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Notations

Traditional name

Factorial

Traditional notation

n!

Mathematica StandardForm notation

Factorial [n]

Specific values

Specialized values

06.01.03.0001.01
n
n!= l_[k /ineN
k=1

06.01.03.0002.01
(-n)!=&/;neN*

06.01.03.0003.01

p 1p ="
[n+—]!::——!n(p+kq)/;neN/\peN*/\qu*/\p<q

q a' g
06.01.03.0004.01
p =D"q p
[——n)!::n——!/;neN/\peN*/\qu*/\p<q
q [l (-p+ka-09 q

Values at fixed points

06.01.03.0005.01
-!=&

06.01.03.0006.01
-D!'=&

06.01.03.0007.01
O! ==
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06.01.03.0008.01
1'=1

06.01.03.0009.01
21=2

06.01.03.0010.01
3!=6

06.01.03.0011.01
41=24

06.01.03.0012.01
5!==120

06.01.03.0013.01
6!==720

06.01.03.0014.01
7! ==5040

06.01.03.0015.01
8!==40320

06.01.03.0016.01
9! = 362880

06.01.03.0017.01
10! == 3628800

Values at infinities

06.01.03.0018.01

ool ==00

06.01.03.0019.01

(—oo)! =

06.01.03.0020.01
(fo0)!=0

06.01.03.0021.01
(—ico)! =0

06.01.03.0022.01

Sl=

General characteristics

Domain and analyticity

n! is an anaytical function of n which is defined in the whole complex n-plane with the exception of countably
many pointsn = —k /; ke N*. 1/n! isan entire function.

06.01.04.0001.01
n—n!::C—C
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Symmetries and periodicities

Mirror symmetry

06.01.04.0002.01

ml=n!
Periodicity

No periodicity

Poles and essential singularities

The function n! has an infinite set of singular points:

(71)k—1
(k-1)!

a) n== -k /; k e N* are the simple poles with residues
b) n == o isthe point of convergence of poles, which is an essential singular point.

06.01.04.0003.01
Sing (n!) = {{{-k, 1} /; ke N*}, {&, oo}}

06.01.04.0004.01
-1 k-1

/i ke N*
!

resy(n!) (-k) =
(k-1

Branch points

The function n! does not have branch points.

06.01.04.0005.01
BPn(n!) ={}

Branch cuts

The function n! does not have branch cuts.

06.01.04.0006.01
BCn(n!) =={}

Series representations

Generalized power series
Expansionsat n==ng /; Ng # —m
06.01.06.0001.02

1
n! o ng! (1 +Y(ng+1) (N—ng) + 3 (o + 1? +yP(ng + 1)) (N—np)® +

g(l!/(no + 1%+ 3y (ng + Dy(ng + 1) + P (ng + 1)) (n— ng)® + ) /; (N> ng) A —ng ¢ N*
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06.01.06.0002.02
= TOMn +1)
nl= Y ———— (¥ /; (N> ng) A\ —ng & N*
k!
k=0
06.01.06.0003.02
n! o ng! (L+ (o + 1) (N—np)) + O((N = N)?) /; (N > o) A —ng ¢ N*

Expansionsat n == —-m

06.01.06.0004.01
(_1)m—1
N ———— 1+0n+m)) /; (n—> -m AmeN*
m=-D!'(n+m)
06.01.06.0005.01
nm™t D™ y(m)
+

m=-D!'(n+m) (m-1)!

n! o +0n+m)/;(n=>-mAmeN*

06.01.06.0006.01

(_1)r'm1
nNfec —mMm
Mm-1!n+m)

—pm1 1 1
Em_) D (w(m) ts (Bum? + 7% - 3yDm) (n+m) + p (2 + (2% = 3yDP (M) y(m) + Y@ (M) (n+ m)? +

1
0 (15 (p(m)* + 2 (7% = 3y D (M) y(m)? + 42 (M) y(m) + (3yD (M) — 272%) YD) + 72* - 15y (M)

(n+ m)3) +O((n+m?) /; (n>-mAmeN?

Asymptotic series expansions

06.01.06.0007.01

n'ocvV2rn n"e™/; (N o)
Stirling's formula

06.01.06.0008.01

el ( 1 1 139 571 163879 5246819
NoavV2rn ze "1+ —+ - - + + -
12n  288n? 51840n° 2488320n* 209018880n° 75246796800 n°
534703531 4483131259 432261921612371 1
- + + O[—)) /i largm] < A (In| - o)
902961561600n" 86684309913600n° 514904800886 784000 n° nto

06.01.06.0009.01

1 > 2K (-1 P2(j+k), n*
ntoev2r n™ze™ 1+ZZ( ) .( 4+9.) /;
k=1 =1 27 (j+ k!
(larg(m| < A (In] = c0) AP(m, j) = (M-1) (M-2)P(m-3, j - 1) +P(m-1, )H A
PO,0)=1APM 1) =m-D!AP(m, j)==0/;m=<3j-1)

06.01.06.0010.01

1
nle«v2r nn+% e (1+O(—)) /; larg)] < A (Inf = o)
n
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06.01.06.0011.01
(n+a)! e (-D*¥(b-a)y Bk a-b+1,a+1n* @ otz
Z /ilrg@+n+ 1) <x /\ (> ) \ B0, @, 2 = n![[t”] ]
(n+ b)' k! (et =1)°

06.01.06.0012.01
(n+a)! (a+b+1@-h)
oc na—b 1+ ———

(n+by! 2n

1
+ o(_z)) /i larg@+n+1)| <z A(Inl - o)
n

Product representations

06.01.08.0001.01
n
n!= l_[k /ineN
k=1

06.01.08.0002.01

1 o0 n+1y _m
—=(M+1 @(”+1)’VH(1+ )@ K
n! kel

06.01.08.0003.01

n+1
1 o0 (1+%)
nl=—— — /i-n¢N*t
N+l n%1+1

06.01.08.0004.01

n'::—

Z2k+1) n2k+1]

sin(rn) 1_[ [ 2k+1

06.01.08.0005.01

N+ 1! =" l_[exp

k=2

((—Dk (k) -1 nk]
k

Limit representations

06.01.09.0001.01

. (1_X)nfl
n!=1lim 7/;n€N+

—1 n 1/k
X Hk=2 (1 _ XY )
06.01.09.0002.01
™k
n!==lim

moeo (4 1),

06.01.09.0003.01
n!=lim mM*BMn+1, m)
M-oo
06.01.09.0004.01
Wn+l

n!'=Ilim
W0 n4 1

Fin+1;,n+2; —w)
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06.01.09.0005.01

m t\Mm
n!==lim (1——) t"dt/; Re(n) > -1
0

M-oo m

Transformations

Transformations and argument simplifications

Argument involving basic arithmetic operations

06.01.16.0001.01
7 CSCe(r n)

(n-1!

06.01.16.0002.01
n+D!'=mn+21)n!

06.01.16.0003.01
n+m!=(n+2,n!

06.01.16.0004.01

n!
(n-1)!=—
n
06.01.16.0005.01
=1DMn!
n-my! = /imeZ
(=M

Multiple arguments

06.01.16.0006.01
22"n 1
2n)! = —(n—l)!(n— —)!
v 2

T

06.01.16.0007.01

1
F™an 2 1
3Bn)! = (n—l)!(n——)![n——)!
2n 3 3
06.01.16.0008.01
mne L 1-m M1k
(mm!=nm"2Q2n 2 n[—+n—1]! /; meN*
m
k=0

Products, sums, and powers of the direct function

Products of the direct function

06.01.16.0009.01

(n-1!(-n)! = —
sin(r n)

06.01.16.0010.01
n!(=n)! == nxcsc(n )
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06.01.16.0011.01
n!'(1-n)!=(1-n)nmcsc(nx)

06.01.16.0012.01
n+21!(=n)! = (n+ 1) nxcsc(nr)

06.01.16.0013.01
(m+n)!

n'm! ==
m+n
n
06.01.16.0014.01
n!
— =M+
m!

06.01.16.0015.01

n! \ n
Hg::(n—m).(n_m)

06.01.16.0016.01
(m+n)!

=(m+ 1),

m!

06.01.16.0017.01

m!n!
—— =B(Mm+1,n+1)
(m+n+1)!

06.01.16.0018.01

m!n!

( )':(m+n+1)B(m+l,n+1)
m+n)!

Identities

Recurrence identities

Consecutive neighbors

06.01.17.0001.01

1
n'=——(n+1)!
n+1

06.01.17.0002.01
n!'=n(n-1)!
Distant neighbors

06.01.17.0003.01
n+m)!

n+1),

06.01.17.0004.01
n'=H"(=NyM-m!/mezZ

Functional identities
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Relations of special kind
06.01.17.0005.01
fMm=nfn-1)/ f(M=nlgmAgmn)=gn-HAfQ)==

n! is the unique nonzero solution of the functional equation f(n) == n f(n— 1) which islogarithmically convex for
all real n> O; that is, for which log(f(n)) isaconvex function for n > 0.

Differentiation

Low-order differentiation

06.01.20.0001.01

an!
=T+ yn+1)

06.01.20.0002.01
a°n!
—— =T+ DY+ D?>+Tn+ D yDn+1)
an?
Symbolic differentiation

06.01.20.0003.01

omn!
=T(+DHRm n+1)/;RM 2 =¢@Rm-1,2+R*’m-1,2 /\RO, 2 =1\ men*
06.01.20.0004.01
omn! 0 m (_m)m
==f t"log"W et dt + ————— WFin(Z, 2y oo Zmy i+ L o+ 1, ., Zn+ 1 =)/
onm 1 (n+ 1)m+1
Z1=2=..=Zp=N+1AmeN*

Fractional integro-differentiation

06.01.20.0005.01

a7 n! o & D6 n
= n‘”f t" (nlog(t))® (1 - Q(-a, nlog(t)) et dt — n~® zFl(l, 1,1-a; ——)
on” 1 Py k
Summation

Finite summation

06.01.23.0001.01

Z ZHH b'/Zk” a/\ZKJ——b /\Za. Zj;bi ==p/\o=Max(k1,1,...,km,n)

ki 1=0 kan'lll |1 '1_[]1 j=1

06.01.23.0002.01

Z(k+1)v T

k=n

H. J. Brothers
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Infinite summation

Par ameter -free sums

06.01.23.0003.01

S e

= —|—0+
o K+ D!k+2)! 6 8
Troy Kessler

06.01.23.0004.01
& (kN? 1

Z = —(-29+37%)
Hk+2)! (k+a)! 27
Troy Kessler

06.01.23.0005.01
i (k1? 41383 7n2

== — + —

S (k+3)1(k+6)! 283000 480
Troy Kessler

06.01.23.0006.01
i (k! 435179 72

== — +

S(k+4)!(k+8)! 66679200 1512
Troy Kessler

06.01.23.0007.01
i (k1? ~1493750663 + 151351200 72
L (k+5)1 (k+10)! 11061279129600
Troy Kessler

06.01.23.0008.01
© (kD)
Z — =10-A2
oo (k+2)1)°
Troy Kessler

06.01.23.0009.01
i knH?* —6217 + 630 12
oo (k+HD° 11664

Troy Kessler

06.01.23.0010.01
kNH® 11(-323329 + 327607)

é (k+6)D° 3110400000
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Troy Kessler

06.01.23.0011.01

i (k! —2680498753 + 271591 320 72
S (k+gn?  8782450790400000
Troy Kessler

06.01.23.0012.01
knH?* 29 3/3)

Troy Kessler

06.01.23.0013.01

i k3 5(1728 £(3) - 2077)
=0 ((k+ 5)y) 1327104
Troy Kessler

06.01.23.0014.01

i (k! 7(389467 324000£(3))
o (k+7)1)° 503884800000
Troy Kessler

06.01.23.0015.01
i (k') 19 559232000¢(3) — 23511309071
S (k+9° 37000716 107 120640000
Troy Kessler

06.01.23.0016.01
i k1’ *
koo (k+1n* 9
Troy Kessler

06.01.23.0017.01

kn* 1

>

— (-1575+ 1507% + 1)
ko (k+2))* 4

Troy Kessler

06.01.23.0018.01
(k1? 2(;12 IogZ(Z)]
((K+1)1)% 2

M

ki

I
o

Troy Kessler
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06.01.23.0019.01

(k1> [ [772 log®(2)
3

12

Me

] +2log(2) - 3]

koo (k+2)1)2 2k :

1l
o

Troy Kessler

06.01.23.0020.01
(-D*(5- 32k +56K) (-1 +k)1)°

> = (3

Py 4(-1+2Kk?3k)!

Troy Kessler

06.01.23.0021.01
(-1 (35-88k+56K2) (3K)! (-2 +2k)1° 10 - 72

2 16(=1+ K> (=1 + K D2 K! (=3 +2K) D3 (=2 + 6K)!

Troy Kessler

Par ameter -containing sums

06.01.23.0022.01
© k! 1

= /ineN*t
S k+n!  (n-1)(n-1)!

Troy Kessler
06.01.23.0023.01
© (-DKk!  21log@) L2 l(—j+n-1)!
Z = - - /ineN*t
(n+k)! (n=1)! i (n=Nrn-1)!

k=0

Troy Kessler

06.01.23.0024.01

_ e C)] . .
o Cpf@ky! (32D - ) n2 (-1 2211 (20m - (40 +29)n+ | (20 + 29) + 10)

Z(4n+2k)! - (4n-1)!

k=0

Troy Kessler

06.01.23.0025.01

i (N+j+1D(=2n+2j+1)(-4n+4j+3)(4n-1)!

= (-1F2k)! (@1 -DM)r et (1)) 22041 (20n2 - (40 +19)n+ [ (20 + 19) + 4) .
= - /ineN
§(4n+2k+1)! 4ny! j:O(—2n+2j+1)(—4n+4j+1)(—4n+4j+3)(4n)!
Troy Kessler
06.01.23.0026.01
n(x log@) oo . . .
© (1)K 2K)! (-4 (;— ) n-1(-1))4-1(40j2+ 18 +40n*-2n(40 | +9) +1) .
= - yneN
§(4n+2k+2)! (4n+1)! ; G-m@2j-2n+1)@4j-4n+1H(“En+1)!

Troy Kessler

hine

N+
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06.01.23.0027.01

oo k@it (PTEDY) (- 22) na 1) 221 (40 2 2400+ 1) j + 402 + 20— 1)
== + n N+
;0(4n+2k+3)! (4n+2)! S (-nM@j-4n-D@j-4n+D@n+2)! (-1 fine
Troy Kessler
06.01.23.0028.01
©  (-DKk!  3"1(2log(3) - 2log2)) "2 23l
Z = + /ineN*
o (N+k)! 2K (n-1! o (-n+H(n-1!
Troy Kessler
06.01.23.0029.01
o (—1Kk! 4”‘1(6log(2)—3log(3)) n-2 34
Z = + /ineN*
ko(n+k)'3k (n-1)! o (-n+H(-1!
Troy Kessler
06.01.23.0030.01
_ 1" 2872)| 2 (1og(3) - log(4) + 1) -
i =Dk 2k! n-2 -8 (9j-9n+7) ( )2 9 9 243 / N
== — — ,ne +
o (3n+2k)1 3¢ i (-n+1H@Bj-3n+2@En-N! @n-1!
Troy Kessler
06.01.23.0031.01
© (-1 2k! (-89)"x n-1 3(-81(9j-9n+4)
Z = - . - /;neN*
o (Bn+2k+1)13¢ (3n(3n_1)g)(2\/§) 0 Bj-3n+1)@Bj-3n+2EBm!
Troy Kessler
06.01.23.0032.01
, 3-8 | L (-3log3) +3log@) + 1) —
i (-Dk2k! -2  (—8)i(-9j+9n-1) [6 9 9 643 nen
;neN’
o Bn+2k+2)13¢ ,:O(J—n)(31—3n+1)(3n+1)' (Bn+1)!
Troy Kessler

06.01.23.0033.01

© (n+Kk)! p o\t
Z ==n![ ] LineN"ApeNAp>1
k=0 k'pk p_l

Troy Kessler

06.01.23.0034.01

= (=¥ (k+n)! el
Z( N ):n![pil] LineNtApeNAp>1

k=0

Troy Kessler
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06.01.23.0035.01

i (-D*k! (plOQ( ))(p+1)n l+n— p(p+ 1) nen:
koo (k+m)! pk (n-1! S (-n+H(n-1! ’

N

Iy
o

Troy Kessler

06.01.23.0036.01
© (—DKKD? (D7 (-D)(-16)")(3-4log2) 12 (=16) (5j-5n+4)(-2]+2n-1!(n- 11> nen
= + ;neNt
(G-n+D@j-2n+2(@n-DH> (-] +n-DY

N

koo (2n+k)N? 42n-1!1 (@Y i

=0
Troy Kessler
06.01.23.0037.01
i D¥kD? 2 (=1 (10j-10n+3) (-] +n- D @M (5 5) /
== - ‘neN*
k=0 (2n+k+ 1)!)2 i042j-2n+1)@2nN!'2n-2)!n?(n- 1)') (n!) 2n)!

Troy Kessler

06.01.23.0038.01
k)?  @n-2'x? 3 3(-i2@n=-21(=j+n-D1N*

i 1w ! ! e

S+ B-DY T (-n+ 12 (- PHE(n- DY (2] +2n-2)!

Troy Kessler
06.01.23.0039.01
©  (2k)! 2"log(2) 3 2]
Z - - _ /ineNANn>1
o (+2K! 4n-1! T (j+n-2(-1!
Troy Kessler
06.01.23.0040.01
i (p(og(p) ~log(p-1H(L-p" &  @-plp N
== — ’ €
o (n+k)! pk (n=D!(p-1 ,=0(J—n+1)(n n!
Troy Kessler
06.01.23.0041.01
& (-DF (=D
> ———=(-1"cos - Y ——— /ineN*
o (2n+2k)! j=0(2n—2])!
Troy Kessler

06.01.23.0042.01

St~ B e

0 (2]+2n 2)!
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06.01.23.0043.01

©(kh?
*D ::an/;neN/\al /\a2 ~1575+ 1507 + 7%) /\
k=0 (N +K) !)4 ey
1
an=—""122MN-2+D(8(N-22+3(N-2)+1)a, 1 (N-2)°-
(n-2°mn-1’

5(15(n-2%+10(n-2) +2)(n-1)3(n-2)

4

+4(4(n—2)—1)(4(n—2)+1)a(n—2)]/; n>2]
((h=1)1H

Troy Kessler

06.01.23.0044.01

k!)? 2 log’(2 2 log’(2
# = a, /; neN/\al [ﬂ g1 )] a2::2[3[n——%]+2log(2)—3]/\

(n+ k) y)2 2k 12 2 12

e

ki

1l
o

202 D0D | an-2)-3RMN-2)+H(-2)an-1)
((n=D)1)

an == in>2
2-n(n-1>

Troy Kessler

06.01.23.0045.01
k®

P A—

k=0 (K+2n+ 1)')

@n! (-1 (56j2-112nj+32j+56n2-32n+5)((-j +n-H1° ((—1)”(3n)!)§(3)/ "
+ yne
mv*@mh® i 4(-2j+2n-172@3n-3))! and@mnd
Troy Kessler
06.01.23.0046.01
- 3k 2 cos(l”—g) . - 3(6n‘_”l‘)!l> +27a,,+92n-3) a4
Z =a,/,a = /\al=6sin(—)/\an= /ikeN
0 27°k! 2k +n)! NE) 18 @Bn-4@Bn-2)
Troy Kessler
06.01.23.0047.01
i k1® (10— 2) (D™t (n- DY’ n!(6N-2)!)
== +
koo (k+2nm N 4@ (@n-1°
n2(( DIEM-)7j+7n-11)+35) (n-1HNH*n!6N-2)!Bn-3)!1 (-2 +2n-1)!) )/(16(2]—2n+1)6
j=0

i+n-2°@mI@n-DH’(-2j+2n-3))°(~6]+6n-2!(—-j+n-D)*(n-)!)/ineN

Troy Kessler
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06.01.23.0048.01

©  (2k+2n)! 1Al (—z)l z(-2+2n-2j)! pa
Z ::Z +(-42" | — /ineN*
2 z+1

koo (A (k+mH?Z 0 (-j-1

Troy Kessler

06.01.23.0049.01
(@K1
2k +2n)1)?

e

k

)
o

2@n-21  1(()* (D (-16)")(3-4l0g2) 2 (-16)(5j-5n+4)(n-DH?(=2j+2n-1)!
— +

+ +
2(@n-pnH* 2 42n-11 (@M iD(-n+D2j-2n+D2@n-DH3((-j+n-DNH?
1202 3(4n-2)1((-j+2n-2)1)?

- - /ineN*t
2535 (@n-1n*(-2j+4n-2)!

Troy Kessler
06.01.23.0050.01

= (kY & (Y 1200 3@mi(@n-j-1n’

Z __Z —=_ - +

o (Qk+2mN? ko (@k+2n+ DD 295 (@m)*@n-2j)!

. (7 72
@iz 1(2 (-1 3-10n+10j)((n-j- DN’ @D (5-5)
7+—Z - /ineN*t
12@n)* 2[iD4@-2n+2)@m!@n-2)1n2(n- 13 nH%2n)!
Troy Kessler
06.01.23.0051.01
i (2K)!
k:0(2k+n)'zk
n-1 74+ . .
(Vztog 2= ))a-vz ) Wzt (VEiod )| e vz (vE et —a-vz) v
+ Ve +EZ /ineN*
2(n-1)! 2(n-1)! 24 G-n+1D(n-1! '
Troy Kessler
06.01.23.0052.01

S (4K)! 1t (-1)I22*1 (202 - (40j+19)n+[(20j +19)+4) (4" (-D")x

Z(;(4k+4n+1)'“ ;; 2j-2n+D@j-4n+1)@]j-4n+3)(4n)! T an
1 24n—1|og(2) 4n-2 2]
5y - fineNt
2 4n)! i (=j+4n+1-2)(4n)!

Troy Kessler
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06.01.23.0053.01

5-x _ log4
12

i (j-n+DH2j-2n+1)(4j-4n+3)(4n-1)!

1[n2 (—1)1221‘1(20n2—(40j+29)n+j(20j+29)+10) (322m1 (- 1))(
2

i 4K!

S ak+an!
1 2*"log2) 403 21
| —+ - /ineN*t
2(4@n-1! o (-j+4n-2@n-1!

Troy Kessler

06.01.23.0054.01

(4n-1)!

x log4 oo
o (4Kk)! 1 (—4)n(z—$) 1 (-1)1471(40j2+ 18 +40n?—2n(40 ) +9) + 1)
=— + >y - +
kZ(;(4k+4n+2)! 2 @4n+1)! i (G-Mm2j-2n+1)@4j-4n+1)(4n+1)!
1 24n+2|og(2) 4n-1 2i
Mty ———————|/ineN
4@4n+ D! 5 @4n-j)(@dn+1)!
Troy Kessler
06.01.23.0055.01
log(2 .
o0 4K)! 1 (22“”(—1)")(%— ng()) n-1(-1)1 22171 (40j2 - 2(40n+1) j +40n* + 2n - 1)
= - +
§(4k+4n+3)! 2 4n+2)! i (G-m@j-4n-1)@j-4n+1)(4n+2)!(-1)
1 24n+3|og(2) 4n 2i
> —— /ineN*
4(4n+2)! iz (=j+4n+1)(4n+2)!
Troy Kessler

06.01.23.0056.01

(4k)!

(o

had ! 3-1
§(4k+3n)!9k B 4@n-1!

(=1 28n-2 [§(|0 (3) —log(4) + 1) — L]
( )| 3 (log® - log =

(-8 9j-9n+7)
JZ(; -n+1)@Bj-3n+2)(3n-1)!

CEEE [\E Iog[ :

@Bn-1)!

J?l]] 502 V3 (V3 +1) -(1-V3)' V3

/ineN*

1
4(3n-1)! "2 J:o

Troy Kessler

(j-3n+1)Bn-1!

+

]+
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06.01.23.0057.01
(4K!

k:0(4k+3n+l)'9"

V3o [ﬁ“]] V3 41 |
[ J NE) ( ) 1 n-1 3(-8))(9j-9n+4) -8"n
- +
43! 2 =y (3j—3n+1)(3j—3n+2)(3n)! (3n(3n—1)!)(2\/§)
3n \/; . .
(1_‘/§) (\/?log[\/;l]] 13n—1\/§(\/?+1)J—(1—\/§)J\/§
+ - /ineN*t
4(3n)! 4 A (j-3m@3n)!
Troy Kessler
06.01.23.0058.01
[\/?h)g[@]] (\/?+1)3n+1
i (4k! V3
== +
koo (4k+3n+2)19 4@n+ 1!
. 3(-8M 3log(3) + 3log4) + 1
1 nzz (8 (_9j+9n_1) (3(=9) { (=3109(3) g(4d +1) - 6\/_]
2 J.:O(j—n)(Sj—3n+1)(3n+1)! Bn+1)!
3n+1 V3 : )
(1-v3) [@'09[51)] L an V3 (V3 +1) -(1-V3) V3
+ - /ineN*t
4(3n+1)! 43 (j-3n-1)(Bn+1)!
Troy Kessler
06.01.23.0059.01
- 3k 2 cos(l”—g) . - 3(6n‘_”l‘)!l> +27a,,+92n-3) a4
Z —an/;a0= /\a1=6sin(—)/\an=
3 274K 2k + n)! NEY 18 Bn-4@3n-2)
Troy Kessler
Operations

Limit operation

06.01.25.0001.01
~ (a+n)!nt2

lim — =1

n>e (b+n)!

Representations through more general functions

+

/ineN
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Through other functions

I nvolving some hyper geometric-type functions

06.01.26.0001.01
n'=I'(n+1 0 /;Ren)>-1

Representations through equivalent functions

With related functions

06.01.27.0001.01
n'=TI(n+1)

06.01.27.0002.01
nt = (1),

06.01.27.0003.01

1 1.5
nt == 2z (cos(2nn)-1)-n n;sm (nm) (2 n) "

06.01.27.0004.01
nl=mn-1!n!

Inequalities

06.01.29.0001.01
KI"KN > ntkKkkn s ne NF A ke NF An=k

06.01.29.0002.01
N+ e /ineN

06.01.29.0003.01

n
[T@0® > nn+ D! e N
k=1

Zeros

06.01.30.0001.01
n'+0/;¥n

Theorems

Taylor's formula
= f0 (@) (z-a)

f(2) ==Z o

k=0

Derivative of composition (Faa di Bruno's formula)
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n n n
TIOO ST migen — [ o =
Ix m=1 ky+ kp+...+ kp=m H?:l v kj Pi=1
Ky +2Ky+...+ nkp=n

n o1 m-1 rm _ang(x)m*j .
ZE[J;(—D'( )00 ———| "g00)

m=1

Composition of two series

(o] (o) m (o)
me[Zaki(] ==chz”/;co==bo/\cl::albl/\cz::a§b2+a2b1/\cg::a3b1+2a1a2b2+a§b3/\
n=0

m=0 k=1

n n a n

c4::a4b1+2a1a3b2+a§b2+3a§a2b3+a‘1‘b4/\cn:: Z m!bml_[—‘./\m:ij
Ky Ko, Ka=0 j=1 k! j=1
Ky +2Ky+...+ nkp=n

ki
j

Maxfield theorem and Castell conjecture

J. E. Maxfield proved that the base 10 digits of any positive integer occur in m! as the first digits for some integer
m (J. E. Maxfield. Math. Mag. 43, 64, (1970)).

Castell's conjecture states that the digits 1 to b — 1 of the base b expansion of n! are asymptotically equally distrib-
uted (S. P. Castell. Eureka, n36, 44 1973).

History

—J. Stirling (1730) found his famous asymptotic formula
—L. Euler (1751)
—C. Kramp (1808, 1816) introduced the notation n!



http: //functions.wolfram.com

20

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.

© 2001-2008, Wolfram Research, Inc.



