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Notations

Traditional name

Nearest integer function

Traditional notation

LZ]

Mathematica StandardForm notation

Round [z]

Primary definition

04.03.02.0001.01
1
Lx}::n/;xe[R/\neZ/\lx—n|< 5

04.03.02.0002.01
[Z] = Re(2)1 + i [Im(2)]

04.03.02.0003.01

n
=n/;—€Z

1
2 2

04.03.02.0004.01

n+1

1
{n+— =n+l/;—eZ
2 2

For real z, the function | X] istheinteger closest to z (if z+ i%, + g o).

Examples: [32]=3, |3]=3, [-02]=0, [-23]=-2, | 5| =1, |-71=-3, |-4-
31=4

Specific values

Specialized values

04.03.03.0001.01
IX|=X/;XeZ
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04.03.03.0002.01
liX]==ix/;xe”Z

04.03.03.0003.01
[X+iyl=[X]1+i yl/;xeRAyeR

Values at fixed points

04.03.03.0004.01
LO-| == 0

04.03.03.0005.01
[11==1

04.03.03.0006.01
|-1]=-1

04.03.03.0007.01

i1 ==

04.03.03.0008.01
|—il=—i

04.03.03.0009.01

)
10|
04.03.03.0010.01
|-3]=-3
04.03.03.0011.01
|- =-3
04.03.03.0012.01
&
10|
04.03.03.0013.01
|-34]=-3
04.03.03.0014.01
23
- 124 —=2_3j
|10

04.03.03.0015.01

5
— ::2
H

04.03.03.0016.01

q:4

Values at infinities

04.03.03.0017.01

Loo] == o0

04.03.03.0018.01

L—co] = —co
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04.03.03.0019.01
i co] =i 0

04.03.03.0020.01

|—io0] = —i oo

04.03.03.0021.01

[&] = &

General characteristics

Domain and analyticity

LZ] isanonanaytical function; it is a piecewise constant function which is defined over the whole complex z-plane.
04.03.04.0001.01
z—|Z]::C—C
Symmetries and periodicities
Parity
|Z] is an odd function.

04.03.04.0002.01

|-2)=-12]

Mirror symmetry

04.03.04.0003.01

1Z21=121
Periodicity

No periodicity
Sets of discontinuity

The function | Z] is a piecewise constant function with unit jumps on the lines Re(2) + % = k\/ Im(z) + % =1/ kleZz.
The function | Z] is continuous from the right on the intervals(2k— % —ioo, 2k— % +zzoo), k € Z, and from the |eft on the
intervals (2K + 5 —i co, 2k + 5 +i o), ke Z.
The function |Z] is continuous from above on the intervals (—oo +2ik- % oo +2ik- %) k € Z, and from below on the
intervals (—co + 2ik+ £, 0 + 2ik + 5), ke Z.

04.03.04.0004.01

D20 = {{{(2k- > ivo 2k viw) 1 pkez) {{(2k0 v 2ke o) 1) ikez)

{{(2ik—g—oo, 2ik—g+oo), —i}/;kel}, {{(2ik+g—oo, 2ik+g+oo), i}/;keZ}}
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04.03.04.0005.01

1
IimOLz+ €] ==12]/; 2(2 Re(zy+1) ez

04.03.04.0006.01

1
IimOLz— €] =121 /; Z(Z Re(z-1) ez

04.03.04.0007.01

1
lim|z+el=[Z]1+1/; Z Re2z-1) ez

e-+0
04.03.04.0008.01

1
Iin})Lz— €]=12]-1/ Z(ZRe(z)+1) ez

04.03.04.0009.01

1
Iin})LZH‘d =1Z] /; Z(Zlm(z)+1) e’z

04.03.04.0010.01

1
lim|z-i€]==2Z]/; —(2Im(z) ez

e->+0
04.03.04.0011.01

1
lim |z+ie]l=Z]+i/; Z(Zlm(z)—l)ez

e>+0
04.03.04.0012.01

1
lim|z-i€]=|Z]-i/; Z(ZIm(z)+1)eZ

e>+0

Series representations

Exponential Fourier series

04.03.06.0001.01

1*sin2rk
X1 = x4 = Z( )" SN2 kx)

1
fixeR \x+-¢z
T 2

Other series representations

04.03.06.0002.01

n+2m m 1™ (2zkm 1
=—+—sn cot] +-/imeZ/\neZ €Z [\n>1
{ 2n n 2n|§ ( n ) [ ) /\ /\ /\

Transformations

Transformations and argument simplifications

Argument involving basic arithmetic operations
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04.03.16.0001.01

[-Z] = -1Z]
04.03.16.0002.01
LiZ] =ilZ]

04.03.16.0003.01
[-iZ]=-ilZ]

04.03.16.0004.01

n n-1
lz+n] == LZ]+n/;£eZ\/TeZ/\Z—

Argument involving related functions

04.03.16.0005.01

L1211 = 2]
04.03.16.0006.01
[z-1Z211=0
04.03.16.0007.01
LLz]1 =12
04.03.16.0008.01
L[2171==[Z]

04.03.16.0009.01
Lint(2)] = int(2)

04.03.16.0011.01

m
Lquotient(m, n)] == {_J
n

Addition formulas

04.03.16.0010.01

1+

2

¢z/\z—%¢z

1 1
lz+nl=A+n/inez [\ D+ /\m(z)+2$

Complex characteristics

Real part

04.03.19.0001.01
Re(Lx+iy]) = [X]

04.03.19.0006.01
Re(|Z]) = [Re(?)]

Imaginary part

04.03.19.0002.01
Im(Lx+iy]) =Lyl

04.03.19.0007.01
Im(LZ]) = [Im(?)]
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Absolute value

04.03.19.0003.01

Ix+iyll ==V LX?+ [y

04.03.19.0008.01

1Z]l = \/ |[Re1? + [Im(2)1?

Argument
04.03.19.0004.01
arg(Lx+ i y]) == tan"'(|x1, Ly])
04.03.19.0009.01
arg(L2]) = tan *(|Re()], LIm(2)1)

Conjugate value
04.03.19.0005.01
[x+iyl=IX1-i Lyl
04.03.19.0010.01
1Z1== [Re@)1-i [Im2)]

Signum value

04.03.19.0011.01
X1+i Lyl

vV X1+ LyP?

04.03.19.0012.01
sgn(LZ]) = i
ILZ]I

sgn(fx+iyl) ==

Differentiation

Low-order differentiation

04.03.20.0001.01

Inadistributional sensefor xe R .

04.03.20.0002.01

Fractional integro-differentiation
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04.03.20.0003.01
orlzl l4z°

07 T(l-a)

Integration

Indefinite integration

Involving only one direct function

04.03.21.0001.01

Involving one direct function and elementary functions

Involving power function

04.03.21.0002.01

fz‘"l |Z1dz= z 17

a

04.03.21.0003.01

121
f—dz: log( |21
Z

Definite integration
For thedirect function itself

Inthe following formulasa € R.

04.03.21.0004.01
n2

n
fLﬂdt::—/;neN
0 2

04.03.21.0005.01
a 1
f tldt= - 2a- (a]) La]
0 2

04.03.21.0006.01

a 1
f |t dt= — [
0 a

04.03.21.0007.01

fmt“-l [t1dt=— : ( a+ EJ a + {(—a,
a a 2

04.03.21.0008.01

f Lt dt = - — ({(—a/, E) " 1) /; Refa) < -1
1

a

1 1
a+ —J + —)) /; Re(e) < -1
2] 2

1 11 1y
a+ —J a“ - ua— —J + —) +(1-2(-a)+ g’(—a,
2 2] 2

1
a__
2

|

+_
2

)
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04.03.21.0009.01

oo 1 3
f tw_l [t1dt ::——({(—G’, _)+2_0)/; Re(@) < -1
0 a 2

04.03.21.0010.01

f [tTdt=0

Integral transforms

Fourier exp transforms

04.03.22.0001.01
© (¥ (SQ2kn—2)—62nk+2)

i
FILH @) = > ~iV2r 8@

271 k=1 k

Fourier cos transforms

04.03.22.0002.01

Fallt] @ = - \/i csc(g)

2n Z

Fourier sin transforms

04.03.22.0003.01
© (-1 k

2.

21 k=1

Fslltl) (@ = 0QKkr -2 -62rk+2)-V2r §Q@

Laplace transforms

04.03.22.0004.01
e??

L[t = /iRe(2 >0

(e*-1)z

Mellin transforms

04.03.22.0005.01

1 3
MLt @) = -3 ({ (—Z, 5) + 2‘2) /iRe(z) < -1

Representations through equivalent functions

With related functions

With Floor

For real arguments
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04.03.27.0008.01
1 2x-1
X+EJ/;X€[R/\ 2 ¢ Z

04.03.27.0009.01

[X]=

04.03.27.0010.01

1J (Zx—l)
X+ —|— /ixeR
2] X,

X ==

For complex arguments

04.03.27.0001.01

1+1 ) 2Im(z -1 2Re(2 -1
o el M) ()
With Ceiling

For real arguments

04.03.27.0011.01
17

r 2x+1
X] == X—E /;xe[R/\

4

¢z

04.03.27.0012.01
r 11 2x+1

X=X+ | /;

2 4

e’z

04.03.27.0013.01
17 2x+1

[X]= X_E +XZ(

)/;xe[R

For complex arguments

04.03.27.0002.01

1+1i 2Re(2) +1
e 2220

2Im(z)+1]

+iXZ( 2

With Integer Part

For real arguments

04.03.27.0014.01
1 2x+1

1
=int{x+—|/;xeR [\ x=-— z
X |n[x+2)/xe /\x> 2\/ 2 e

04.03.27.0015.01

1 2x+1

1
Lx}::int(x—g)/;xe[R/\x<£/\ 2 ¢ 7
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04.03.27.0016.01

O T A SR O
[X]==in x+£— - Xz 2 +sgn/\/zx+5+ x+£ /i Xe

For complex arguments

04.03.27.0003.01

. 1+¢ 2Re(2 -1
LZ] == |nt[z+ T)—l—zﬁ—)(z[ 2

+

2Im(z -1
J-ine =)

1 1 1 1
sgn()(Z(Re(z) + —) + G(Re(z) + —]) +1i sgn()(z(lm(z) + —) + G(Im(z) + —))
2 2 2 2
With FractionalPart

For real arguments

04.03.27.0017.01
1 2x+1

1 1
=x-f —|+—=1/ R >——
[X]==x ra{x+2)+2/xe /\x 2\/ 2

04.03.27.0018.01

e’z

2x+1

1 1 1
Lx}::x—fra{x——)——/;xe[R X< — ¢Z
2) 2 /\ 2 /\ 4
04.03.27.0019.01

e o R L O L O[S
[X]=x—-fr X+E_E_XZ 2 +sgn)(zx+5+ x+5 /i Xe

For complex arguments

04.03.27.0004.01

1+1i fac{ 1+i] (ZRe(z)—l) ) (Zlm(z)—l)
LZ}——Z—T—r Z+T—Xzf—l/¥zf+

1 1 1 1
sgn(XZ[Re(z) + —) + Q(Re(z) + —)] +1i sgn()(z(lm(z) + —) + O(Im(z) + —))
2 2 2 2
With Mod

For real arguments

04.03.27.0020.01
2x-1

1y 1
Lx]::x—fra({x+—)+—/;xe[R/\ ¢ Z
2) 2 4
04.03.27.0021.01

1y 1 2x-1
Lx}::x—fra({x+—)——/; ez
2) 2 4

04.03.27.0022.01

1 (Zx—l

1
=X- — dl+—— ; R
[X]==x (x+2)mo +2 Xz )/ Xe
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For complex arguments

04.03.27.0005.01
1+ 2Im(z)—1) (ZRe(z)—l) (l+i
—4 - Xz 74 -

+ z) mod 1

LZ] == +Z—L.‘Xz(

With Quotient

For real arguments

04.03.27.0023.01
1
1

2x-1
Lx}::quotient(x+£, )/;XE[R/\ ”

4

¢ 7

04.03.27.0024.01

1 2x-1
X] == quotient(x+ 5 1] -1/ 2 eZ

04.03.27.0025.01

1 2x-1
[X] == quotient(x+ > 1) —Xz( 7 ]/; xeR

For complex arguments

04.03.27.0006.01

1+i 2Re(2-1 2Im(2 -1
T O OP\ R i c o RO LR

With elementary functions

04.03.27.0007.01

tan’l(tan(nz))/ R /\ 1 ,
Z|=2-——/1Z Z+ —
LZ] - € 295

Zeros

04.03.30.0001.01

1 1

1 1
=0/;-—=<R < — ——=<| < —
2120/ - <Red 2/\ S =Im@) =

History

—C. F. Gauss (1808)
—J. Liouville (1838)
—J. Hastad (1988) suggested the notation | Z]
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