Math 150: Calculus Ill: Multivariable Calculus

Professor Steven J Miller: siml1@williams.edu

https://web.williams.edu/Mathematics/similler/pu
blic html|/150Sp22/

LECtU e 21: 4‘8‘2022: https://youtu.be/ygskSmmshKg

slides:

https://web.williams.edu/Mathematics/sjmiller/public html/150Sp22/talks2022/Math150Sp22 lecture2l.pdf



mailto:sjm1@williams.edu
https://web.williams.edu/Mathematics/sjmiller/public_html/150Sp22/
https://youtu.be/ygskSmmshKg
https://web.williams.edu/Mathematics/sjmiller/public_html/150Sp22/talks2022/Math150Sp22_lecture21.pdf

Plan for the day: Lecture 21: April 8, 2022:
Topics:

Monte Carlo Integration

Polar Integration

Simple Regions
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Monte Carlo Integration

Unit Circle

num = 40000,
Clear[inlist]; Clear[outlist];
inlist = {};
outlist = {};
numin = @;
For[m = 1, m £ num, m++,
{
X 2 (Random[] - .5);
y = 2 (Random[] - .5);
If[x*2 + y*2 < 1, loc =1, loc = 2];
If[loc = 1, inlist = AppendTo[inlist, {x, y}], outlist = AppendTo[outlist,

numin = numin + 2 - loc;
percentage[m] = 1.0 numin / m;

s
cut[dataset , number_] := Module[{},
temp = {};

For[i = 1, 1 < Floor[number], i++, temp = AppendTo[temp, dataset[[1]]]];
Return[temp];
I;

cut[inlist, 5]

{x, ¥}11;
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= Print["Plot of randomly chosen points inside and outside unit circle, whose area is ", 1.0Pi];
Manipulate[ListPlot[{cut[inlist, numdo], cut[outlist, numdo]}, PlotStyle —» {Red, Blue},
AspectRatio -» 1, PlotLabel - 4 percentage[Floor[numdo]]], {numdo, 20, .2 num}]

Plot of randomly chosen points inside and outside unit circle, whose area is 3.14159
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Ellipsex"2 + 4y"2 =1

num2 = 40000,

Clear[inlist2]; Clear[outlist2];

inlist2 = {};

outlist2 = {};

numin = 0;

For[m = 1, m < num2, m++,
{
X = 2 (Random[] - .5);
y = 2 (Random[] - .5);
If[x*2 + 4y*2 < 1, loc =1, loc = 2];
If[loc == 1, inlist2 = AppendTo[inlist2, {x, y}], outlist2 = AppendTo[outlist2,
numin = numin + 2 - loc;

percentage2[m] = 1.9numin / m;

35
cut [dataset , number_] := Module[{},
temp = {};

For[i = 1, i < Floor[number], i++, temp = AppendTo[temp, dataset[[1]]]];
Return[temp];
1;
cut[inlist2, 5]
[{{©.44065, ©.220627}, {0.285419, ©.253779},
[{-0.279452, 0.285603}, {©.424153, 9.162875}, {-©.526706, -0©.363985} }

{x, ¥}11;
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Print["Plot of randomly chosen points inside and outside ellipse x*2 + 4 y*2 = 1, whose area is
1.0P1i/2];

Manipulate[ListPlot[{cut[inlist2, numdo], cut[outlist2, numdo]}, PlotStyle -» {Red, Blue},
AspectRatio -» 1, PlotLabel - 4 percentage2[Floor[numdo]]], {numdo, 20, .2 num2}]

Plot of randomly chosen points inside and outside ellipse x"2 + 4 y~2 = 1, whose area is 1.57@8
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: Clear[inlistn]; Clear[outlistn];

inlistn= {};

outlistn= {};

numin = 0;

For[m = 1, m £ numn, m++,
{
X = randpoints[[m, 1]];
y = randpoints[[m, 2]];
If[16x"2 - 1 > 4y~2, loc =1, loc = 2];
If[loc = 1, inlistn = AppendTo[inlistn, {x,y}], outlistn= AppendTo[outlistn, {x,y}]];
numin = numin + 2 - loc;

percentagen[m] = 1.0 numin / m;

s
cut [dataset , number ] := Module[{},
temp = {};

For[i = 1, i < Floor[nhumber], i++, temp = AppendTo[temp, dataset[[1]]]];
Return[temp];

Is

cut[inlistn, 5]
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Print["Plot of randomly chosen points inside and outside.™];
Manipulate[ListPlot[{cut[inlistn, numdo], cut[outlistn, numdo]}, PlotStyle - {Red, Blue},
AspectRatio -» 1, PlotLabel - 4percentagen[Floor[numdo]]], {numdo, 20, .2 numn}]

Plot of randomly chosen points inside and outside.

2.52039 numee 0
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