lici :

; OR := ORIGIN
M S-M)—+4-sin(9)
6 :=atan |cot (@) —— M
sin (cp) B:=atan =
8 cos (6)
2
2
[co ) -2 ) g cot () - =M
sin (<p) + i . 8. sin (99) o sin (Lp) 1
2 8 8 M 2
\/((‘ot(zp)f M ) + I (cot(cp)fL) +1
1-cos(B) 1—cos(6) simplify sin () sin ()
A(p,M):= + + -1
2 cos (ﬁ) 2 cos (9) 2 2
2
2 2
4.y
(COt( )= sin {z) 8« sin {x) 4-cot(a) - sin {z)
LC/ S N | ) \Z) 1
2 8 8 Y 2
cot (:c) NN +1 cot (z) L8 +1
sin (z) sin (a:)
)‘total (3j ’ y) = =+ -1
2 2
xmin:=10"° zmazr:=2 ymin:=0.3 ymazx = 2.2

rmaxr ymaxr

coords := ] .
Tmin  ymin

} [nz ny]:=[100 100]  grids:=[nz ny]T

plOt ()‘) = f(d! ’ y) S )‘total (may) —-A

implicitplot2d ( f,coords, g'rids)

H :=plot (0.4)

H2 := | “Get unique points”
k<~ OR
for i € OR..last (HY)
if mod (z ! 3) =0
R3“— HY
k—k+1

return R3

nn := || “Nearest neighbor sorting”
zyd — H2

myd(OR +2)
for i € OR+1..last (H2<OR)>

final < submatrix (zyd ,OR,i—1,0R,OR+ 2)
H «— submatrix (zyd ,1,last <H2<OR>> ,OR,OR + 2)
for j € OR..last (H2) —;

2 2
H <—\/(HA — final. ) + (H_ — final_ )
j OR+2 j,OR i—1,0R j,OR+1 i—1,0R+1

H «+ csort (H, OR + 2)
ryd + stack (final , H)

«—0

ryd « stack (myd . wyd@>

return zyd
Area := || “Trapezoidal rule”

x — nn°%)

Y nn(ozz +1)

A0

for 1 € OR..last (m) -1

Yty
A—A4+——. (z —z_)
2 i+ 1 K3
return A




1.7+
1.61
1.5
1.4+
1.3

1.21 Area=1.193
't 1.1+
14
0.9
0.8
0.7
0.6
0.5

0 015 03 045 06 075 0.9 1.05 1.2 1.35 | 1.5 +
nn'®
Add a B-Spline
ey nn(OR) yi= nn(OR+ 1)
0
t:=0..last (z) = 1
L]
t) —min (t
n:=3 N 4, = 1000 range :=min (t),min(t)-i—M..max (t)= [0]
Naiy 5
Fit x vs t

bz := Spline2 (t , T, n)
T
splinel := Binterp (range R bx)

Feuvica (a) := interp <csp1inc <range A splinel<OR)> ,range, splinel(om , a)

Fityvst
by := Spline2 (t s Y, n)
T

spline2 := Binterp (Tange s by)

fcubicy (a) = interp <cspline (range A spline2<OR)> ,range, spline2(OR) R a)

tt:=1,1.1..1ast(z) +1= [1]
82:= Foupicn (1) Y23= Freupicy (£1) last (tt) =2.7-10°
A
1.8
1.7
1.6
Area := || “Trapezoidal rule” 1.5
T — x2 1.4
y—y2 1.3
A0 & 1.2
for i € OR ..last(z)—1 i L Area=1.1956275
1
YT, y2 0.9
A<—A+7-(m_ —:z:_) —— 0.8
2 i+ 1 7 B
0.7
return A 0.6
0.5

v

Monte Carlo



N :=5000 Total number of trials Loy =1.5 Yrmaz ™=
k:=0..N—-1 trialsk::k+1

z:=runif (N, 0, Z,,4,) y:=runif (N, 0, Ynq,)

2.0

(cot (2)-—Y

4.cot (w) + sin (x)_

2 8 8 Y
Y

((:ot (z) - ) +1

(cot (z) -

sin (af:)

+1

+1

A= 4
2 2

hits:=1<0.4 cumhits := cum — hitso

forkel.N—1

cum, hits,C + cum,

cum

cumhitsk
ARFEA i=———— <(B,mw ’ ymrm:)

k trialsk AREA =1.194

last (AREA)

1.194) 1.35 N,,\\

0 500 1-10° 1.5.10% 2.10% 2.5:10° 3.10% 3.5.10%
trials

4.10°

4.5:10%

5.10%

AREA



