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Z=
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Im(u) = 2nt
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Im(u) = 2nt

Re(u):nz—t2

|



+1/

Cartesian coordinates

Imap0le.bas 04-8-15

option arithmetic complex
set window -8,8,-8,8

let i=complex(0,1)
for x=-3to 3step 0.5
for y=-3 to 3 step 0.001
let z=x+i*y
let w=z+1/z
if xA2+y"2>1 then
plot lines:Re(2)-4,1m(z)
plot lines:Re(w)+4,Im(w)
end if

nexty
next x
3 3
w=—-22
2

* k%

fory=-3to 3step 0.5
for x=-3 to 3 step 0.001
let z=x+i*y
let w=z+1/z
if xA2+y"2>1 then
plot lines:Re(2)-4,1m(z)
plot lines:Re(w)+4,Im(w)
end if
next x
next y

END

map052c¢.bas



! Imap052c.bas 04-6-14 for x=-4to 4
for y=0.1t0 4 step 0.01

option arithmetic complex let z=x+i*y
set window -10,10,-10,10 let pfi=arg(2)
let r=abs(z)
let i=complex(0,1) let w=1.5%r(2/3)* exp(i* pfi* 2/3)
set line width 2
fory=0to 4
for x=-4t0 4 step 0.01 plot lines:Re(2)-4,Im(z)
let z=x+i*y plot lines:Re(w)+4,Im(w)
let pfi=arg(2) nexty
let r=abs(z) next x
let w=1.5*r"(2/3)* exp(i* pfi*2/3)
set line width 2 END

plot lines:Re(z)-4,1m(z)
plot lines:Re(w)+4,Im(w)
next x
next y

* k%

Imap01i.bas 04-11-16

option arithmetic complex

set window -8,8,-8,8

let i=complex(0,1)

forr=1to 3step 0.5

for theta=-pi to pi step pi/360

let z=r* exp(i* theta)

let w=log(z)

plot lines:Re(z)-4,Im(z)

plot lines:Re(w)+4,Im(w)
next theta
next r

for theta=-pi to pi step pi/8
forr=1to 3 step 0.01
let z=r*exp(i* theta)
let w=log(2)
plot lines:Re(2)-4,Im(z)
plot lines:Re(w)+4,Im(w)
next r
next theta
END



z—>-1+0i

z—> -1-0i

w=logz= Iog(rem): logr +i6@

z—>1-e”

z—>1le'”

Imap01;.bas 05-5-11

option arithmetic complex
set window -8,8,-8,8

let i=complex(0,1)
forr=1to 3step 0.5
for theta=-pi to pi step pi/360
let z=r* exp(i*theta)
let w=log(z)
plot lines:Re(2)-4,Im(2)
plot lines:Re(w)+4,Im(w)
next theta
next r

for theta=-pi to pi step pi/8
for r=1to 3 step 0.01
let z=r*exp(i*theta)
let w=log(z)
plot lines:Re(2)-4,Im(2)
plot lines:Re(w)+4,Im(w)
next r
next theta

u—logl+iz —ix

u—logl-iz — —ix

set linewidth 3
set line color 4
for theta=0 to pi step 0.01
let z=exp(i* theta)
let w=log(z)
plot lines:Re(z)-4,Im(z)
plot lines:Re(w)+4,Im(w)
next theta
draw tip with scale(2)* rotate(pi/2) * shift(-5,0)
draw tip with scale(2)* rotate(-pi/2) * shift(4,pi)

set line color 2
for theta=-pi to O step 0.01
let z=exp(i* theta)
let w=log(2)
plot lines:Re(2)-4,Im(z)
plot lines:Re(w)+4,Im(w)
next theta
draw tip with scale(2)* rotate(-pi/2) * shift(-5,0)
draw tip with scale(2)* rotate(pi/2) * shift(4,-pi)

END

external picturetip

option arithmetic complex
plot lines:0.2,0.1;0,0;0.2,-0.1
end picture



Iregla06.bas by T.Uede 04-11-19

option arithmetic complex
let s=2.2*3

set window -0.5*s,0.5*s,-0.5*s5,0.5*s

let kk=1.7
let alpha=-20
let beta=70
let stp=0.03

let i=complex(0,1)

def f(s)=exp(9)/(s"2+s+1)

for x=0.6 t0 -3 step -stp
for y=31t0 -3 step -stp
let s=x+i*y
let z=abs(f(s))/5
call Plotto(x,y,2)
nexty
call PenUp
next x

|
cal plotto(0,0,0)

call plotto(kk,0,0)

cal plotto(0,0,0)

call plotto(0,kk,0)

call plotto(0,0,0)

cal plotto(0,0,kk)

call penup

call plottext(kk,0,0,"x")
call plottext(0,kk,0,"y")
cal plottext(0,0,kk,"z")
Icall plottext(-2,-1,-2,"0")

* k%

let yO=y* cos(a)-z* sin(a)
let z0=y*sin(a)+z* cos(a)
let y=y0
let z=z0
end sub
sub roty(x,y,z,a)
let xO=x* cos(a)+z* sin(a)
let z0=-x*sin(a)+z* cos(a)
let x=x0
let z=20
end sub
sub rotz(x,y,z,a)
let xO=x*cos(a)-y*sin(a)
let yO=x*sin(a)+y* cos(a)
let x=x0
let y=y0
end sub
sub convert(x,y,z)
call rotz(x,y,z,-alpha* pi/180)
cal rotx(x,y,z,-beta* pi/180)
end sub
sub plotto(x,y,z)
let x1=x
let yl=y
let z1=z
call convert(x1,y1,z1)
plot lines:x1,y1;
end sub
sub penup
plot lines
end sub

sub plottext(x,y,z,s$)
let x1=x
let yl=y
let z1=z
call convert(x1,y1,z1)
plot text ,at x1,y1: s$



éub rotx(x,y,z,a)

Laplace' s Equation

Regular

2 2
90,99 o

2 oy2

end sub

END

2 2
0 1//+8 v _o

8y2

ax2

kkhkkhkkkhkkkhhkkkhhkkkhhkhkkhhkhkkhhkhkkhkhkkhkhkkikkkikkkx*%

Hydrodynamics

function w=f(2)=¢+i-yw

w=U-z U

Iroot08.bas
option arithmetic complex
set window -6,6,-6,6
set axis color 1
draw axes
let i=complex(0,1)
set point style 4
for t=0to 2* pi step 2*pi/5
let z=exp(i*t)
plot points:Re(z),Im(z)
next t
draw disk with scale(0.04)* shift(1,0)
draw circle
for t=0-pi/2 to 2* pi-pi/2 step 2*pi/3
let z=2*exp(i*t)
plot points:Re(z),Im(2)
next t
draw disk with scale(0.04)* shift(0,-2)
draw circle with scale(2)
* k% END

Complex

v = congt.

Uniform stream



w=U.z.€ U a Uniform stream with an angle

W= iIog(z) q Source
2r
W:ilog(z+ c)—ilog(z—c) g c Source & sink
2r 2r
W= mi m Doublet
27 2
a2
w=U| z+— U a Stream around a cylinder
z
.
w=——1log(z) r Vortex
2r
Complex function
w=f(2)=¢+i-w ¢ = const.

Stream line Equipotential line



y4

W=g+iy

= p+iq dz=dx+idy

dw=dg¢ +idy = (p+iqg)(dx +idy)
= pdx—qdy +i(qdx+ pdy)

dg = pdx—qdy dp =22 ax+1 9 gy
OX oy
¢ _ 99 __
P & q
oy olv%
dy = qdx+ pd dy =—dx+i—
y = qdx+ pdy V=" aydy
o _ oV _
pvials & p
op oy o _ oy
—_——= = —=——=—(Qq=V
X oy P=Yx oy x W
v, - v = v
oy y OX
dw
——=Vx—i-vy



w =Im(zz) = const.

zZ=17

Istrea01m.bas 05-5-18

option arithmetic complex
set window -20,20,-20,20
Idraw grid with scale (1,1)

let i=complex(0,1)
set linewidth 3
fort=-1to 1 step 2
for x=-5t0 5 step 0.03
for y=-5t0 5 step 0.03
let z=x+i*y
let zz=z* exp(i*t* pi/18)
let psi=Im(zz)
for k=-10to 10 step 1
if psi>k-0.03 and psi<k+0.03 then
set line color 2
plot lines: x+t*12)y
end if
if psi>k-0.03 and psi<k+0.03 then
set line color 1
plot lines: Re(zz),Im(zz)
end if

next k
next y
next x
next t

END



lequal strength
130 deg. stream line
lhomOOQ1lt.bas by T. Uede 05-4-21

option arithmetic complex
set window -100,100,-100,100
draw axes(100,100)

let i=complex(0,1)
let U=1
let g=30
let h=0.001
for y=-89 to 89 step 10
for x=-89 to 89 step 10
let z=x+i*y

let w=U*z*exp(i*(-g*pi/180))

let z=x+h+i*y

let wx=U*z*exp(i*(-g*pi/180))

let vy=-((Im(wx)-Im(w))/h)
let z=x+i*(y+h)

let wy=U*z*exp(i*(-g*pi/180))

let vx=(Im(wy)-Im(w))/h
let theta=angle(vx,vy)

| A A
T
| A A
AT
|
AT AT
A\
A

draw arrow with rotate(theta)*scale(10*sqr(vx~2+vy”~2))*shift(x,y)

next x
nexty
END

external picture arrow

OPTION ARITHMETIC COMPLEX

plot 0,0;1,0
plot 1-0.5,0.1;1,0;1-0.5,-0.1
end picture



Isource
Istream line
Isoce001t.bas by T. Uede 04-8-7

option arithmetic complex
set window -200,200,-200,200
draw grid with scale (100,100)

let i=complex(0,1)
let U=1

let g=30

let h=0.001

for r=30 to 90 step 20
for t=0 to 2*pi step pi/6
let x=r*cos(t)
let y=r*sin(t)

let z=x+i*y

let w=log(z)

let z=x+h+i*y

let wx=log(z)

let vy=-((Im(wx)-Im(w))/h)
let z=x+i*(y+h)

let wy=log(z)

let vx=(Im(wy)-Im(w))/h
let theta=angle(vx,vy)

draw arrow with rotate(theta)*scale(500*sqr(vx/~2+vy”2))*shift(x,y)

next t
nextr
END

external picture arrow

OPTION ARITHMETIC COMPLEX

plot 0,0;1,0
plot 1-0.6,0.2;1,0;1-0.6,-0.2
end picture



lvortex

Istream line -
Icycr001t.bas by T. Uede 05-4-21 & ha

¥ r= = =
option arithmetic complex F -
set window -200,200,-200,200 v R
draw grid with scale (100,100) oy I\I/: Qf
let i=complex(0,1) 7
let U=1 o L -
let g=30 ' B
let h=0.001 - L

EY

for r=30 to 90 step 20 >

for t=0 to 2*pi step pi/6
let x=r*cos(t)
let y=r*sin(t)

let z=x+i*y

let w=-i*log(z)

let z=x+h+i*y

let wx=-i*log(z)

let vy=-((Im(wx)-Im(w))/h)

let z=x+i*(y+h)

let wy=-i*log(z)

let vx=(Im(wy)-Im(w))/h

let theta=angle(vx,vy)

draw arrow with rotate(theta)*scale(500*sqr(vx/2+vy”~2))*shift(x,y)

next t
nextr
END

external picture arrow

OPTION ARITHMETIC COMPLEX
plot 0,0;1,0

plot 1-0.6,0.2;1,0;1-0.6,-0.2

end picture



Ifukusol4.bas 04-8-10

option arithmetic complex

let s=3.3*10

set window -0.5*s,0.5*s,-0.5*s,0.5*s
let kk=1.7

let alpha=-20

let beta=70

let i=complex(0,1)

let G=2

|

for r=0.001 to 8 step 1
for t=0 to 2*pi step pi/180
let x=r*cos(t)
let y=r*sin(t)
let s=x+i*y
let f=-i*G/2/pi*log(s)
let z=Re(f)
if x"2+y"2>a”2 then
call Plotto(x,y,z)
end if
next t
call PenUp
next r
for t=0 to 2*pi step pi/18
for r=0.001 to 7 step 0.1
let x=r*cos(t)
let y=r*sin(t)
let s=x+i*y
let f=-i*G/2/pi*log(s)
let z=Re(f)
if x"2+y"2>an2 then
call Plotto(x,y,z)
end if
nextr
call PenUp

next t
|

Icall plotto(0,0,0)
Icall plotto(kk,0,0)
Icall plotto(0,0,0)
Icall plotto(0,kk,0)
Icall plotto(0,0,0)

A




Icall plotto(0,0,kk)

Icall penup

Icall plottext(kk,0,0,"x")

Icall plottext(0,kk,0,"y")

Icall plottext(0,0,kk,"z")

Icall plottext(-2,-1,-2,"0")

sub rotx(x,y,z,a)
let yO=y*cos(a)-z*sin(a)
let zO=y*sin(a)+z*cos(a)
let y=y0
let z=z0
end sub
sub roty(x,y,z,a)
let xO=x*cos(a)+z*sin(a)
let z0=-x*sin(a)+z*cos(a)
let x=x0
let z=z0
end sub
sub rotz(x,y,z,a)
let xO=x*cos(a)-y*sin(a)
let yO=x*sin(a)+y*cos(a)
let x=x0
let y=y0
end sub
sub convert(x,y,z)
call rotz(x,y,z,-alpha*pi/180)
call rotx(x,y,z,-beta*pi/180)
end sub
sub plotto(x,y,z)
let x1=x
let yl=y
let z1=z
call convert(x1,y1,z1)
plot lines:x1,y1;
end sub
sub penup
plot lines
end sub
sub plottext(x,y,z,s$)
let x1=x
let yl=y
let z1=z
call convert(x1,y1,z1)
plot text ,at x1,y1: s$
end sub
END
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Isource & sink
Istream line

socsnkOl1.bas by T. Uede 04-8-9

option arithmetic complex
set window -100,100,-100,100
!draw grid with scale (10,10)

let i=complex(0,1)

let U=1

let g=30

let h=0.001

let a=40

for x=-89to 89 step 5

for y=-89to 89 step 5

let z=x+i*y
let w=log(z-a)-log(z+a)
let z=x+h+i*y
let wx=log(z-a)-log(z+a)
let vy=-((Im(wx)-Im(w))/h)
let z=x+i*(y+h)
let wy=log(z-a)-log(z+a)
let vx=(Im(wy)-Im(w))/h
let theta=angle(vx,vy)
draw arrow with rotate(theta)* scale(5)* shift(x,y)

nexty
next x
END

external picture arrow

OPTION ARITHMETIC COMPLEX
let aa=30* pi/180

plot 0,0;1,0

plot 1,0;1-0.3* cos(aa),0.3* sin(aa)
plot 1,0;1-0.3* cos(aa),-0.3* sin(aa)
end picture



Idoublet
Istream line
Isocsnk02.bas by T. Uede 04-8-9

option arithmetic complex
set window -100,100,-100,100
draw axes (100,100)

let i=complex(0,1)
let U=1

let g=30

let h=0.001

let a=0.001

for x=-89 to 89 step 5
for y=-89 to 89 step 5

let z=x+i*y

let w=log(z-a)-log(z+a)

let z=x+h+i*y

let wx=log(z-a)-log(z+a)

let vy=-((Im(wx)-Im(w))/h)

let z=x+i*(y+h)

let wy=log(z-a)-log(z+a)

let vx=(Im(wy)-Im(w))/h

let theta=angle(vx,vy)

draw arrow with rotate(theta)*scale(5)*shift(x,y)

next y
next x
END

external picture arrow

OPTION ARITHMETIC COMPLEX
let aa=30*pi/180

plot 0,0;1,0

plot 1,0;1-0.3*cos(aa),0.3*sin(aa)
plot 1,0;1-0.3*cos(aa),-0.3*sin(aa)
end picture
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Istream00.bas 02-7-10
!

option arithmetic complex
set window -10,10,-10,10
draw axes(10,10)

let i=complex(0,1)
let a=2

let U=2

let G=0

let h=0.001

for x=-5 to 5 step 0.7
for y=-5to 5 step 0.7

let z=x+i*y
let w=U*(z+a”2/z)+i*G/2/pi*log(z/a)

let z=x+h+i*y
let wx=U*(z+a”2/z)+i*G/2/pi*log(z/a)
let vy=-((Im(wx)-Im(w))/h)

let z=x+i*(y+h)

let wy=U*(z+a”"2/2)+i*G/2/pi*log(z/a)
let vx=(Im(wy)-Im(w))/h

let theta=angle(vx,vy)

if x"2+y"2>an2 then
draw arrow with rotate(theta)*scale(0.5*sqr(vx"2+vy”~2))*shift(x,y)
end if
nexty
next x

draw circle with scale (a)
END

external picture arrow

OPTION ARITHMETIC COMPLEX
plot 0,0;1,0

plot 1-0.6,0.2;1,0;1-0.6,-0.2

end picture





