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Notations

Traditional name

Multivariate Heaviside step function ??

Traditional notation

(X1, Xo, ...)

Mathematica StandardForm notation

UnitStepixy, X, ...]

Primary definition

14.02.02.0001.01
0%, X0, ...)=1/; % €RAX =0

14.02.02.0002.01
0%, X0, ...)=0/; % €RA=-(X=20AX=0A..)

14.02.02.0003.01

Q(Xl,xz,,,,,xn):{l X1 20AX%=z0A ... AX%=0/xeRAl<ksn

Specific values

Specialized values
14.02.03.0001.01
O(Xq, X1y «.-y X1) == 60(Xq)
Values at fixed points

14.02.03.0002.01
00,0, ...,0=1

14.02.03.0003.01
01,1,...,.H)=1

14.02.03.0004.01
0-1,1,...,1)=0

Values at infinities
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14.02.03.0005.01

6(co0, o0, ..., 00)==1

14.02.03.0006.01

(-0, 00, ..., 0) =0

General characteristics

Domain and analyticity

0(X1, X2, ...) iIsanonanalytical function; it is a piecewise constant function which is defined for al real x.

14.02.04.0001.01
(Xg % X % ... % Xn) —> 0(Xq, X, ..., Xn) 1 R"—Z

Symmetries and periodicities

Permutation symmetry

14.02.04.0002.01
0(X2, X1) == O(Xq, X2)

14.02.04.0003.01
(X1, Xov <vs X oer Xjy oo Xn) == (X0, Xoy oeey Xy woy Xy ooy Xn) /3 X # X AK#E ]

Periodicity
No periodicity
Sets of discontinuity

The function 6(x1, Xo, ...) has discontinuity at the point x; == x, == ... == 0.

Transformations

Transformations and argument simplifications

Argument involving basic arithmetic oper ations

14.02.16.0001.01
O(—Xq, Xy ...) == 0(X9, ...) —O0(X1, X9, ...) [; X1 £ 0

Products, sums, and powers of the direct function

Power s of the direct function

14.02.16.0002.01
0%, Xp, ..) 3= 0(Xq, Xp, ...) /;a>0

Identities

Functional identities
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14.02.17.0001.01
O(Xy, X, ..vy %) == O(Xq, Xp, +..y Xn1) O(%n)

Complex characteristics

Real part

14.02.19.0001.01
Re(0(X1, X, ..., Xn)) == 0(X1, X, ..., Xn)

Imaginary part

14.02.19.0002.01
IM(B(Xq, X2, ..., Xn)) =0

Absolute value

14.02.19.0003.01
[6(X1, X, ..., Xn)| == O(X1, X2, ..., Xn)

Argument

14.02.19.0004.01
ag(O(Xy, X, ..., Xn)) = tan 1 (O(Xy, Xz, ..., Xn), 0)

Conjugate value

14.02.19.0005.01
O(X1, X2, ...y Xn) == (X, X2, ..., %n)

Differentiation

Low-order differentiation

In adistributional sense.

14.02.20.0001.01

90(xq, X, -..)
- = 5(X1) 9(X21 o)
(9X1
Integration

Indefinite integration

Involving only one direct function
14.02.21.0001.01

f@(xl, Xo, ...) d X == X1 0(Xq, Xo, ...)

Involving one direct function and elementary functions
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Involving power function
14.02.21.0002.01
a X
fxi‘ 0(Xq, X9, ...)d X1 = — O(Xq, X, ...)
a

14.02.21.0003.01

0(Xq, Xo, ...)
fx— dxq ==10g(Xy) 0(Xq, Xo, ...)
1

Integral transforms

Fourier exp transforms

14.02.22.0001.01

7:'([0()(1! X2y +evy Xn—1s t)] (X) = Q(Xl! X2y oeey Xn—l)

i b8 ]
+ [— 0(X)
V2nr X 2

Inverse Fourier exp transforms

14.02.22.0002.01

Fe O, Xar -y X1, D] (X) == 0(Xq, Xp, +.y Xn_1)

i n J
— + [— 0(X)
V2r X 2

Fourier cos transforms

14.02.22.0003.01

Vs
7:Ct[g(xl! X2y +ey Xn—1s D] (X) == 1’ E Q(Xll X2y +evs Xn-1) 6(X)

Fourier sin transforms

14.02.22.0004.01

20X, Xy .y Xn1)
Fse[0(X1, X2, ...y Xpe1, D1 (D = | — f
/e

Laplace transforms

14.02.22.0005.01

O(X1, X2, +-.y Xn-1)
L’[[Q(Xl! X21 ey Xn—l! t)] (Z) =

Representations through more general functions

Through Meijer G

Classical casesfor the direct function itself
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14.02.26.0001.01

n 1
00X, X -y X) ::[—[G}jﬁ[l—xk ’ o) fi% <2
k=1

14.02.26.0002.01

n 1
B(Xe, X, -y Xo) == ]_[G?ji(xk + 1’ 0] fi %> =2
k=1

14.02.26.0003.01

. 1
01~ zl, 1~ 2], ... 1~1za) ::]—[Giji’(zk‘ O)
k=1

14.02.26.0004.01

n 1
Nzl -1,12 -1, ..., |zl - 1) = ]_[Gﬁgi(zk ‘ O)
k=1

Representations through equivalent functions

14.02.27.0001.01

00, X, - %) = [ 6060
k=1
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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 akey 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 aparticular formula, cite functions.wolfram.com followed by the citation number.
e.g.. http://functions.wolfram.com/01.03.03.0001.01

Thisdocument is currently in a preliminary form. If you have comments or suggestions, please email
comments@functions.wolfram.com.
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