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Notations
Traditional name
Square root
Traditional notation
vz

Mathematica StandardForm notation

Sqrt [z]

Primary definition

01.01.02.0001.01

VZ =72
01.01.02.0002.01
0 1 ( _ Z)k
Vz = (——) [ilz-1 <1
=0 2k !

Specific values

Values at fixed points

01.01.03.0001.01

Vo =0
01.01.03.0002.01

V-1 =i
01.01.03.0003.01

01.01.03.0004.01

1.
Vi = (=¥ = s

Values of nested square roots
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01.01.03.0011.01

bn g 1 20 k

— |2+b, 1 2+by s 2+...+ b, 2+sin[—] == cod 7 ——Zz-kﬂbk,,- /;

2 4 2 a3
(by=-1Vhb=0Vb =D)AR2R=<k=<nAkeN)AbjeRA-2<b; <2

L. D. Servi: Nested Square Roots of 2 American Mathematical Monthly 110, 326-329 (2003)

01.01.03.0012.01

bn JTb]_ 1 n k

— |2-by12+by o 2+...+ by 2+sin[—] ::s'nn——sz]—[bk_j /i
2 4 2 4
(br=1Vby=-DA@=<ksn-1AkeN)Ab;eRA-2<b; <2

L. D. Servi: Nested Square Roots of 2 American Mathematical Monthly 110, 326-329 (2003)

Values at infinities

01.01.03.0005.01
Voo =00
01.01.03.0006.01
\/X::ioo
01.01.03.0007.01
\/E:z V -1 o
01.01.03.0008.01
Veico = (-1 e

01.01.03.0009.01

Ve =s

01.01.03.0010.01

V(Zoo) ==/ SgN@ oo

General characteristics

Domain and analyticity

V'z isan analytical function of zwhich is defined over the whole complex z-plane.

01.01.04.0001.01
z—Vz .:C—C

Symmetries and periodicities

Mirror symmetry
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01.01.04.0002.01
Vz =z [;2¢ (-, 0)
Periodicity

No periodicity

Poles and essential singularities

The function vz does not have poles and essential singularities.

01.01.04.0003.01

Singz(\/;) = {}

Branch points

The function vz hastwo singular branch points; z==0, z== &.

01.01.04.0004.01

BP(VZ) =10, &)

01.01.04.0005.01

R{VZ,0)=2
01.01.04.0006.01
RAVZ, &) =2

Branch cuts

The function vz isa single-valued function on the z-plane cut along the interval (-0, 0), where it is continuous from
above.

01.01.04.0007.01

BCAVZ ) = ll(=e0, 0), -}

01.01.04.0008.01

lim vV x+i ::\/?/;x<0

e—>+0

01.01.04.0010.01

lim Vx+ie =V|x /;x<0

e—>+0

01.01.04.0011.01

lim Vx+ie =iv-x /;x<0

e~+0

01.01.04.0012.01

lim Vx—ie =—iVI|x /;x<0

e—>+0

01.01.04.0009.01

lim Vx—ie =-iV-x /;x<0

e—>+0
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01.01.04.0013.01

lim Vx—ie =-vVx /;x<0

e—>+0

Analytic continuations

v z ischosen to be the principal branch of the general square root function which has two sheets; + vz .

Series representations

Generalized power series

Expansions at generic point z== 7,

For the function itself

01.01.06.0013.01

Gy NETRE I T

o2 -

Noiw

01.01.06.0014.01

1|aden)| o (e |
N i == .
01.01.06.0015.01
a|aln)| 4 faden)| )
E:(%JZ[ 2z Jz;(l 2x J 1]§(—kil.!)k (—%)kz(;k(z_zo)k

01.01.06.0016.01

e

=[]

[ inz")J*l]lFo[_z;;_z-%)

2 %

01.01.06.0017.01
1 rg(HO)J
2 2n
\/; - (_]
Z

1| el
zoﬂ Z"ZOJ ](1+O(Z—Zo))

Expansions on branch cuts

For the function itself

01.01.06.0018.01

. {argrz—xJ

Vz «vVx e

1 1
2r J 1+ — Z-X—-—2Z-X°+...|/; 2> AxeRAXx<0
2z 873
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01.01.06.0019.01

V7 e Vi &)
27

1 1
1+—(z—x)——zé(z—x)2+0((z—x)3) i xeRAX<0
8

01.01.06.0020.01
[arg(z—x)J ) (_1)k

e 1
Vz «vVx &'z Z—(_E) xKz=x)"/ xeRAX<0
K

!
o k!

01.01.06.0021.01

i F9E 1 zZ—X
Vz =vVxe [ 2 JlFO(—E;;——)/;xe[R/\x<O

X

01.01.06.0022.01
4larg(z—x)

Vz =vVxe" TJ(1+O(z—x))/;xe[R/\x<0

Expansionsat z==

For the function itself

01.01.06.0005.02

1 1 1
VZ el —z-D-—(z-12+—2Z-13-.../:(z> 1
2 8 16

01.01.06.0023.01

1 1 1
Vz «l+=@z-1)-=@z-1%+—@z-1°-0(z- )
2 8 16

01.01.06.0006.01

o _1k 1
\/;::Z(_)(__) z-D%/1z-1 <1
o K! 2k

01.01.06.0007.01
1
Vz = 1F0(—5; ; 1—2)

01.01.06.0008.02
Vz «1+0@z-1)

01.01.06.0024.01

Vz =F.@/;
N (-1 (=1/2) (z- D)F N
[[Fn(z) ==Z - X =VZ +(-1)"@Z- D™ (-1/2)p1 F1(L,N+1/2;n+2; 1—2)]/\neN]
k=0 :

Summed form of the truncated series expansion.
Expansionsof V1+zat z==0

For the function itself

01.01.06.0001.01

1 1 1
Vitz cl+-z2--Z2+—2— .../ (z>0)
2 8 16



http: //functions.wolfram.com

01.01.06.0025.01

1 1 1
Vi+z «cl+-z--Z+—22-0(7)
2 8 16
01.01.06.0002.01

k
Vitz = Z( b [—%)ki‘/;|2|<l

01.01.06.0003.01
1

Visz = 1Fo(— S —z)

01.01.06.0004.02
V1i+z «1+02
01.01.06.0026.01

Visz =F.@/; [[Fn(z) =y —

k=0

-k (- 1/2>kzk

Summed form of the truncated series expansion.

Asymptotic series expansions

01.01.06.0009.01

Vz «Vz [;(2d > )
Residue representations

Representations of V z
01.01.06.0027.01

Z“ﬁs(( ( s- —)(z 1y ]Hs))(—j)/; 2-1<1

27TJO

01.01.06.0028.01

1 1
Zress((l“(s)(z 1) S)1‘( s— 5))(—5+j)/; z-1>1

27TJO

\/—

Representationsof V1 +z

01.01.06.0010.01

VZrT = - Zreg[( rf-s- 1) 75|re) <

27(10

01.01.06.0011.01

o 1 1
Vz+1 = Zress((r(s)z‘s)r(—s— —))[——+j)/; Iz >1
2 2

2Vn j=0

Other series representations

=V1tz +(D" 2" (-1/na KL n+1/2 0+ 2; —z)]/\n e N]
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01.01.06.0012.01

Varvart - m[l— () P(kkfé’k%a)) pia<i

25k 2a+2

Integral representations

Contour integral representations

01.01.07.0001.01

1 1 1
Vz+1 =- —fr(s)r(—s— —)z’sds
2\/7 2rniJzr 2

Limit representations

01.01.09.0001.01
Ya1-2
2yn

AYo=2Az¢ (0,0}

Aiﬂl Yn /i ¥n = Yn-1—

P. W. Pedersen

Continued fraction representations

01.01.10.0005.01

z
V1i+z =1+
1 z
4 >+
16| 2+ z
2
16‘%‘ 1Z z ’
16(E+16.,,)
Andreas Lauschke (2006)

01.01.10.0006.01

z 1
V1i+z :1+4Kk(—, —]
16 2

[}

1

Andreas Lauschke (2006)
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01.01.10.0001.01

Vz+1 =1+

z
/i Z¢ (=00, =1)

3z

3z
2|13+

2(2+

5z
2(5+...))

01.01.10.0002.01

k| (-D¥) 1 .
Vz+1 =1+Kq l J- 7, - (1= (DY) k+(-D*+1| /;z¢ (-0, -1)
1

01.01.10.0003.01

z-7
\/;::z+7722/\2${—oo, 0}

27+
27+ =2
-2

2z+

P. W. Pedersen

01.01.10.0004.01
Vz =z+Kz-2, 22);0 /2 ¢ (oo, 0)

P. W. Pedersen

Differential equations
Ordinary linear differential equations and wronskians
For thedirect function itself

01.01.13.0001.01

1
W (2) - 2—W(Z)=0/: w2 =cVz
Z
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01.01.13.0002.01

1
W (2) - > W2 =0/ W2-=Vz /\W[l] =1
z

01.01.13.0003.01
AW' D)2 +W2) =0/;W2) =Vz ¢, +Vz log@) c,

01.01.13.0004.01

W,(Vz,Vz Iog(z)) =1

01.01.13.0005.01

q

g®@
W@ - ——wW2=0/,W2 =Cc14 0932
29(2)

01.01.13.0006.01
g@ K@

+— W@ =0/,W>2 =c, h(2 9
292 h®@

V\/(Z)—(

Transformations

Transformations and argument simplifications

Argument involving basic arithmetic operations
01.01.16.0001.01

V=z =-iVz /;Im@ > 0VIm2 =0ARe2 <0
01.01.16.0002.01

V=z =iVz /;im2z<0VImz =0ARe?z >0
01.01.16.0044.01

V-z =-iVz [;ag2 >0
01.01.16.0045.01

V-z =iVz /;ag2 =<0

01.01.16.0003.01

vz = exp(%zzﬂ[l+ z{_ arg(z)J))ﬁ

2n

01.01.16.0004.01

2

2z

V-z = e vz

01.01.16.0046.01

«/E::ﬁﬁ/:arg(z)sg

01.01.16.0047.01

Viz =—V-1Vz /a9 > g

01.01.16.0048.01
1 ag?

Viz =l Ty
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01.01.16.0049.01

V=iz =-(-)¥Vz /ag2 > —g

01.01.16.0050.01

V-iz = (-)¥*Vz [;ag@ < —g

01.01.16.0051.01
3 ag(Z)J 3

V=oiz = —(—1){1'? iz
01.01.16.0005.01
1 1
— =—/,2¢ (-0, 0
N

01.01.16.0052.01

[1 1
- =—/;ag@#n
Z Yz

01.01.16.0053.01

1 1
—_ ::——/; arg(z)::ﬂ
z z
01.01.16.0054.01
e
1 (_1) 2r 2
z \/;

01.01.16.0055.01

1 i
—— =——/;Im(2=0
z z

01.01.16.0056.01

i
-—— =-—/1Im2 <0
z z
01.01.16.0057.01
=)
1 i(-Dler

2z

01.01.16.0058.01

z z

01.01.16.0059.01
- 4
i V-1 T
- =- [iag(d <-—
z 7 2

01.01.16.0060.01
ag2) 1J 1

4

i (_1){ 27 al

: vz
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01.01.16.0061.01
i (-1)%4 Pis
—— =- fag2 < =
z 7 2

01.01.16.0062.01

i (-1)%4 7

01.01.16.0063.01

ag? 3| 3
i (_1){77}'4_
NG

Half-angle formulas

01.01.16.0006.01

z Vz

Multiple arguments

For products
01.01.16.0007.01

Vaz =vVa vz /;a>0
01.01.16.0008.01

Vaz =V Vg [2+220
01.01.16.0009.01
Vo2 =vZviz
01.01.16.0010.01
V-Z-z=V-zVz+1
01.01.16.0064.01
Vaz =Vz Vz, /;agz) <0\ -agz)-n<agz)Vagz) = 0\ agz) < - agz)
01.01.16.0065.01
Vzaz =-Vu Vz, [;agz) =0\ agz) > r-agz) V agz) < 0\ agz) < —agz) - =

01.01.16.0011.01

m—arg(z) — arg(z) J)
2n

01.01.16.0066.01

[
[T =
k=1

i n

]_[\/?/;ner\i+

k=1

2n

For quotients
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01.01.16.0012.01

z Vz
241 V7t
01.01.16.0013.01
z V-z
1 Vig

01.01.16.0014.01
Z 1 2]
_ = n-neRAL+7
% L-7
2]
L=y

01.01.16.0015.01

Za| Vg
— == [iZo—-2,=0
2 vz

01.01.16.0016.01

2 V-7
= == /iz,-21<0
z V-z

01.01.16.0067.01

Z ‘/Z
P /i agz) < 0N\ arg(z) <argz) + 7V ag(z) > 0\ arg(z) = arg(zy) -
2 b4
01.01.16.0068.01
4} \/Z
T = /i ag(zy) =0\ arg(z) < arg(zg) —nV arg(zg) < 0\ ag(z) = arg(zg) +
2 22

01.01.16.0069.01

T VE |
e
y4) +/ %

01.01.16.0017.01
a+z a+z
/ia-beRAa=#b
b+z ( b-a

01.01.16.0018.01

JEivyes

01.01.16.0019.01

z / 1
—_ ==V—Z R
1+z 1+z

01.01.16.0020.01

Z Z i+ 2
_::\/ \/ Lhzn+eRAz+2+0

2+ 27y y4)
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01.01.16.0021.01
1

— =Vz — [izz+2=0
%

01.01.16.0022.01

, 1
— =V-zn |-— [in+2<0
5

01.01.16.0023.01
a+z a+z a+b
/ia+beRAa+b+0
b z a+b b z
Power of arguments

01.01.16.0070.01

VZ ==z/;—g<arg(z)s z

2

01.01.16.0071.01
\V7Z z/,-n<ag < n\/n<ar(z)<
=-z/;-7 =—-—\/ = =n
g > > [¢]

01.01.16.0024.01

\/; =vV-izViz
01.01.16.0025.01
V-2 =VzV-z

01.01.16.0072.01
2 =7?lacRA\-n<aag@=<n
01.01.16.0073.01
\/?zz (-D*A? jaeR N\ -2nk-n<aag@ <n-2rkAkeZ
01.01.16.0026.01
=722/ —r<Im@alog) <7V -l<a=<1l
01.01.16.0074.01
\/; =DA% —2ak-n<Im@log2) <n-2nkAkeZ

01.01.16.0027.01
—Im(alog(z
- ef [0

2n

Exponent of arguments

01.01.16.0075.01

Ve =) —n<Im@<n
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01.01.16.0076.01
Ve =(-1Ke?? )i 2nk-n<Im@ <n-2nkAkeZ

01.01.16.0077.01

Jo =2 sl

01.01.16.0078.01
iz .| 7-Re(2)
=]

e’ =ez2e

Some functions of arguments

01.01.16.0079.01
n—-arg(0)-Im(mlog(2) J

Jor =ve m [T

01.01.16.0080.01
n—a’g(c)—lm(z)J

\ cé? ::\/?ez/ze“{ 2x

01.01.16.0081.01
7r—|m(a1 Iog(x))—lm(a2 Iog(y))J a a
X

,/Xalyaz :@M{ 2r

01.01.16.0082.01

7—Im(ay log(x)-Im(ay Iug(y))flm(aa |OQ(Z)]J
2n
X

\/Xalyaz 7= =@M

01.01.16.0083.01

- o)
12 =

k=1 k=1

in

Products, sums, and powers of the direct function

Products of the direct function
01.01.16.0028.01
VzVz =z
01.01.16.0029.01
Vxa Vo =Vxaxe /;%>0A% >0V X X% <0
01.01.16.0030.01
Ve Vo =-Vxi% /i <0AX <0
01.01.16.0084.01
Vo Vz, =Vzuz [agz) <0A\-agz)-n<agz)Vagz) = 0\ agz) <7 - agz)
01.01.16.0085.01
Vo Vz, =—Vzz ;agz)z 0\ agz) >r-agz)Vagz) <0\ agz) < -agz) -~

01.01.16.0031.01

rrv—exp({

m—ag(zy) —ag(2) J)
2n



http: //functions.wolfram.com

01.01.16.0086.01

n n ai m=Tg ¥9(%)
2
l—l,/zk = sze " l/inent
kel k=1
01.01.16.0087.01
VZ Zal
= [|—/-71=0
V2 4

01.01.16.0088.01

VZ Z
= | — [iagz) = 0N\agz) <agyz)+nrVagyz)>0Aagz) = agz) -
Vz, 5
01.01.16.0089.01
V7,

Z
= [= [y ag(zy) =0\ arg(z) < arg(zg) -7V agzy) < OAarg(z) = arg(zg) + 7
vz V2

01.01.16.0090.01

2]

Power s of the direct function

5

01.01.16.0032.01
2

Vz =z
01.01.16.0033.01
a
\/ Z == 23/2

Power of the product of the direct function

01.01.16.0091.01
() e

01.01.16.0092.01
(\/Y\/;\/?)aze%aﬂ

01.01.16.0093.01

n 2r-5 4493

2n-arg()-arg(y)-arg(2)

. J X2 P2 A2

2iarn

L

k=1

a
=e

Nested direct and inverse functions

01.01.16.0034.01

Ny lli \/T\/—_z::—l
+Z z

01.01.16.0035.01
z-1 z 1
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01.01.16.0036.01

Wenn 7

\/;—1 \/;

z-VZ2+1

01.01.16.0039.01

A Z+rVZ2+1 \/_\/T

vy

01.01.16.0040.01

Vi |t
z
iz-\1-2

01.01.16.0041.01

iz+\y1-2 ;

01.01.16.0043.01

z /\/22+1—z _ 1 ,—22+1+\/T\/?_1
VA+1 -z z Z+1 z
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01.01.16.0094.01
VVz-1VVz+1 =vz-1
Brychkov Yu.A. (2006)

01.01.16.0095.01

\/Vz+1 -1 \/\/z+1 +1 =vVz
Brychkov Yu.A. (2006)

01.01.16.0096.01
Jle—Vl—Z‘JV1—z+iV; .
i1-Vi-z)+Vz

01.01.16.0097.01

Jit;(l+z—ﬁJEt;;)
V;:I(l—z+iJEt;;)

01.01.16.0098.01

m(l+z+rz\/;)
VE:I(l—z—ﬁJEt;;)

01.01.16.0099.01

1 1 _\/?\/\/1—z+1

=—i

=i

Vi-vz Vievz Vi-z

01.01.16.0100.01

1 1 _\/?\/l—\/l—z

Vi-vz Vievz 1-2

01.01.16.0101.01

\/1+\/7 +\/1—\/— =vV2Vi+Vi-z

01.01.16.0102.01

Vievz -Vi-vz =v2V1-vi-z

Identities

Functional identities

01.01.17.0001.01

VZ =V |- jze©D
z-1
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01.01.17.0002.01

W(Xq Xo) == W(X1) W(Xp) /; W(X) == Vx /\ X > 0/\ X >0 \/ X1 X <0

Complex characteristics

Real part

01.01.19.0001.01

Re{y/x+iy )=V +y cos(% tan~(x, y))

Imaginary part

01.01.19.0002.01

|m(\/ X+iy ) =X +y sjn(% tan™(x, y))

Absolute value

01.01.19.0003.01

|\/x+iy‘::\4/x2+y2

Argument

01.01.19.0004.01

arg(\/ X+iy ) = %tan’l(x, y)

Conjugate value

01.01.19.0005.01

T 1 1
x+iy =R +y cos(g tan~(x, y)) —i\ X4y sin[g tan™(x, y))

Signum value

01.01.19.0006.01
sgne@) = x'M@ /x> 0

01.01.19.0007.01
o) =Vz o3 Retlou@)

01.01.19.0008.01
Sgn( \/;) _ e;;lan‘l(Re(z),Im(z))

01.01.19.0009.01

wn(\/;) == e; ag?)

Differentiation
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Low-order differentiation

01.01.20.0001.01

Nz 1
oz 2Vz
01.01.20.0002.01
PNz 1
92 4P

Symbolic differentiation

01.01.20.0003.02
Mz 3 1,
(——n) 22 /ineN

0z 2 n

01.01.20.0006.01

MVb+cz 3 In
7:@(__“] (b+c22 " /;neN
oz 2 n

01.01.20.0007.01

Ik
NV c2+b i(2"‘”+1)2<n—k>(g_k)kck(czz+b)2/ .
= yne
0z k=0 n=Kk! @22k

01.01.20.0008.01

MVc2+b 1,(3 nl-n 3 b
—————=2"(2"(cZ +b)? n(——n) oFif-— —— —-n—+1|/ineN
P 2 22 2 cZ
01.01.20.0009.01
1
~—k
MVb+cVz n (—1)n_k(k)2(n—k)(g —k)ka(b+C\/;)2
=D fineN
o0z n-k

k=0 (n—k)!(zx/?)2

01.01.20.0010.01

| L
PVEZTD ok CDIEn—vivkve D, (3-K) K2+t
o T2 —— fnen
0z k=0 j=0 jrk=jrzrrk

01.01.20.0011.01
k

"g2? n-—ay<, (DX (n g2
=a — 22K — /neN
or = 2 (e = ine

01.01.20.0004.02
FVZ) a1 (- K
f

— f"Y(Vz)ineN
7 v

Fractional integro-differentiation
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01.01.20.0005.01
Nz Voo

97 2r(i-o

Z2

Integration

Indefinite integration

For thedirect function itself

01.01.21.0001.01

27372
f\/?afz:

Definite integration

For thedirect function itself

01.01.21.0002.01
2

1
f\/Td/t::—
0 3

Involving the direct function

01.01.21.0003.01

1 2 3 5
f VE (t+ 1P dt= _zpl(_’ b _1]
0 3 2 2

Involving related functions

01.01.21.0004.01
4

1
fx/Tlog(t)dt::——
0 9
Integral transforms

Laplace transforms

01.01.22.0001.01
£l
L{Vt]|@=—/Re2>0
272

01.01.22.0002.01

1
LV = ———
2p¥2n

Operations

Limit operation
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01.01.25.0001.01
limvz bZ=0/b>1

Z-00

01.01.25.0002.01
lim+vzlog(2=0
z-0

01.01.25.0003.01

log(z
lim 9@ =0

7o \/;

Representations through more general functions

Through hypergeometric functions

Involving ,Fq
01.01.26.0001.01

Vz = ﬁ{—%; ;1- z)

Involving ,Fq

01.01.26.0002.01
( 1
Vz =4Fg|—-=;;1-2
2
01.01.26.0003.01

1
Vz = oFo(i > Iog(Z))

Involving »F,

01.01.26.0004.01

1
Vz = zFl(—E, b; b; 1—2)

Through Meijer G

Classical casesfor the direct function itself
3
q
0

Classical casesinvolving unit step 6

01.01.26.0005.01

V1i+z =- Gﬂ[z

2vVn

See power function.

01.01.26.0006.01

1
0-VI-Z = Vr e}f;[z

O NIlw
N—
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01.01.26.0007.01

1
0(2-DVz-1 = 5 Vo Gi;}(z

O Nlw
N—

See power function.

Through other functions

01.01.26.0008.01

VZ = (x 2 -2);

Representations through equivalent functions

With inverse function

01.01.27.0001.01
2

\/; =7
The left side of above formula corresponds to composition fCY(f(2) /; f(2) = vz, which generically equal to z.

01.01.27.0008.01
. Y—Zarg(z)J
L

v Z =¢ 2r 1z

The left side of above formula corresponds to composition f(f(‘l)(z)) /i (2 = vz, which generically does not

equal to z

01.01.27.0002.01

s ==z/;—g<arg(z)s z

2

The left side of above formula corresponds to composition f(f(‘l)(z)) /i f(2) = vz, which equal to z under

restriction —g <Arg < %

01.01.27.0003.01

\ 2 ::—z/;g<arg(z)s7r\/—7r<arg(z)ﬁg

The left side of above formula corresponds to composition f(f(‘l)(z)) /; f(2 =z, which equal to —z under
restriction g <Arg <n \/ - < Arg2 < g

01.01.27.0004.01

\/? =V-izViz
01.01.27.0005.01
V-2 =Vz+V-z

With related functions
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01.01.27.0006.01

1
\/—==za/;a==5

01.01.27.0007.01

VZ =)

Inequalities

01.01.29.0001.01

\/Y<x/;x>1

Zeros

01.01.30.0001.01

Vz =0/,2==0

Theorems

Wigner's semi-circle law

The probability density p(x) for the eigenvalues of a unitary nxn Gaussian ensemble matrix is

p(X ==H(2n—x2)%\/2n—x2.

The maximal power efficiency output of an endo-reversible Carnot heat engine operating
in finite times with a linear Newtonian heat transfer

The maximal power efficiency n output of an endo-reversible Carnot heat engine operating in finite times with a

linear Newtonian heat transfer isgivenby n=1—+/ Tc/Th , where T, and T}, are the cold and hot temperature of
the heat reservoirs.

Differential-Algebraic Constants

To ensure the correctness of many formulas given in this collection over the whole complex plane, it is often

necessary to work with expressions of the form \/; =VizV-iz, \/;/z z\1/2 N -2 =Nz V-2,

etc.. While in a textbook-mathematics setting these expressions are often simplified to z, 1, 1, +i z, €fc, this
cannot be done inside Mathematica. From a complex function point of view the Riemann surface of such functions
are made from disconnected sheets. Inside Mathematica all branch cuts of al functions (that have branch cuts)
follow uniquely from the branch cut of the power function (the logarithm function respectively). As a result the

branch cuts related to functionssuch as \ 2, \ 2 / 2,24/ 1/2 ,\ -7 exigt, dthough they do not start and end

at branch points, but mostly extend from —i co t0 i co or from —oo t0 co.
In details we have:

8 N2 | = B0/\iz V=iz) = li-i, 0, 1, (0, i), -1}
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eI_i)rpo mzz - \/x—z/; ix>0

sllTo mzz - \/x—z/; ix<0

BCZ(J? ) = BC,(NZ V=2) = {{(~c0, 0), =i}, {(0, ), &}
mm:—ﬁ/;mo
mm:— -X ;x>0

8C{2y/1/7 | =li(-i 0, 0), -1} (0, i), 1)

BCAVZ V1/Z )= (=<0, 0), )}

An expression of the form +/ 22 / 2,241 / 7 are called differential-algebraic constants because their derivative

vanishes generically everywhere as a complex function (but not as a generalized function).

History

—Babylonians (1900 BC) gave the first approximate evaluations of V2 and v from other natural numbers
—H. Briggs (1617)
—1. Newton (1665) derived an infinite series expression for 1 + z; the notation vz wasintroduced in 1675

The function sgrt is encountered often in mathematics and the natural sciences.
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