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Notations

Traditional name

Sign function

Traditional notation

sgn(2)

Mathematica StandardForm notation

Sign[z]

Primary definition

12.06.02.0001.01
sgn(x)==1/; xeRAx>0

12.06.02.0002.01
sgn(x)=-1/;xeRAx<0

12.06.02.0003.01
sgn(0) =0

12.06.02.0004.01

z
sgn(z) = — /;z+0
1z

Specific values

Specialized values
12.06.03.0001.01
X
sgn(x) == ﬁ/;xe[R/\thO
X
12.06.03.0002.01
X+iy
sgn(X+iy)== — /; xeR AyeR

VXe+y?

Values at fixed points

12.06.03.0003.01
sgn(0) == 0
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12.06.03.0004.01
sgn(l) =1

12.06.03.0005.01
sgn(-1) =-1

12.06.03.0006.01
sgn(i) == i

12.06.03.0007.01
sgn(—i) = i

12.06.03.0019.01
1+

sgn(l + i) ==
V2

12.06.03.0020.01
-1+

sgn(—1+1i) ==
A

12.06.03.0021.01
1+

sgn(-1-i) = —
V2

12.06.03.0022.01
1-i

sgn(l—1i) =
V2

12.06.03.0023.01

\/?+u‘

12.06.03.0025.01

-1+iv3
2
12.06.03.0026.01

sgn(—\/? + 12) _ ﬂ

12.06.03.0027.01

V3 +i

12.06.03.0028.01

1+ivV3
2

12.06.03.0029.01

sgn(l—i\/?)::ﬁ
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12.06.03.0030.01

sgn(x/?—zi):: Ve -

12.06.03.0008.01
sgn(2) =1

12.06.03.0009.01
sgn(-2) = -1
12.06.03.0010.01
sgn() ==
12.06.03.0011.01
sgn(3i) =i
12.06.03.0012.01
sgn(—21i) == —i

12.06.03.0013.01
2+1i

sgN(2 + i) ==
V5
Values at infinities

12.06.03.0014.01
Sg(eo) ==

12.06.03.0015.01
Sgn(~o0) == 1

12.06.03.0016.01
SgN(i 00) == i

12.06.03.0017.01
SgN(—i c0) = —i

12.06.03.0018.01
SgN(c0) == ¢,

General characteristics

Domain and analyticity

sgn(2) is a nonanalytical function. The real and the imaginary parts of sign(2) are real-analytic functions of the
variable z.

12.06.04.0001.01
z—sgn2 :: C—C

Symmetries and periodicities
Parity

sgn(2) isan odd function.
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12.06.04.0002.01
SgN(=2) == —sgn(2)

Mirror symmetry

12.06.04.0003.01
SgN(2) = sgn(2)

Periodicity
No periodicity

Homogeneity

12.06.04.0005.01
sgn(az) = syn(a) sgn2)

Scale symmetry

12.06.04.0006.01
sgn(?) =sgn(2® /;a€R

Sets of discontinuity
The function sgn(z) has discontinuity at point z== 0.

12.06.04.0004.01
DSAsgn(2)) == {0}

Series representations

Residue representations

12.06.06.0002.02

1
sgn(x) == 2ress((x+ 1S —)(O)— 1/;xeRAX>0
s

Other series representations

12.06.06.0003.01

1 (-D¥
sgn(x) == — ) ————  — Hop, 1 (X /s xeRA-1<x<1
V7 i 22X2k+1)k!

12.06.06.0004.01

4 = (_l)k—l
sgn(x) = —Z Toke1(¥ /ixeRA-1<x<1
7o 2k-
12.06.06.0005.01
> (-D¥(4k+3)(2k)!
sgn(x) ==Z Poi1(¥) /; xeRA-1<x<1

o 22T (k+1k!

Limit representations
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12.06.09.0001.01

4n!F(m+ g)r(m+n+2) 3F2(—m, %—n, m+n+2; g g; x2)
sgn(x) == lim T . X 1 -~ /i-1<x<1AneNAmeN
M+N—oco
\/;m!l"(n+ E)F(m+n+ E) 3F2(—n, -m-3Z, m+n+ 32 L x2)
(generalized Padé approximation)
12.06.09.0002.01
1 3.3 83 3.2
_ 4m+1@2n+1) 4F3(‘m' m+2, 3-nn+3 3% z-x)
sgn(x)::mllnnj X T -~ /i-1<x<1lAneNAmeN
* n 4F3(—n,n+1, -m-Z,m+ 22,1 x2)

(generaized Padé approximation)

Integral representations

Contour integral representations
12.06.07.0001.01
1 r+ice[(=5)(X+1)S

n(x) = — ———ds/;0<y Ax>-2
% i Jy-ico I'd-y9 7

Transformations

Transformations and argument simplifications

Argument involving basic arithmetic operations

12.06.16.0001.01
SgN(-2) == —sgn(2)

12.06.16.0002.01

X
sgn(x)::ﬁ/;xe[R/\thO
X|

12.06.16.0003.01

X+iy

sgn(X+iy) == — /; xe RAye R A{x, y} # {0, O}
VXe+y?
12.06.16.0004.01

sgn(az) ==sgn(z) ;aeR Aa>0

12.06.16.0005.01
sgn(az) == -sgn(2 /;aesR Aa<0

12.06.16.0006.01
SgN(i 2) == i SgN(2)

12.06.16.0007.01
SgN(—i 2) == —i SYN(2)
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12.06.16.0024.01

-7
son| —|=—
z 4

Addition formulas

12.06.16.0009.01

X+1iy
sgn(x+iy)== — /; xeRAyeR
VXe+y?

Multiple arguments

12.06.16.0010.01
sgn(az) ==sgn(z) ;aeR Aa>0

12.06.16.0011.01
sgn(az) == -sgn(2 /;aeR Aa<0
12.06.16.0012.01
sgN(i 2) == i sgn(2)
12.06.16.0013.01
SON(—i 2) = —i SYN(2)

12.06.16.0014.01
n

[ 1=

k=1

n

= [ [son@o

k=1

sgn|

12.06.16.0015.01
SIN(21 Z) == SYN(Z1) SYN(Z)

Ratio of arguments

12.06.16.0025.01
( ral ) sgn(zy)
5 _
sgn(z,)

Z

Power of arguments

12.06.16.0016.01

sgn(x®) = x'M® /- x e R A x>0
12.06.16.0017.01

sgn(#) ==sgn(2® /;aeR
12.06.16.0018.01

sgn(?) == exp(aRe(log(2)) /; iae R
12.06.16.0019.01

sgn(?) = |z% /;iaeR
12.06.16.0020.01

sgn(Z) == 7 exp(—Re(alog(2)))

12.06.16.0021.01
sgn(Z) == |7*'"™@ exp(i Re(a) arg(2))
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12.06.16.0022.01
sgn(?) = 7' exp(i Re(a) tan™(Re(2), Im(2)))

12.06.16.0023.01
sgn(z%) == exp(i (Im(a) log(12) + arg(2) Re(@)))

Exponent of arguments
12.06.16.0026.01
Sgn(exﬂy) — es‘y
12.06.16.0027.01
Sgn(ez) — eilm(z)

12.06.16.0028.01
sgn(e?) == ¢ Re(2)

Complex characteristics

Real part

12.06.19.0001.01
X
Re(sgn(x + i ) =

VX2 +y?

12.06.19.0008.01
Re(2)
Re(sgn(2)) == T

Imaginary part

12.06.19.0002.01

Im(sgn(X+ i y)) ==
VX2 +y?

12.06.19.0009.01
Im(2)
Im(sgn(2)) = o

Absolute value

12.06.19.0003.01
[sgn(x+iy)=1/;x+iy+0

12.06.19.0004.01
lson(2)|=1/,z+0

Argument
12.06.19.0005.01
arg(sgn(x+i y)) = tan *(x, y)

12.06.19.0006.01
arg(sgn(2)) = arg(2)
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Conjugate value
12.06.19.0007.01

X—1iy
SON(X+ 1Y) ==
VXe+y?

12.06.19.0010.01

z
oD = —
12

Signum value

12.06.19.0011.01
] X+iy
sSgn(sgn(x + i y)) ==
VX2 +y?
12.06.19.0012.01
sgn(sgn(2)) == sgn(2)

Differentiation

Low-order differentiation

Inadistributional sensefor xe R .

12.06.20.0001.01

asgn(x)
=26(X)
X
Integration

Indefinite integration
Involving only one direct function

Inadistributional sensefor xe R .

12.06.21.0001.01

f SgN(x) dx == [

Definite integration

For thedirect function itself

12.06.21.0002.01

a
f sgn(t) dt=0
-a
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12.06.21.0003.01

a 1_(_1k)ak+l
ftksgn(t)d’ =— ' /a>0ARek >-1
-a k+1

Integral transforms

Fourier exp transforms

12.06.22.0004.01

2
Filsgn®)] () = | -
Vs

12.06.22.0005.01

ANS(X) [2
F" (SN + D] (0 = (—)"V2r —— —i"tn! [ — x™1/ineN
Ve

x| =

oxh

12.06.22.0006.01
2 Ta
FIt" sgn®] (x) =i / — |xt 00{7) I'(a+ 1 sgn(x) /; Re(a) > -1
Ve

Fourier cos transforms

12.06.22.0001.01

bis
Falsgn®)] (2) = | > 6(2)

Fourier sin transforms

12.06.22.0002.01

[2 1
Fsilsgn®] (2) = S

Laplace transforms

0N

12.06.22.0003.01

1
Li[sgn(®)] (2) == S

Representations through more general functions
Through Meijer G

Classical casesinvolving the direct function

12.06.26.0001.01

(1-2sgn(1-[2) =

T V%
o[ 7)o
T(-v) 2/ °
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12.06.26.0002.01

T
sgn(1-12) (1 -2son(1-2)" =~ csC
['(=v)
Classical casesinvolving cosh
12.06.26.0003.01
(1-2sgn(1-|2))" cosh|vtanh =
z+1

12.06.26.0004.01

1
(-2 sgn(1-12))" cosh [v coth™? [ i ]] ==
2Vz

Classical casesinvolving sinh

12.06.26.0005.01

(1-2sgn(1-12))” sinh|vtanh™

2\/?]

z+1

12.06.26.0006.01

1+z
((1 - Z) sgn (1 - |Z|))V sinh VCOth_l ] ==
2Vz

1+v,

o

NIF N[
+
<

————

1
v+1, v+ 5]

1
0,3

1
v+ 5,v+1
1

20

1
v+ §,v+l

1

Representations through equivalent functions

With related functions

With Re

12.06.27.0007.01
z

V 2zRe() - 7

With Im

son(2) =

12.06.27.0008.01
z

N Z2-2izIm@)

12.06.27.0009.01
iIm(2) + Re(2)

\/ Im(2)? + Re(2)?

12.06.27.0004.01

SN ==

son(2) =

z
sgn(z) == ——— X X X  /;z+0

V Im(2)? + Re(2)?

With Abs
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12.06.27.0001.01

z
sgn(2) == — /;z+0
17

With Arg
12.06.27.0002.01

sgn(2) == ¢'¥4?

With Conjugate
12.06.27.0003.01

z
sgn(z == ——/;z+0
z7

With UnitStep

12.06.27.0005.01
sgn(x) = 60(X) —6(—X) /; xeR

12.06.27.0006.01
sgN(X) ==26(x)—1/; xeRAXx+0

Inequalities

12.06.29.0001.01
Isgn(z)l <1

12.06.29.0002.01
Re(sgn(2)) < 1

12.06.29.0003.01
Im(sgn(2) <1

Zeros

12.06.30.0001.01
sgn(2) ==0/;z==0

Theorems

Rademacher functions

The functions rn(x) = sgn(sin(2" 7 x)) form an orthogonal sequence over (0,1).

History

The function sgn is encountered often in mathematics and the natural sciences.
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