Homework #6pue: Friday March 29
Math 471
Choose one of the following projects.

1. Aortic Flow Data Interpolation

(a) Go to the web site and download the MATLAB data fdev.m This gives you 23 data points
(time,flow) measured in the ascending aorta of a sheep. In this data, the first and last flow mea-
surement are equal and we want to use cubic spline interpolation for periodic data. Generate
the piecewise cubic spline that interpolates this data.

(b) Plot the piece-wise cubic at the time values in the datdl@ile min one.nffrom the web site).
Superimpose this graph on the graph of the actual data fouftavmmin one.mFor this part of
the problem you may wish to download the programdint.mwhich, given a vector of x-nodes
and an x-value, returns the number of the interval in which x lies. This way you will know
which cubic applies to a particular value of x.

(c) Hand in this plot of the piecewise cubic superimposed on the graph of the actual data. Describe
any discrepancies between the two graphs and why they might occur.

2. Mitral Valve Annulus Interpolation (2 and 3 dimensions)

(a) Go to the website and download the MATLAB fi#andata.m This gives you the (x,y,z)
coordinates of 6 crystals placed on the mitral valve annulus of a sheep. Consider the parame-
terization of the curve describing the mitral valve annulus

where
= (X(0),¥(0),2(0)) = (x4,¥1.2)
y = (X27y2a22)

c
~
[EY
——
I
~~
P
~—
[EY
~—
~
Ay
~—
N
—~
=
N—
N~—
|

UE) = (x(5).Y(5)25) = (X YeZ)
ue) = (x(6),y(6),2(6)) = (xg,¥0: %)

(b) Perform cubic spline interpolation for periodic dataxgt), y(t) andz(t) individually. With
this parameterization, thg =t ., —t; = 1 for alli. You now have the cubic spline foxt).
Choose uniform time steps of 0.1 and interpolade), y(t), z(t)) at these times.

(c) Now superimpose the plot of the spline on the original data. You do this usimmjdt8com-
mand demonstrated enndata.m Please plot the point (0,0,0) as | have donammdata.m
Give this plot to me.

(d) Undergraduatesmay choose this option using only the (X,y) coordinates. In this case, the
commandplot3 is not necessary, neither is the requirement to plot the origin.



