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PROBLEM 1: QUADRATIC AND CUBIC FIT

Quadratic Fit

s Quadratic Fit Computations

ATb:

ATa:

t={0,1, 3,4}
btemp = {0, 8, 8, 20};
Amat = Table[0, (i, 4}, {3, 3}1;
ror(i=1, i s Length[t],
Amat[[i, 1]] =1}
Amat[{i, 2]] =t[[i]];
Amat[ [, 311 =[[i]11%;
i++];
Print["A™b:" ]
Bmat = Transpose[Amat] .btemp
Print["A"A: "]
Amat = Transpose[Amat] .Amat
Print["Quadratic constants C, D, and E:"]
Const = Bmat.Inverse[Amat]

{36, 112, 400}

{{4, 8, 26}, {8, 26, 92}, {26, 92, 338}}

Quadratic constants C, D, and E:

4 2
{z. 53}

= Quadratic Plot

points = ListPlot[Table[{t[[i]], btemp[ [i11}, (i, 4}],
PlotStyle - {Red, PointSize[0.02] }, AxesLabel » {"x", "b"}1]1;

quadlinefit = Plot [COnst[ [1]] «Const[[2]] x+ Const[[3]] x2,
{x, 0, 10}, PlotStyle » {Black, Thick}];
Show[points, quadlinefit]
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Cubic Fit

= Cubic Plot

cubelinefit s Plot[(47/3) x- (28/3) x? + (5/3) x*, {x, 0, 10}, PlotStyle -» {Blue, Thick}];
Show[points, cubelinefit]
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s LetR=r=1andw =1 for simplicity

r=1; o=1;
disp = {rSinfet] +ret, rCos[wt] +r};
cycloidplot =
ParametricPlot{disp, {t, 0, 2 x}, PlotStyle » {Thick, Black}, AxesLabel > {"x", "y"}]

1 2 3 4 5 6

= The velocity vectors 'v' and the acceleration vectors 'a’ are the derivatives of the displacement
and velocity vectors, respectively.

v = D[disp, t]
a=D{v, t]

{1+Cos[t], ~Sin[t]}

{-sin[t], -Cos[t]}

» VISUALIZED VELOCITY VECTORS: 'vtable' is a list of values along the path of the wheel from 0
to 2x sampled every n/4. 'vvectplot' is a graphic of the velocity vectors at the points defined in
‘ptable’. Maximum y-values occur at t = 0 and 2x and a minimum y-value occurs att = (for0 <t
< 27n).

vtable = Table[{disp, disp+v}, {t, 0, 2x, x/4}];
vvectplot = Show[Graphics[{Red, Arrow /@ptable}]];
Show[cycloidplot, vvectplot] '

a VISUALIZED ACCELERATION VECTORS: 'atable’ is a list of values along the path of the whgel
from 0 to 2» sampled every n/4. ‘avectplot' is a graphic of the acceleration vectors at the points
defined in 'ptable’. Maximum y-values occur at t = 0 and 2» and a minimum y-value occurs at t =
n(for0 <t < 2x).

atable = Table[ {disp, disp+a}, {t, 0, 2x, >/ 4}];
avectplot = Show[Graphics|{Red, Arrow /@atable}]];
Show[cycloidplot, avectplot]
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% 9.7.26 Matlab

clear all

x=linspace(-15,15);

y=2.%*X;

[X,Y]=meshgrid(x,y);
Z=2000-4 . *X_."N2-Y."2;

figure(l); subplot(2,1,1);
surf(X,Y,Z2);axis tight; box on;
xlabel ("x");ylabel("y");zlabel("z");
title("Prob.9.7.26"7)

figure(l); subplot(2,2,3);
[c,h]=contour(X,Y,Z,5);clabel(c,h)
xlabel ("x");ylabel("y");

title("The constant height contour®);

[ZX,ZY]=gradient(2Z);

figure(l); subplot(2,2,4);
quiver(x(1:10:100),y(1:10:100),ZX(1:10:100,1:10:100),ZY(1:1
0:100,1:10:100));

axis tight

xlabel ("dz/dx");ylabel ("dz/dy");

title("The gradient fTield");
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