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1 Commands

1.1 Constants

1.1.1

Command Inline  Display

\I 1 1

\E e €

\PI s 7

\GoldenRatio ® %

\EulerGamma ~ 0l

\Catalan C C

\Glaisher Glaisher Glaisher
\Khinchin Khinchin Khinchin

1.1.2 Symbols

\Infinity 00 00

\Indeterminant . i
\DirectedInfinity{z} 200 200
\DirInfty{z} 200 200
\ComplexInfinity o
\CInfty oo X



1.2

1.2.1 Exponential and Logarithmic Functions

Command
\Exp{5x}

\Style{ExpParen=b}

\Exp{5x}

\Style{ExpParen=br}

\Exp{5x}
\Log{5%}
\Log[10]{5}
\Log[4]{5}

\Style{LogBaseESymb=1log}

\Log{5}
\Log[10]{5}
\Log[41{5}

\Style{LogShowBase=always}

\Log{5}
\Log[10]{5}
\Log[4]{5%}

\Style{LogShowBase=at will}

\Log{5}
\Log[10]{5}
\Log[4]1{5%}

\Style{LogParen=p}

\Log [4]1{5}

1.2.2 Trigonometric Functions

\Sin{x}
\Cos{x}
\Tan{x}
\Csc{x}
\Sec{x}
\Cot{x}

sin ()
cos ()
tan ()
csc ()
sec (z)
cot ()

Inline
exp (5x)

exp [bx]

exp {5z}
Inb
log 5
log, 5

log 5
log, 5
log, 5

log, 5
logg 5
log, 5

Inb

log 5
log, 5

log, (5)

Display
exp ()

exp [bx]

exp {bz}
Inb
log 5
log, 5

log 5
log;, 5
log, 5

log, 5
log;, 5
log, 5

Inb

log 5
log, 5

log, (5)



1.2.3 Inverse Trigonometric Functions

\Style{ArcTrig=inverse} (default)

\ArcSin{x} sin™' (x)  sin”!(z)
\ArcCos{x} cos™! (z)  cos!(z)
\ArcTan{x} tan™! (z) tan~'(x)
\Style{ArcTrig=arc}
\ArcSin{x} arcsin ()  arcsin (z)
\ArcCos{x} arccos (z) arccos ()
\ArcTan{x} arctan (r) arctan (x)
\ArcCsc{x} cscH(z)  cset ()
\ArcSec{x} sec !t (z)  sec! ()
\ArcCot{x} cot™t(z) cot™! (x)

1.2.4 Hyberbolic Functions

\Sinh{x} sinh (z) )
\Cosh{x} cosh(z) cosh (z)
\Tanh{x} tanh (

\Csch{x} csch(x) (x)
\Sech{x} sech(z) sech (x)
\Coth{x} coth (x) (x)

1.2.5 Inverse Hyberbolic Functions
\ArcSinh{x} sinh™'(z) sinh™'(2)
)

\ArcCosh{x} cosh™'(z) cosh™(x

\ArcTanh{x} tanh™'(z) tanh™'(x)
\ArcCsch{x} csch™'(z) csch™' ()
\ArcSech{x} sech ' (z) sech ()
\ArcCoth{x} coth™'(z) coth™'(z)



1.2.6 Product Logarithms

Command Inline Display
\LambertW{z} W(z) W(z)
\ProductLog{z}  W(z) W(z)

\LambertW{k,z} Wi(z) Wi(2)
\ProductLog{k,z} Wy(z) Wi(z)

1.2.7 Max and Min

\Max{1,2,3,4,5} max(1,2,3,4,5) )
\Min{1,2,3,4,5} min(1,2,3,4,5) min(1,2,3,4,5)

1.3 Bessel, Airy, and Struve Functions
1.3.1 Bessel

Bessel functions can be ‘renamed’ with the \Style tag. For example, \Style{BesselYSymb=N}
yields N,(x)

Command Inline Display
\BesselJ{0{x} Jy(z) Jo(z)
\BesselY{0}{x} Yy(z) Yo(z)
\BesselI{0}{x} [o(x) Iy(z)
\BesselK{0{x} Ko(z) Ko(z)

1.3.2 Airy
\AiryAi{x} Ai(z) Ai(z)
i(z)

1.3.3 Struve

\StruveH{\nu}{x} H,(z) H,(z)
\StruveL{\nu}{x} L,(z) L,(z)



1.4 Integer Functions

Command Inline Display

\Floor{x} |z ] |z
\Ceiling{x} [z] [z]
\Round{x} |z ] |z ]
1.4.1
\iPart{x} int (x) int (z)
\IntegerPart{x} int (x) int (z)
\fPart{x} frac (x) frac(x)
\FractionalPart{x} frac(z) frac(z)
1.4.2
\Style{ModDisplay=mod} (default)
\Mod{m}{n} m mod n m mod n
\Style{ModDisplay=bmod}
\Mod{m}{n} m mod n m mod n
\Style{ModDisplay=pmod}
\Mod{m}{n} m (mod n) m (mod n)
\Style{ModDisplay=pod}
\Mod{m}{n} m (n) m (n)
\Quotient{m}{n} quotient (m,n) quotient (m,n)
\GCD{m, n} ged (m,n) ged (m,n)
\ExtendedGCD{m}{n} eged (m, n) eged (m, n)
\EGCD{m}{n} eged (m, n) eged (m, n)
\LCM{m, n} lem (m, n) lem (m, n)
1.4.3
\Fibonacci{\nu} F, F,
\Euler{m} En  En
\Bernoulli{m} B,, B,

\StirlingSOne{n}{m} S glm
\StirlingSTwo{n}{m} S &
\PartitionsP{n} p(n)

\PartitionsQ{n} q(n)



1.4.4

\DiscreteDelta{n, m} d(n,m) 0(n,m)
\KroneckerDelta{n m} onm o
\KroneckerDelta[d]{n m} Onm Onm
\LeviCivita{i j k} €k €k
\LeviCivita[d]{i j k} €ijk €ijk
\Signature{i j k} eiik €k

\Style{LeviCivitaIndicies=up}

\LeviCivital[d]{i j k} eiik €k

\Style{LeviCivitaIndicies=local}
\LeviCivita[d]{i j k}
1.5 Polynomials
Polynomials can be ‘renamed’ with the \Style command:
\Style{ (Polynomial command )Symb=(Symbol )}

As in \Style{HermiteHSymb=h,LegendrePSymb=p} $\HermiteH{n}{x}$
$\LegendreP{n,x}$ yielding: h,(x) p,(z)

Command Inline Display
\HermiteH{n}{x} H,(x) H,(x)
\LaugerreL{n,x} L, () L, (z)
\LegendreP{n,x} P,(x) P,(x)

\ChebyshevT{n}{x} T, (x) T, (x)
\ChebyshevU{n}{x} Un(x) Un(x)
\JacobiP{n}{a}{b}{x} P (z) Pl ()
\AssocLegendreP{\ell{m}{x} P (x) P (z)
\AssocLegendreQ{\ell}{m}{x} Q7 (x) Q7' (x)
\LaugerreL{n, \lambda,x} L) () L)(z)
\GegenbauerC{n}{\lambda}{x} C)Mx) CN(x)
\SphericalHarmY{n}{m}{\theta}{\phi} Y(6,¢) Y,."(6,¢)

\CyclotomicC{n}{x}

Cn(z) Cn(z)

\FibonacciF{n}{x} F,(x) F,.(x)
\EulerE{n}{x} E.(z) E.(z)
\BernoulliB{n}{x} B,(x) B,(x)



1.6 Gamma, Beta, and Error Functions

1.6.1 Factorials

Command Inline Display
\Factorial{n} n! n!
\DblFactorial{n} n!! n!!
\Binomial{n}{k} ) (Z

\Multinomial{1,2,3,4} (10;1,2,3,4) (10;1,2,3,4)

\Multinomial{n_1, n_2, \ldots, n_m}
Inline: (ny+ns+ ... +npiny,ne, ..., Ny)
Display: (ny+ng+ ...+ npm;ni,ng, ..., Ny)

1.6.2 Gamma Functions

\GammaFunc{x} [(x) [(x)
\IncGamma{a}{x} I'(a,x) ['(a,z)
\GenIncGamma{a}{x}{y} [(a,x,y) [(a,z,y)
\RegIncGamma{a}{x} Q(a,x) Q(a,x)
\RegIncGammaInv{a}{x} Q Ya,x)  Q Ya,x)

\GenRegIncGamma{a}{x}{y} Qa,z,y) Q(a,x,y)
\GenRegIncGammaInv{a}{x}{y} Q '(a,z,y) Q '(a,z,y)
\Pochhammer{a}{n} (a), (a),
\LogGamma{x} logD () logl (x)



1.6.3 Derivatives of Gamma Functions
F () F ()

\DiGamma{x}
\PolyGamma{\nu}{x} ¥ (z) W) (z)
\HarmNum{x} H, H,
\HarmNum{x,r} HQET) Hy)
\Beta{a,b} B(a,b) B(a,b)
\IncBeta{z}{a}{b} B.(a,b) B.(a,b)
\GenIncBeta{x}{y}{a}{b} Bz (a,b) By (a,b)
\RegIncBeta{z}{a}{b} I.(a,b) I.(a,b)
\RegIncBetaInv{z}{a}{b} I7Y(a,b)  I;'(a,b)
B(ﬂﬁay) (CL, b) B(z,y) (a7 b)
o b)

\GenRegIncBeta{x}{y} {a}t{b}

\GenRegIncBetaInv{x}{y}{a}{b} I ' (a,b) L

(z,y)

1.6.4 Error Functions
\Erf{x} erf(z) erf(z)
\InvErf{x} erf () erf ()
\GenErf{x}y erf(x,y) erf(z,y)
\GenErfInv{x}{y} erf'(z,y) erf '(z,y)
\Erfc{x} erfe(x) erfe(x)
\ErfcInv{x} erfc ! (z)  erfe™!(x)
\Erfi{x} erfi(z) erfi(z)
1.6.5 Fresnel Integrals
\FresnelS{x} S(z) S(z)
\FresnelC{x} C(z) C(x)
1.6.6 Exponential Integrals
\ExpIntE{\nu}{x} FE,(z) E,(x)
\ExpIntEi{x} Ei(z)  Ei(x)
\LogInt{x} li(x) li(z)
\SinInt{x} Si(x)  Si(z)
\CosInt{x} Ci(z) Ci(x)
\SinhInt{x} Shi(x) Shi(x)
\CoshInt{x} Chi(z) Chi(z)



1.7 Hypergeometric Functions

1.7.1 Hypergeometric Function

\Hypergeometric{0}t{OF{}{}{x}
oFo(i;2) ofo(s; )

\Hypergeometric{O0t{1}{}{b}{x}
oF1(Gbix)  oF(ibi )

\Hypergeometric{1}{1}{at{b}{x}
1Fi(a;b;x)  1Fi(a;b;x)

\Hypergeometric{1}{1}{1}{1}{x}
Fi(;12) 1F(1; 1)

\Hypergeometric{3}{5}{at{b}{x}
sF5(ar, ag, as; by, be, bs, by, bs;x)  3F5(aq, ag, as; by, be, bs, by, bs; )

\Hypergeometric{3}{5}{1,2,3}{1,2,3,4,5}{x}
3F5(17 2737 17273747 5,.1') 3F5(]-7 273a 17 27374757I>

\Hypergeometric{p}t{6}t{at{b}{x}
pF5(an, ... ap; b1, ba, b, by, bs; ) pE5(an, ..., ap; by, be, bs, by, bs; )

\Hypergeometric{p}t{3}+{a}t{1,2,3}{x}
oFs(an, .. 001,23 2) ,F5(aq, ..., a,;1,2,3;x)

\Hypergeometric{p}{qt{at{b}{x}
pEy(ar, ... ap by, b w)  pFy(ar, ... apbr, ... by )



1.7.2 Regularized Hypergeometric Function

\RegHypergeometric{0}{0}{}{}{x}
ofo(;2) ofol; )

\RegHypergeometric{0}{1}{}{b}{x}
oF1(b5x)  oF1(; b5 )

i \RegHypergeometric{3}{5}{a}{b}{x}
sF5(a1, ag, as; by, be, b3, by, bs; ) 3F5(aq, ag, as; by, be, bs, by, bs; )

\RegHypergeometric{3}{6}{1,2,3}{1,2,3,4,5 {x}
3F5(17 2a 37 17 27 37 4a 5a .CE) 3F5<1a 27 3) 17 2a 37 47 57 'I)

) \RegHypergeometric{p}{5}{a{b}{x}
pF5(a17 <oy Oy b17 b27 b37 b47 b5a fE) pFE)(ala <oy Oy b17 b27 b37 b47 b5a fE)

\RegHypergeometric{p}t{3}+{a}t{1,2,3{x}
oFa(ar, .. ap;1,2,3:2)  ,Fs(ar,...,a,1,2,3;7)

\RegHypergeometric{p}t{qt{at{bI{x}

pFg(ar, ... ap; by, oo b ) pE(an, ... ap; 01, by T)

1.7.3 Meijer G-Function
\MeijerGla,b] {nt{pH{m}{qH{x}
Q1,00 ynsAnd1yeeey ap> va,n(a7 ala---van7an+17~~->ap>

p,q
b1, .- by b1, -5 by

10



\MeijerG{1,2,3,4}{5,6}{3,6,9}{12,15,18,21,24}{x}
1,2,3,4,5,6
3,4 1,2,3,4,5,6 3,4 3 Ly 0y Ey Yy
Gos (x ‘3’679»12715’18,21720 Gl (:’; 3,6,9,12,15, 18,21, 24)
\MeijerGla,b] {4}{6}{3}{8}{x}

a1,a2,a3,a4,as,a6 > Gg,ésl T a1, a2, asz, a4, as, Ag
51,02,03,b4,b5,b6,b7,bs ’ b17 b27 b37 b47 b57 b67 b77 bg

3.4
GG,S (;1:

\MeijerGla,b] {4} {p}{3}{8}{x}

a1,a2,03,04,05,...,4p ) G3,4 T ai, Gz, a3, 4,05, . . ., Qp
b1:b2,b3,ba,b5,b6,b7,0 Ps bla b2a b37 b47 b5a b67 b?a b8

3,4
Gp,s (x

\MeijerGla,b]{n}t{p}{3}{8}{x}
A1 ,e 50050041y -50p > Gi:g (x A1y ..., 0p, a/'n,-f—l, ce . 7a,p)

3,n
GP,S ('T b1,b2,b3,b4,05,b6,b7,08 b17 b27 b3a b47 b57 b6a b77 b8
\MeijerG[al{4}{6}{3,6,9}{12,15,18,21,24}{x}

aii(elsasisiiosin) (o] 5y eonn)
\MeijerG[al{4}{p}{3,6,9}{12,15,18,21,24}{x?}

Gidlo o) on(elg e
\MeijerG[al{n}{6}{3,6,9}{12,15,18,21,24}{x}

3,n A1 yeees Oy Ayt e 5@ 3,n A1y y QpyAp41y e
G6,8 (x 3,16,9,12,1535;,21,22) Gﬁ,S( 3.6.9,12,15,18,21 24)

\MeijerG[a]l{n}{p}{3,6,9}{12,15,18,21,24}{x}

3.n
Gs (x

A1y -5 Qpy Apt1y - -

3691215182124

A1,y @, Ang 150, 0p G37n
3,6,9,12,15,18,21,24 p,8

11



\MeijerG[,bl{1,2,3,4}{5,6}{3}{8}H{x}

(e ntinttnn) G(e)y 000, )
\MeijerG[,bl{1,2,3,4}{5,6}{3}{q}{x}
cii(elizien) cniel, 500
\MeijerG[,b]{1,2,3,4}{5,6{m}{q}{x}
N G e B € P

\MeijerG[a,b]l{n}{pr{m}I{qr{x, r}

ats..., AnsAn4-15-y ap Gm:n x.r a1s -5 ny Qo1 - - 7ap
b1, bm,bm+1,--, bq p.q ’

b1, .. by b1, -5 by

1.7.4 Appell Hypergeometric Function F;

\AppellFOne{a}t{b_1, b_2}{cHx, y}
Fi(a;b1, b ¢5m,y)  Fi(as by, bos ey, y)

1.7.5 Tricomi Confluent Hypergeometric Function

Command Inline  Display
\HypergeometricU{a}{b}{x} U(a,b,x) U(a,b,x)

1.7.6 Angular Momentum Functions

\ClebschGordon{j_1,m_1}{j_2,m_2}{j,m}
(1, J23ma, ma |1, Jos Jom)  (J, Jo; ma, ma |1, Jos . m)

\SixJSymbol{j_1,j_2,j_3}{j_4,j_5,j_6}
{jljzjs} Ji o J2 Js
Ja Js Je Ja Js Je
\ThreeJSymbol{j_1,m_1}{j_2,m_2}{j_3,m_3}

j1 Jj2 Js JuoJ2 3
m1 m2 ms3 ml m2 m3

12
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1.8 Elliptic Integrals
1.8.1 Complete Elliptic Integrals

Command Inline Display
\EllipticK{x} K(z) K(x)
\EllipticE{x} E(z) E(x)

\EllipticPi{n,m} II(n|m) Il(n|m)

1.8.2 Incomplete Elliptic Integrals

Command Inline Display
\IncEllipticF{x}{m} F(x|m) F(x|m)
\IncEllipticE{x}{m} E(x|m) E(x|m)

\IncEllipticPi{nH{xHm} II(n;z|m) Il(n;xz|m)
\JacobiZeta{x}{m} Z(x|m) Z(x|m)

1.9 Elliptic Functions
1.9.1 Jacobi Theta Functions

Command Inline Display
\EllipticTheta{1}{x}{q} vi(z,q) V:i(x,q)
\JacobiTheta{1}{x}{q} Vi(z,q) V:i(x,q)

1.9.2 Neville Theta Functions

Command Inline Display
\NevilleThetaC{x}{m} v (z|m) J.(x|m)
\NevilleThetaD{xH{m} U4(z|m) v4(z|m)
\NevilleThetaN{x{m} o,(z|m) O,(xz|m)
\NevilleThetaS{xH{m} ¥ (x|m) 9s(x|m)

13



1.9.3 Weierstrass Functions

\WeierstrassP{z}{g_2,g_3}
0(2:92,93)  ©(2; 92, 93)

\WeierstrassPInv{z}{g_2,g_3}
0 ' (2:92,95) 9 (2 92,93)

\WeierstrassPGenInv{z_1}{z_2}{g_2}{g_3}
0 (21,22, 92,93) 9 (21, 223 92, 93)

\WeierstrassSigma{z}{g_2,g_3%}
0(292,93) (2 92,93)

\AssocWeierstrassSigma{n}{z}{g_2}+{g_3}
\WeiSigma{n,z}{g_2,g_3}
0u(2192,93)  on(2: 92, G3)

\WeierstrassZeta{z}{g_2,g_3}
(2592, 93)  ((2; 92, 93)

\WeierstrassHalfPeriods{g_2,g_3}
{wi(g2,93) ,ws(g2.93)}  {wi(g2.93) ,ws(g2,95)}

\WeierstrassInvariants{\omega_1,\omega_3}
{g2(w1,ws) , gs(wr,ws)} {ga(wi,ws) , gs(wr, ws)}

\Style{WeierstrassPHalfPeriodValuesDisplay=sf} (Default)
\WeierstrassPHalfPeriodValues{g_2,g_3}

{61762763} {61762a63}

\Style{WeierstrassPHalfPeriodValuesDisplay=ff}
\WeierstrassPHalfPeriodValues{g_2,g_3}

{ei(g2, 93) s ea(g2, 93) s e3(92,93)}  {e1(g2, 93) , €2(g2, 93) ; €3(g2, 93) }

14



\Style{WeierstrassZetaHalfPeriodValuesDisplay=sf} (Default)
\WeierstrassZetaHalfPeriodValues{g_2,g_3}

{77177]2,773} {771,772,773}

\Style{WeierstrassZetaHalfPeriodValuesDisplay=£ff}
\WeierstrassZetaHalfPeriodValues{g_2,g_3}

{m (g2, 93) ,m2(92, 93) ,m3(92, 93)} {1 (92, 93) s m2(92, 93) s M3(92, 93) }

1.9.4 Jacobi Functions

15

Command Inline Display
\JacobiAmplitude{z}{m} am(z|m) am(z|m)
\JacobiCD{z}{m} cd(z|m) cd(z|m)
\JacobiCDInv{z}{m} cdHz|m) cdH(z|m)
\JacobiCN{z}{m} en(z | m) cn(z | m)
\JacobiCNInv{z}{m} enY(z|m) cn (2| m)
\JacobiCS{z}{m} cs(z | m) cs(z | m)
\JacobiCSInv{z}{m} csHz|m) cs Tz |m)
\JacobiDC{z}{m} de(z|m) de(z|m)
\JacobiDCInv{z}{m} de M (z|m) dc(z|m)
\JacobiDN{z}{m} dn(z|m) dn(z|m)
\JacobiDNInv{z}{m} n'z|m) dn'(z|m)
\JacobiDS{z}{m} s(z | m) S(z | m)
\JacobiDSInv{z}{m} ds™'(z|m) ds~'(z|m)
\JacobiNC{z}{m} nc(z | m) nc(z | m)
\JacobiNCInv{z}{m} cHz|m) nc'(z|m)
\JacobiND{z}{m} nd(z | m) nd(z | m)
\JacobiNDInv{z}{m} nd'(z|m) nd'(z|m)
\JacobiNS{z}{m} ns(z | m) ns(z | m)
\JacobiNSInv{z}{m} sTHz|m) ns (z|m)
\JacobiSC{z}{m} sc(z | m) sc(z | m)
\JacobiSCInv{z}{m} cHz|m) scH(z|m)
\JacobiSD{z}{m} Sd(z | m) sd(z | m)
\JacobiSDInv{z}{m} sd”'(z|m) sd7'(z|m)
\JacobiSN{z}{m} sn(z|m sn(z |m
\JacobiSNInv{z}{m} sn~(z|m) snl(z|m)



1.9.5 Modular Functions

Command Inline Display
\DedekindEta{z} n(z) n(z)
\KleinInvariantJ{z}  J(z) J(2)
\ModularLambda{z} A(2) A(2)
\EllipticNomeQ{z} q(z) q(z)
Z z

z z
\EllipticNomeQInv{z} ¢ (z) ¢

)

1.9.6 Arithmetic Geometric Mean

Command Inline  Display
\ArithGeoMean{a}{b} agm(a,b) agm(a,bd)
1.9.7 Elliptic Exp and Log

Command Inline Display
\EllipticExp{x}{a,b} eexp(z;a,b)  eexp(z;a,b)
\EllipticLog{x,y}{a,b} elog(x,y;a,b) elog(z,y;a,bd)

16



1.10 Zeta Functions and Polylogarithms

1.10.1 Zeta Functions

Command Inline Display
\RiemannZeta{s} C(s) ¢(s)
\Zeta{s} ¢(s) ¢(s)
\HurwitzZeta{s}{a} ((s,a) ((s,a)
\Zeta{s,a} ((s,a) ((s,a)
\RiemannSiegelTheta{x} V() V()
\RiemannSiegelZ{x} Z(x) Z(x)
\StieltjesGamma{n} Yn Tn
\LerchPhi{z}{s}{a} O(z,s,a) P(z,s,a)
\NielsenPolyLog{\nu}{p}{z}  S%(z) SP(z)
\PolyLog{\nu,p,z} SP(z) SP(z)
\PolyLog{\nu,z} Li,(z) Li,(z)
\DiLog{z} Lis(z) Lis(z)

1.11 Mathieu Functions and Characteristics

1.11.1 Mathieu Functions
Command Inline Display
\MathieuC{a}{q}{z} Ce(a,q,z) Ce(a,q,z)
\MathieuS{a}{q}{z} Se(a,q,z) Se(a,q,z2)

17



1.11.2 Mathieu Characteristics
Inline Display

Command
\MathieuCharacteristicA{r}{q} a,(q) a,(q)
\MathieuCharisticA{r}{q} a,(q) a,(q)
\MathieuCharacteristicB{r}{q} b(q) b.(q)
\MathieuCharisticB{r}{q} b-(q) b(q)
\MathieuCharacteristicExponent{a}{q} r(a,q) r(a,q)
\MathieuCharisticExp{a}t{q} r(a,q) r(a,q)

1.12 Complex Components
Inline Display

Command
\Abs{z} || ||
\Arg{z} arg(z)  arg(z)
\Conj{z} z* z*
\Style{Conjugate=bar}\Conj{z} z z
\Style{Conjugate=overline}\Conj{z} z z
\Real{z} Rez Rez
\Imag{z} Im 2 Im 2
\Sign{z} sgn(z)  sgn(z)
1.13 Number Theory Functions
Command Inline Display
\FactorInteger{n} factors(n)  factors(n)
\Factors{n} factors(n)  factors(n)
\Divisors{n} divisors(n) divisors(n)
\Prime{n} prime(n)  prime(n)
\PrimePi{x} 7(x) 7(x)
\DivisorSigma{k}{n} or(n) or(n)
\EulerPhi{n} o(n) o(n)
\MoebiusMu{n} win) w(n)
\JacobiSymbol{n}{m} (Z) ()
m

\CarmichaelLambda{n} A(n) A(n)
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\DigitCount{n}{b}
Inline: {sél)(n) , S(bQ)(n) o ,Séb)_l(n) ,31(;0) (n)}
Display: {sl(,l)(n) , 822)(71) yee 75(()1;)71(”) 735,0) (n)}

\DigitCount{n}{6}

Inline: {si(n),s2(n),si(n),ss(n),sa(

Display: {si(n),si(n),s3(n),ss(n),s3(n),s§" (n)}

S
N—
V)
>3
VS
S
N——
——

1.14 Generalized Functions

Command Inline Display
\DiracDelta{x} d(z) d(z)
\DiracDelta{x_1, x_2} d(xy,z2) O(z1,x2)
\HeavisideStep{x} 0(x) 0(z)
\HeavisideStep{x, y} fd(z,y) 6(z,y)
\UnitStep{x} 0(z) 0(x)
\UnitStep{x,y} O(z,y)  O(z,y)

1.15 Calculus Functions

1.15.1 Derivatives
\Style{DDisplayFunc=inset ,DShorten=true} (Default)

df

\ifHxr  F -
v dnf
\D[n]{f}{x} L[ T

19



\Style{DDisplayFunc=outset,DShorten=false}

\D{£}x} it
\D [n] {£}{x} L f
\D{f}x,y,z} P

\D[2,n,3]1{f}{x,y,z} ;‘%%f—l

\D[1,n,3]{f}x,y,z} %%f—z

d
s

Ay

dz™

d d d

dx dy dz

d? dv &

dz? dy™ dz3

d d d?

dx dy™ dz3

\Style{DDisplayFunc=outset,DShorten=true}

d
\D{£}{x} i !
\D [n]{f}H{x} £ d—nf
da™ dz™
d3 d3
\D{f}{x,y,z} Twaya ! dr dydzf
P d2+n+3
\D [2,n,3] {f}{XJY’Z} d$2dy”d23f de dyn dZ3f
- qin+3
\D[1,n,3] {f}{x,y,z} dmdyndzi‘sf dxdy” dZSf
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\Style{DDisplayFunc=inset,DShorten=true}

df
\D{£Hx} = .
n d"f
\D[n] {f}{x} T Ton
s ’f
a°f
\D{f}{xay:Z} dzdydz dr dy dz
-y d2+n+3f

\D [2 ,I'l, 3] {f}{x )y,Z} dx2 dyn dz3 dx2 dyn dzg

d1+”+3f d1+n+3f

\D[1,n,3] {f}{X,y,Z} dz dy™ dz3 dxdy” dz3

1.15.2 Partial Derivatives
\Style{DDisplayFunc=inset,DShorten=true} (Default)

. of
\pderiv{f}{x} % o
o f

\pderiv[n]{f}{x} % n
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\Style{DDisplayFunc=outset,DShorten=false}

0
\pderiv{f}{x} %f %‘f
: on o
\pderiv[n]{f}{x} = o f
0 0 0
\ederivitHxy.2h SRR guay0s

- 32 an 83
\pderiv([2,n,3]{f}{x,y,z} 38—;2;7;—;,70 A 2Aa a3

ox? oy™ 023
() 3 a an 83
T ¥ W XL

\Style{DDisplayFunc=outset,DShorten=true}

0
\pderiv{f}{x} 2f o
. o 0"
\pderiv[n]{f}{x} D27 O f
3 0
\pderiv{f}{x,y,z} #yazf 9z Oy 3Zf
oimis 82+n+3
\pderiv[2,n,3]{fHx,y,z} 393 oy 55/ 572 Hy" 8z3f
_— 81+n+3
\pderiv[1,n,3]{fHx,y,z} afaynazsf 5z Oy 823f
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\Style{DDisplayFunc=inset,DShorten=true}

: of
\pderiv{f}{x} g—i 9z
\pderiv[n] {f}{x} L oF
oxm
3 D3f
. B3 f
\pderiv{f}{x,y,z} 52077 020y 0>
24+-n-+3 82+n+3f
. §2tnt3f
\pderiv[2,n,3]1{fHx,y,z} BTOr O g2 By 0
Ltmas al+n+3f
. olt+n+ f
\pderiv([1l,n,3l{fHx,y.2} F577 Oz Oy 0z°
1.15.3 Integrals
Command Inline Display
\Integrate{f}{x} [ fdx /fd:c
\Int{f (x) }Hx} [ f(x)da /f(a:’) dx
\Int{f}{S,C} Jo fdS fds
c
, b
\Int{f (x) }{x,a,b} [ f(x)dx f(x)dx
, b
\Int{f (x) }{x,0,b} Jo fz)dx f(x)dx

27 Oy
\Int{\Int{f (x) }{x,0,y}}{y,0,z} foz foy f(z)dxdy / / f(z)
o Jo
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1.15.4 Sums and Products

Command Inline Display

\Sum{a (k) }{k} Spak) > a(k)

\Sum{a(k)}k,1,n} S;_, a(k) a(k)

\Prod{a(Hxk}  [T,a(k) [Jalk)
k

\Prod{a() Mk, 1,0} [[}_ a(k) [Jalk)

k=1
1.15.5 Matrices
Command Inline Display
\IdentityMatrix I I
\Style{IdentityMatrixParen=p} (Default)
. . 10 1 0
\IdentityMatrix[2] (O 1) (O 1)
\Style{IdentityMatrixParen=b}
. : 10 10
\IdentityMatrix[2] [0 1] lo J

\Style{IdentityMatrixParen=br}
1 1
\IdentityMatrix[2] {0 O} { 0}
\Style{IdentityMatrixParen=none}

\IdentityMatrix[2]

= O

1
0

\IdentityMatrix[20] yields
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Index

3-j Symbol, 12
6-j Symbol, 12

\Abs, 18

Airy Functions, 4

\AiryAi, 4

\AiryBi, 4

Appell Hypergeometric Function, 12
\AppellFQOne, 12

\ArcCos, 3

\ArcCosh, 3

\ArcCot, 3

\ArcCoth, 3

\ArcCsc, 3

\ArcCsch, 3

\ArcSec, 3

\ArcSech, 3

\ArcSin, 3

\ArcSinh, 3

\ArcTan, 3

\ArcTanh, 3

\Arg, 18

\ArithGeoMean, 16
Arithmetic Geometric Mean, 16
\AssocLegendreP, 6
\AssocLegendreQ, 6
\AssocWeierstrassSigma, 14

\Bernoulli, 5
\BernoulliB, 6
Bessel Functions, 4
\Bessell, 4
\BessellJ, 4
\BesselK, 4
\BesselY, 4

\Beta, 8

Beta Functions, 8
Inverse, 8

\Binomial, 7

Calculus, 19

Derivatives, 19, 21

Integrals, 23
\CarmichaellLambda, 18
\Catalan, 1
\Ceiling, 5
Charmicheal Lambda Function, 18
\ChebyshevT, 6
\ChebyshevU, 6
\CInfty, 1
Clebsch-Gordon Coefficients, 12
\ClebschGordon, 12
Complete Elliptic Integrals, 13
Complex Components, 18
\ComplexInfinity, 1
\Conj, 18
\Cos, 2
\Cosh, 3
\CoshlInt, 8
\CosInt, 8
\Cot, 2
\Coth, 3
\Csc, 2
\Csch, 3
\CyclotomicC, 6

\D, 19-21
\DblFactorial, 7
\DedekindEta, 16
Derivatives
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of Gamma Functions, 8 \EulerPhi, 18

Partial, 21 \Exp, 2

Total, 19 \ExpIntE, 8
\DiGamma, 8 \ExpIntEi, 8
\DigitCount, 19 Exponential Integrals, 8
\DiLog, 17 \ExtendedGCD, 5

\DiracDelta, 19 '

\DirectedInfinity, 1 \Factorial, 7

\DirInfty, 1 \FactorInteger, 18

\DiscreteDelta, 6 \Factors, 18

\Divisors, 18 \Fibonacci, 5

\DivisorSigma, 18 Fibonacci Number, 5
’ \FibonacciF, 6

\E (base of natural log), 1 \Floor, 5
\EGCD, 5 \fPart, 5
Elliptic frac, see \fPart
Exponential, 16 \FractionalPart, 5
Functions, 13 Fresnel Integrals, 8
Integrals, 13 \FresnelC, 8
Logarithm, 16 \Fresnel$, 8
\EllipticE, 13 Functions
\EllipticExp, 16 Generalized, 19
\ElliptickK, 13 Number Theory, 18
\EllipticLog, 16 ,
\E1lipticNomeQ, 16 G-Function, 10
\E1lipticNomeQInv, 16 Gamma Functions, 7
\EllipticPi, 13 Inverse, 7
\EllipticTheta, 13 \GammaFunc, 7
\Erf, 8 \GCD, 5
\Erfc, 8 \GegenbauerC, 6
\ErfcInv, 8 Generalized Functions, 19
\Erfi, 8 Generalized Lambert Function, 4

Generalized Laugerre, 6

Error Functions, 8
Generalized Meijer G-Function, 12

Inverse, 8
\Euler, 5 \GenErf, 8
Euler Totient Function, 18 \GenErfInv, 8
\EulerE, 6 \GenIncBeta, 8

\EulerGamma, 1 \GenIncGamma, 7
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\GenRegIncBeta, 8
\GenRegIncBetalnv, 8
\GenRegIncGamma, 7

Integrals, 23
Definite, 23
Elliptic, 13

Complete, 13

Incomplete, 13
Exponential, 8
Fresnel, 8
Indefinite, 23

\GenRegIncGammaInv, 7
\Glaisher, 1
\GoldenRatio, 1

Greatest Common Divisor, 5

\HarmNum, 8 \Integrate, 23

Heaviside Step, 19 \InvErf, 8

\HeavisideStep, 19 \iPart, 5

\HermiteH, 6

\HurwitzZeta, 17 Jacobi

Hyperbolic Functions, 3 Symbol, 18
Inverse, 3 Jacobi Functions, 15

\Hypergeometric, 9 Inverse, 15

Jacobi Theta Functions, 13
\JacobiAmplitude, 15

Hypergeometric Functions, 9
Appell, 12

Regularized, 10

\JacobiCD, 15

Tricomi Confluent, 12 \JacobiCDInv, 15
\HypergeometricU, 12 \JacobiCN, 15
\JacobiCNInv, 15
\I(v-1),1 \JacobiCs, 15
\IdentityMatrix, 24 \JacobiCSInv, 15
\IdentityMatrix[2], 24 \JacobiDC. 15
\Imag, 18 \JacobiDCInv, 15
\InCBet§> 8. \JacobiDN, 15
\IncEllipticE, 13 \JacobiDNInv, 15
\IncEllipticF, 13 \JacobiDs, 15
\IncEllipticPi, 13 \JacobiDSInv, 15
\IncGamma, 7 o \JacobiNC, 15
Incomplete Elliptic Integrals, 13 \JacobiNCInv. 15
Incomplete Gamma Function, 7 \JacobilD 15’
\Indeterminant, 1 \JacobiNDInv, 15
\Infinity, 1 \JacobiNS, 15
}Int,23 \JacobilNSInv, 15
int, see \iPart \JacobiP. 6

\IntegerPart, 5

\JacobiSC, 15
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\JacobiSCInv, 15 \MathieuCharisticExp, 18

\JacobiSD, 15 \MathieuS, 17

\JacobiSDInv, 15 Matrices

\JacobiSN, 15 Identity, 24

\JacobiSNInv, 15 Matrix

\JacobiSymbol, 18 Identity, 24

\JacobiTheta, 13 \Max, 4

\JacobiZeta, 13 Meijer G-Function, 10

Generalized, 12

\Khinchin, 1 \MeijerG, 10-12

\KleinInvariantJ, 16 \Min, 4

\KroneckerDelta, 6 \Mod, 5

Lambda Function Modular Functions, 16
Charmicheal, 18 \ModularLambda, 16

Moebius Function, 18

Lambert Function, 4
\MoebiusMu, 18

Generalized, 4

\LambertW, 4 \Multinomial, 7
\LaugerreL, 6 Neville Theta Functions, 13
\LGH, 5 : \NevilleThetaC, 13

Least Common Multiple, 5 \NevilleThetaD 13

\LegendreP, 6
\LerchPhi, 17
\LeviCivita, 6

\NevilleThetal, 13
\NevilleTheta$S, 13
\NielsenPolyLog, 17

\Loth Number Theory, 18
Logarithms

Product, 4 Partial Derivatives, 21
\LogGamma, 7 \PartitionsP, 5
\LogInt, 8 \PartitionsQ, 5

) \pderiv, 21-23

Mathieu \PI 1

Characteristics, 17 \Poéhhammer,?

Functions, 17 \PolyGamma, 8

\MathieuC, 17
\Math%euCharacter?st%cA,18 Polylogarithm, 17
\Math}euCharacter}st}cB,18 Polynomials
\Math}euCharéctérlst1cEXponent,18 Bernoulli, 6
\MathieuCharisticA, 18 Chebyshev, 6
\MathieuCharisticB, 18

\PolyLog, 17
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Cyclotomic, 6
Euler, 6
Fibonacci, 6
Gegenbauer, 6
Hermite, 6
Jacobi, 6
Laugerre, 6
Legendre, 6
\Prime, 18
\PrimePi, 18
\Prod, 24
Product Logarithms, 4
\ProductLog, 4

\Quotient, 5

Racah 6-j Symbol, 12
\Real, 18
\RegHypergeometric, 10
\RegIncBeta, 8
\RegIncBetalnv, 8
\RegIncGamma, 7
\RegIncGammalnv, 7
\RiemannSiegelTheta, 17
\RiemannSiegelZ, 17
\RiemannZeta, 17
\Round, 5

\Sec, 2

\Sech, 3
\Sign, 18
\Signature, 6
\Sin, 2

\Sinh, 3
\SinhInt, 8
\SinInt, 8

6-j Symbol, 12
\SixJSymbol, 12
\SphericalHarmY, 6

\StieltjesGamma, 17
\StirlingSOne, 5
\StirlingSTwo, 5
Struve Functions, 4

\StruveH, 4
\Struvel, 4
\Sum, 24
Symbol
Jacobi, 18
\Tan, 2
\Tanh, 3
Theta Functions
Jacobi, 13
Neville, 13

3-j Symbol, 12
\ThreeJSymbol, 12
Total Derivatives, 19
Totient Function, 18
Tricomi Confluent Hypergeometric Func-
tion, 12
Trigonometric Functions, 2
Inverse, 3

Unit Step, 19
\UnitStep, 19

Weierstrass Functions, 14
\WeierstrassHalfPeriods, 14
\WeierstrassInvariants, 14
\WeierstrassP, 14
\WeierstrassPGenInv, 14
\WeierstrassPHalfPeriodValues, 14
\WeierstrassPInv, 14
\WeierstrassSigma, 14
\WeierstrassZeta, 14
\WeierstrassZetaHalfPeriodValues,
15
\WeiSigma, 14

30



Wigner 3-j Symbol, 12

Zeta, 17
Functions, 17
Hurwitz, 17
Riemann, 17

\Zeta, 17
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