugate of a complex number z = a + b i is defined to be
Z=a-bi. (1)

The conjugate matrix of a matrix A = (al-j) is the matrix obtained by replacing each element a; ;

with its complex conjugate, A= (@; ;) (Arfken 1985, p. 210).
The complex conjugate is implemented in the Wolfram Language as Conjugate[z].

Note that there are several notations in common use for the complex conjugate. Applied physics
and engineering texts tend to prefer z*, while most modern math and theoretical physics texts
favor z. Unfortunately, the notation z* is also commonly used to denote adjoint operators
matrices. Because of these mutually contradictory conventions, care is needed when consulting

the literature. In this work, Z is used to denote the complex conjugate.

Common notational conventions for complex conjugate are summarized in the table below.

notation references

This work; Abramowitz and Stegun (1972, p. 16), Anton (2000, p. 528), Harris and
Stocker (1998, p. 21), Golub and Van Loan (1996, p. 15), Kaplan (1981, p. 28), Kaplan
(1992, p. 572), Krantz (1999, p. 2), Kreyszig (1988, p. 568), Roman (1987, p. 534),
Strang (1988, p. 220), Strang (1993)

N

Samsung Exhibit 1109, Page 1 of 5
Samsung Electronics Co., Ltd. et al. v. Genghiscomm Holdings LLC

1/5



4/18/25, 10:42 AM

https://mathworld.wolfram.com/ComplexConjugate.html

Complex Conjugate -- from Wolfram MathWorld

Arfken (1985, p. 356), Bekefi and Barrett (1987, p. 616), Press et al. (1989, p. 397),
Harris and Stocker (1998, p. 21), Hecht (1998, p. 18), Herkommer (1999, p. 262)

>

In linear algebra, it is common to apply both the complex conjugate and transpose to the same

matrix. The matrix obtained from a given matrix A by this combined operation is commonly

called the conjugate transpose AH of A. However, the terms adjoint matrix, adjugate matrix,

Hermitian conjugate, and Hermitian adjoint are also used, as are the notations AT and A*. In this

work, A is used to denote the conjugate transpose matrix and a' is used to denote the adjoint

operator.

By definition, the complex conjugate satisfies

N |

=Z.
The complex conjugate is distributive under complex addition,
Z1+2zp =21 +Z7,

since

(a; +ib1)+(€l2+ib2)=(€l1 +Cl2)+i(b1 +b2)
=(ay +az)—i(by +by)
=(a; —iby)+(ay —iby)

:a1+ib1+a2+ib2,

and distributive over complex multiplication,

Z12Zp =212y,

since

(ay+b1i)(ay+byi)=(ayay —by by)+i(ay by +ay by)
=(ayay—byby)—i(a; by+ayby)
=(a1 —iby)(ay —iby)

(9)
(10)
(11)
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=ay+ibya)+ib,. (12)

SEE ALSO

Complex Addition, Complex Analysis, Complex Division, Complex Exponentiation, Complex Modulus, Complex
Multiplication, Complex Number, Complex Subtraction, Conjugate Matrix, Conjugate Transpose

Explore this topic in the MathWorld classroom

RELATED WOLFRAM SITES

http://functions.wolfram.com/ComplexComponents/Conjugate/

EXPLORE WITH WOLFRAM|ALPHA

2% WolframAlpha | complex analysis 8
More things to try: complex analysis complex conjugate of sinx complex conjugate of exp(i*x)
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