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Notations

Traditional name

Imaginary unit

Traditional notation

ä

Mathematica StandardForm notation

I

Primary definition
02.01.02.0001.01

ä � -1

Specific values
02.01.03.0001.01

ä2 � -1

General characteristics

The imaginary unit ä is a constant. It is the pure complex niumber.

Complex characteristics

Real part

02.01.19.0001.01

ReHäL � 0

Imaginary part

02.01.19.0002.01

ImHäL � 1

Absolute value



02.01.19.0003.01 ä¤ � 1

Argument

02.01.19.0004.01

argHäL �
Π

2

Conjugate value

02.01.19.0005.01

ä
�

� -ä

Signum value

02.01.19.0006.01

sgnHäL � ä

Differentiation

Low-order differentiation

02.01.20.0001.01

¶ä

¶z
� 0

Fractional integro-differentiation

02.01.20.0002.01

¶Α ä

¶zΑ
�

z-Α ä

GH1 - ΑL
Integration

Indefinite integration

02.01.21.0001.01

à ä â z � ä z

02.01.21.0002.01

à zΑ-1 ä â z �
zΑ ä

Α

Integral transforms

Fourier exp transforms

02.01.22.0001.01

Ft@äD HzL � ä 2 Π ∆HzL
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Inverse Fourier exp transforms

02.01.22.0002.01

Ft
-1@äD HzL � ä 2 Π ∆HzL

Fourier cos transforms

02.01.22.0003.01

Fct@äD HzL � ä
Π

2
∆HzL

Fourier sin transforms

02.01.22.0004.01

Fst@äD HzL �
2

Π
 
ä

z

Laplace transforms

02.01.22.0005.01

Lt@äD HzL �
ä

z

Inverse Laplace transforms

02.01.22.0006.01

Lt
-1@äD HzL � ä ∆HzL

Representations through more general functions

Through Meijer G

02.01.26.0004.01

ä � ä G0,1
1,0Hz È 0L + ä G1,2

1,1 z
1

1, 0

Through other functions

02.01.26.0001.01

ä � z �; z � -1

02.01.26.0002.01

ä � H-1La �; a �
1

2

02.01.26.0003.01

ä � Iz; z2 + 1M
2

-1

Representations through equivalent functions
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02.01.27.0001.01

ãΠ ä � -1

identity due to L.Euler

02.01.27.0002.01

ã2 Π ä � 1

02.01.27.0003.01

ãΠ ä k � H-1Lk �; k Î Z

02.01.27.0004.01

ää � ã-
Π

2

History

– Joh. Bernoulli (1702)

– H. Kühn (1753)

– L. Euler (1755) used the word "complex" (1777) and first used the letter i for -1

– H. D. Truel (1786)

– C. V. Mourey (1828)

– J. R. Argand (1806)

– C. F. Gauss (1831) introduced the name "imaginary unit"

The constant ä is encountered often in mathematics and the natural sciences.
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Copyright

This document was downloaded from functions.wolfram.com, a comprehensive online compendium of formulas 

involving the special functions of mathematics. For a key to the notations used here, see 

http://functions.wolfram.com/Notations/.

Please cite this document by referring to the functions.wolfram.com page from which it was downloaded, for 

example: 

http://functions.wolfram.com/Constants/E/

To refer to a particular formula, cite functions.wolfram.com followed by the citation number.

e.g.:  http://functions.wolfram.com/01.03.03.0001.01

This document is currently in a preliminary form. If you have comments or suggestions, please email 

comments@functions.wolfram.com.
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