WOLFRAM functions.wolfram.com

RE 5‘ EARCH The sin 4 e mrost comprebensive and un .-:.l'.u'-:'r.'I RO l'-'.l'. information about mathematical _II..r.'..l.llI..lrl:I'-'.llll."-.

Quotient

Wiow the onling version at Download the
® functions.weolfram.com @ PDF File

Notations

Traditional name

Integer part of the quotient

Traditional notation

guotient(m, n)

Mathematica StandardForm notation

Quotient [m, nj

Primary definition
04.07.02.0001.01

m
quotient(m, n) == {—J
n

guotient(m, n) isthe integer quotient of mand n.

Examples: quotient(5, 2) ==2, quotient(13, 3)==4, quotient(—4, 3)==-2, quotient(r, 2) == 1,
quotient(27 — 3, 5) == 5 — i, quotient(—, 2) == —2, quotient(2.7 — 3i, 5) == —i.

Specific values

Specialized values

For fixed m

04.07.03.0001.01
quotient(im, 1) ==m/; me Z
For fixed n

04.07.03.0002.01
quotient(O,N)=0/;n+0

04.07.03.0003.01
quotient(, N)==-1/;neZAn<0

04.07.03.0004.01
quotient(1, n)==0/;neZAn>1
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04.07.03.0005.01
quotient(tm, nN)==0/;meNAneN* Am<n

04.07.03.0006.01
guotienttm, N) =1/, meN" " AneN* Ansm<2n

04.07.03.0007.01
quotienttm, N) ==k /; meN* AneN* AkeN* Akn=m< (k+1)n

04.07.03.0008.01
quotient(n, n) == 1

04.07.03.0009.01
quotient(2n, n) == 2

04.07.03.0010.01

) (p-D!'+1-p
quotient(p-1)!, p)== ——— /; peP
p

04.07.03.0011.01

quotient(( 2pp_—11 ) p3) = ; (( 2pp_—11 ) - 1) ipePAp>3

Values at fixed points

04.07.03.0012.01
quotient(0, 1) == 0

04.07.03.0013.01
quotient(1, 2) == 0

04.07.03.0014.01
quotient(1, 3)==0

04.07.03.0015.01
quotient(2, 3) == 0

04.07.03.0016.01
quotient(3, 3) == 1

04.07.03.0017.01
quotient(4, 3)==1

04.07.03.0018.01
quotient(5, 3) == 1

04.07.03.0019.01
quotient(12, 8) == 1

04.07.03.0020.01
quotient(-3, —-2) =1

04.07.03.0021.01
21 23
quotlent(——, —)
10 5

04.07.03.0022.01
quotient(2x, e) = 2
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04.07.03.0023.01
quotient(—m, 2) == -2

04.07.03.0024.01
quotient(r, e) == 1

04.07.03.0025.01
quotient(-3+ i, —2—-3ie)==-1-1i

04.07.03.0026.01

quotient(5.2, 3.1) ==

Values at infinities

04.07.03.0027.01
quotient(n, co) == 0

04.07.03.0028.01
quotient(n, —c0) == 0

04.07.03.0029.01
quotient(n, i c0) =0

04.07.03.0030.01
quotient(n, —i co) == 0

04.07.03.0031.01
quotient(n, s)==0

General characteristics

Domain and analyticity
quotient(m, n) isanonanalytical function; it is a piecewise continuous function which is defined over CZ.

04.07.04.0001.01
(m=n)— quotient(m, n) :: (C®C)—C

Symmetries and periodicities
Parity
guotient(m, n) isan even function.

04.07.04.0002.01
quotient(—m, —n) == quotient(m, n)

Periodicity

No periodicity

Sets of discontinuity
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The function quotient(m, n) is a piecewise continuous function with jumps on the curves
m

Re(T) = k\/ Im(T)=1/;k | € Z. The functional property quotient(m, n) == quotient(, 1) == = | makes the
behaviour of the quotient(m, n) similar to behavior of L%J

04.07.04.0003.01
DSm(quotient(m, n)) == {{{(nk—i oo, Nk+io0), =1} /; ke Z}, {{ink— o0, ink+ o), —i} /; k€ Z}}

04.07.04.0004.01
m m

DSn(quotient(m, n)) == {{{m —1} Like z}, {{m —E'} like z}}

04.07.04.0005.01

m
lim quotient(m+ €, n) == quotient(m, n) /; Re(—) ez /\ neR /\ n>0
n

e—>+0
04.07.04.0006.01

m
lim quotient(m— €, n) == quotient(m, n) — 1 /; Re(—) e Z/\n eR /\n >0
n

e—>+0
04.07.04.0007.01

m
lim quotient(m+ i €, n) == quotient(m, n) /; Im(—) IS Z/\n eR /\n >0
n

e—>+0
04.07.04.0008.01

_ ) ) m
lim quotient(m— i €, n) == quotient(m, n) — i /; Im(—) e Z/\ ne [R/\n >0
n

e—>+0

Series representations

Exponential Fourier series

04.07.06.0001.01
ml”l_(anm]lm m

quotient(m, n) == —+ — » —sin
n T
Other series representations

04.07.06.0002.01

m 1™ (27km rky 1 m
uotient(m, ) == — + — » sin cotf —|-—-/mezZ/\n-1eN" /\ —¢Z
q C g ) ) hmez Ancaen AT

Transformations

Transformations and argument simplifications

Argument involving basic arithmetic operations

04.07.16.0001.01
quotient(—m, —n) == quotient(m, n)
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04.07.16.0002.01

m
guotient(m, —n) == —quotient(m, n) + )(z(—) -1//meRANneR
n

Al o

m
quotient(—m, n) == Xz(—) —1-quotient(m, n) /; me RAneR
n

{7

04.07.16.0003.01

m m
quotient(m, —n) == —quotient(m, n) — (1 - XZ(Re(—))) sgn( Im(—) )
n n

04.07.16.0004.01

04.07.16.0005.01

quotent(~m, ) = —quotient(m, ) - (1- XZ(Re(?))) 39”( J-if2- XZ('"{?))) sg”( 'm(?) )

04.07.16.0006.01
quotient( m, ¢ n) == quotient(m, n)

04.07.16.0007.01

m
quotient(i m, n) == i quotient(m, n) + XZ(Im(—)) -1
n

04.07.16.0008.01

m
quotient(—i m, n) == —i quotient(m, n) + i ()(Z[RE(—)) - 1)
n

04.07.16.0009.01

m
quotient(m, i n) == —i quotient(m, n) + ¢ (XZ(Re(—)) - 1)
n

04.07.16.0010.01

m
quotient(m, —i n) == XZ(Im(—)) + i quotient(m, n) — 1
n

04.07.16.0011.01

m
quotient(—, 1) == quotient(m, n)
n

Argument involving related functions

04.07.16.0014.01
. {LmJJ
quotient((m|, n) == | —
n

04.07.16.0015.01
quotient(lm], 1) == [m|
04.07.16.0016.01
. {LﬁﬂJ
quotient(Lm], n) = | —
n
04.07.16.0017.01
quotient(Lm], 1) == [m]

04.07.16.0018.01

. VmW J
quotient(fmj, n) = | —
n
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04.07.16.0019.01
quotient(fm], 1) == [m]

04.07.16.0020.01

int(m)J

quotient(int(m), n) == l

04.07.16.0021.01
quotient(int(m), 1) == int(m)

04.07.16.0022.01

frac(m)
quotient(frac(m), n) == { J

04.07.16.0023.01

mmodn
quotient(mmaodn, n) == l J

n

04.07.16.0024.01
quotienttmmod 1, 1) ==0

04.07.16.0025.01

1m
quotient(quotient(m, n), n) == {_ {_JJ
nin

04.07.16.0026.01
quotient(quotient(m, 1), 1) == [m|

Addition formulas

04.07.16.0027.01

quotient(m+ kn, n) == quotienttm, ) + k /; ke Z

Multiple arguments

04.07.16.0012.01
k-1

quotient(k m, n) == k quotient(m, n) + Z i (0(

j=

Related transformations

04.07.16.0013.01

meanﬁ=F{?H+iW%?H

Identities

Functional identities
04.07.17.0001.01

m
quotient(—, 1) == quotient(m, n)
n

Jod

m j+1
—modl- ——
n k

)))/:keN/\;e[R
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Complex characteristics

Real part

04.07.19.0001.01
Re(m) Re(n) + Im(m) Im(n)J

Re(quotient(m, n)) == {
Im(n)? + Re(n)?
Imaginary part

04.07.19.0002.01
Im(m) Re(n) — Im(n) Re(m)J

Im(quotient(m, n)) == {
Im(n)? + Re(n)?

Absolute value

04.07.19.0003.01

_ \/ lRe(m) Re(n) + Im(m) Im(n) JZ rm(m) Re(n) — Im(n) Re(m) J2
|quotient(m, n)| == +

Im(n)? + Re(n)? Im(n)? + Re(n)?

Argument

04.07.19.0004.01

Im(m) Im(n) + Re(m) Re(n)J {Im(m) Re(n) — Im(n) Re(m)J]

arg(quotient(m, n)) = tan‘lﬂ
Im(n)? + Re(n)?

Im(n)? + Re(n)?
Conjugate value

04.07.19.0005.01

Im(m) Im(n) + Re(m) Re(n)J ) llm(m) Re(n) — Im(n) Re(m)J
-1
Im(n)? + Re(n)?

quotient(m, n) == {
Im(n)? + Re(n)?

Signum value
04.07.19.0006.01

i {Im(m) Re(n)-Im(n) Re(m)J + llm(m)lm(n)+Re(m) Re(n)J
Im(n)2+Re(n)? Im(n)2+Re(n)?

sgn(quotient(m, n)) =

[ Im(m) Re(n)-Im(n) Re(m) J2 N { Im(m) Im(n)+Re(m) Re(n) JZ
Im(n)2+Re(n)? Im(n)2+Re(n)?

04.07.19.0007.01

m
sgn(quotient(m, n)) == sgn(—) /imeRAneR
n

Differentiation

Low-order differentiation

With respect tom
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04.07.20.0001.01
adquotient(m, n)

om

Inadistributional sensefor xe R .
04.07.20.0002.01

aquotient(x, n)

== sgn(n o(x—kn
- s " o(x—kn)

k=—c0
With respect ton

04.07.20.0003.01
aquotient(m, n)

on

In adistributional sensefor xe R .

04.07.20.0004.01
aquotient(m, x) sgn(mm &

m
== — 1) 6(— - k)
oX 2 Z kO X

X k=—c0

Fractional integro-differentiation

With respect tom

04.07.20.0005.01
d* quotient(m, n)  quotient(m, n) m-*

ont Ii-ow

With respect ton

04.07.20.0006.01
0% quotient(m, n)  quotient(m, n)yn™®

an? rl-a)

Integration

Indefinite integration

Involving only one direct function with respect tom
04.07.21.0001.01

f quotient(m, n) dm== mquotient(m, n)
Involving one direct function and elementary functionswith respect to m

Involving power function

04.07.21.0002.01

n quotient(m, n)
fm“‘l quotient(m, ) dm= —

a
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04.07.21.0003.01
fquotient(m, n)
m

dm==log(m) quotient(m, n)

Involving only one direct function with respect to n
04.07.21.0004.01

f quotient(m, n) & n == nquotient(m, n)
Involving one direct function and elementary functionswith respect to n

Involving power function

04.07.21.0005.01

1 ) __ n® quotient(m, n)
n*~* quotient(m, dn= ———
a

04.07.21.0006.01
fquotient(m, n)
n

dn ==log(n) quotient(m, n)

Definite integration
For thedirect function with respect tom
04.07.21.0007.01

a 1
f quotient(t, n) dt == 5 guotient(a, n) (2a— n— nquotient(a, n))
0

04.07.21.0008.01

a 1
f 2! quotient(t, n) dt = — (quotient(a, n) a® + n? (¢(—a, quotient(a, n) + 1) — £(-a)))
0 a

04.07.21.0009.01

0o ) guotient(a, n)a® + n* {(—«, quotient(a, n) + 1)
f 2% quotient(t, n) d't = — /; Re(a) < -1
a (07

04.07.21.0010.01
ne

footafl quotlent(t, ndt=-— {(—a)/; Re(e) < -1
0 a

04.07.21.0011.01

a
f Quotient(t, n)dt==-a
—-a

For thedirect function with respect ton

Inthefollowing formulasa € R.

04.07.21.0012.01

a ] quotient(m, a) a* + m* {(a, quotient(m, a) + 1)
f t*~1 quotient(m, t) dt = /; Re(a) > 1
0 a




http: //functions.wolfram.com 10

04.07.21.0013.01

S 1
f 2! quotient(m, t) d't == — (M (¢ () — (e, quotient(m, &) + 1)) — a% quotient(m, a))
a a

04.07.21.0014.01

© o " (@)
f t*~* quotient(m, t) d't = /i Re(a) > 1

0 a

Integral transforms

Fourier exp transforms

04.07.22.0001.01

Fis i © 1 2km 27k ivan |
Flquotient(t, )] (2) = — .| — 6(2) + Z—[é(——z)—d[—+z]]— 5@
2 k n n n

V21 k=1

Fourier cos transforms

04.07.22.0002.01
1 nz T

Fe[quotient(t, n)] (2) = — cot(—) -/ =62
V2r z 2 2

Fourier sin transforms

04.07.22.0003.01

Fsi[quotient(t, n)] (2) =

ié[é[an ]_5(2Lk+z))— Var 6@ 1

27 k=1 n n

n 2n z

Laplace transforms

04.07.22.0004.01

1
Li[quotient(t, )] (2 = ——— /; Re(n2) >0
1z

(@nz_

Mellin transforms

04.07.22.0005.01
z

M [quotient(t, n)] (2) == — : /iRe(2) < -1

04.07.22.0006.01

. m {2
Mi[quotient(m, t)] (7)== ——— /; Re(2) > 1
z

Representations through equivalent functions

With related functions

With Floor
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04.07.27.0001.01

m
quotient(m, n) == {—J
n

With Round

For real arguments

04.07.27.0008.01
) m 17 m /\ m+n
quotienttm, )= [ ——-—|/; —€R ¢Z
Ln 2] n 2n
04.07.27.0009.01
) m 17 m+n
quotient(tm, N) = [ — - —|+1/; ez
Ln 2 2n

04.07.27.0010.01

) m 17 m+ny m
quotient(m, n) = | — — — +XZ( )/; ™R
ln 2 n

For complex arguments

04.07.27.0003.01

e =742 o)) o1l

With Ceiling

For real arguments

04.07.27.0011.01

mn m m
quotient(m, n) == | —|-1/; — e[R/\ —¢Z
n n n
04.07.27.0012.01
rm] m
quotienttm, n)=|—|/; —€Z
n n

04.07.27.0013.01

‘m m m
quotient(m, n) == | — +9(Xz( _)_ 1) 1/ —€eR
n n n

For complex arguments

04.07.27.0014.01

_ rm? m m

quotient(m, n) == | — | /; Re(—] ez /\ |m[—) ez
n n n

04.07.27.0015.01
rmn Y Re(m) /\I m
™ g M)z Ainf )< 2
n n n
04.07.27.0016.01
) Ty m m
quotient(m, n) == | — | — i /: Re(—)ez/\lm(—)sel
n n n

quotient(m, n) ==




http: //functions.wolfram.com

12

04.07.27.0017.01
m m m
quotient(m, n) == {—} -1-i/; R&{—) ¢Z /\ Im[—) ¢Z
n n n
04.07.27.0018.01
m m m
quotient(m, n) = [—} + 9()(2( Re(—)) - 1) - ie(—)(z( Im(—))) -1
n n n

04.07.27.0002.01

m
quotient(m, n) == _{_ _}

n
With Integer Part

For real arguments
04.07.27.0019.01
m m m m
quotient(m, n) == int(—) /i—eR/\—>0\/ —eZ
n n /\ n \/ n
04.07.27.0020.01

m m m m
quotient(m, n) ==int(—)—l/; — e[R/\— <O/\— ¢ Z
n n n n

04.07.27.0021.01
m m m

quotient(m, n) == int(T) -1+ sgn()(l( —) + 9(—)) /i —eR
n n n n

For complex arguments
04.07.27.0022.01
m m m m m
quotient(m, n) == int(—) /i Re[—) > 0/\ Im(—) > O\/ —eZ \/u’ —eZ
n n n n n
04.07.27.0023.01
m m m m m m
quotient(m, n) ==int(—)—l/; —eR/\—<0/\ - ¢z\/Re{—)<o/\|m(—)>o
n n n n n n
04.07.27.0024.01

m m m m m m
tient(m, n) =int| — |-i/;i—eR /\i—>0/\i—¢Z\/Rd—|>0/\Im[—|<0
quotient(m, n) |n(n) u/ane /\un> /\unez \/ e(n)> /\m(n)<

04.07.27.0025.01

04.07.27.0004.01
m m m m m
quotient(m, n) == int(—) -1-i+ rlsgn()(z(lm(—)) + O(Im(—))) + sgn()(Z(Re(—)) + G(Re(—)))
n n n n n
With FractionalPart

For real arguments
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04.07.27.0026.01
] m my m m m
quotient(m, n) == — —frac(—) /i —eR /\ — > O\/ —eZ
n n n n n
04.07.27.0027.01

m m m m m
uotient(m, n ::——frac(—)—l/; —eR —<0/\ —¢7Z
a ) n n n /\n /\n

04.07.27.0028.01

m m m m m
quotient(m, n) == — —fl‘aC(—) -1+ Sgn()(z( —) + 0(—)) /i —eR
n n n n n

For complex arguments
04.07.27.0029.01
m m m m m m
uotient(m, n) = ——frac(—]/; Re(—)zo Im(—)zo —eZ\/i—eZ
a n n n /\ n \/ n \/ n

04.07.27.0030.01

m m m m m m m
quotient(m, n)::——frac{—)—l/; —e[R/\—<O/\—$Z\/Re(—)<0/\lm(—)>0
n n n n n n

n

04.07.27.0031.01

m m m m m m m
tienttm, n)== — —frad —|-i/;i—eR /\i—>0/\i—¢Z \/Rd —|>0/\Im[—| <0
quotient(m, n) rac( ) i/;i—€ /\xn> /\unes \/ E(n)> /\m(n)<

n n n

04.07.27.0032.01
m m m m

quotient(m, n) == — —frac{—) -1-i/ Re(—) < 0/\ Im(—) <0
n n n n

g2 f ) s s 2 ) o422

With Mod

04.07.27.0006.01

) m-mmodn
quotient(m, n) = ——

With elementary functions

04.07.27.0007.01
. m 1 amy 1 m m

quotient(m, n) == — + — tan’l(cot(—)) -—/i—€eR /\ —¢Z
n n n 2 n n

Zeros

04.07.30.0001.01
m m
n n

quotient(m, n) ==0/; 0 < Re( )<1/\Oslm( ]<1

History
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— J. Nemorarius (1237)
—the word "quotient” appears for the first time around 1250 in the writings of Meister Gernadus.
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