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Today’s Outline

~ Steve Wiison

+ Satial Choice / Trigonomelry / Complex Analysis
— Mike Martin

« Phar logy / Cell Poputations / Heart Dynamics

~ History, integration, & issues

- webMathemafica Coding

~ Invitation

Social Choice

« Should we be concerned about the Electoral
College in next week's election?

- Important states?

- imrelevant states? ~ MOGREET e e fecad
» Weighted Voting

- Players & Quotas

— Power Indices
« Implications

Trigonometry -

- ezt

+ Have | mastered the trig ratios?
~ All 6 ratios
-~ Exact values
+ Assessment
~ lmmediate feedback
~ Detailed results N
— Printable for a grade

- Motivation - /;ccur:cy
— Exploration ~ Spee .
— Availability
— Non-technical g S E
Demo . 2 Demo .
Complex Analysis Benefits of Dynamic Web Tools
+ How can we visualize a complex-valued function? . Fosters synthesis . Fosters conceptual
- Calaulus ~ Numerical understanding
- ODE ~ Graphical - Implication of
« Views < Analytical computations
3D Surfaces .+ Fost jorati - :Avoids technical issues
- osters exploration « Assessment
- Parameter variation

- Contour plots
» [mplications

- Understand classes of functions

— Visualize analytic resuits

Demo

- Practice fo mastery
~ Higher-dimensional -~ Immediate feedback
ge%metries « Availability

- Analysis of models - To all from anywhere
- Not just a campus lab

- lteralive processes




Drug Delivery:
Uniform Dosing with Exponential Decay

de_ ¢

a T
with adosing of ¢,
on each interval of length T
for a total of N intervals

cff)=c gt e
How can you interpret 7?7 f
‘What does the value of 7mean S
relative to that of 77 s
Overcoming thresholds

Tumor Volume

Endostation # 20 mg/kg/day

2508 /TN
200 Ny
S
150 ¢ TN
dav \'4

100 ek ‘"(;J v

© %:—LK+bV—-dKV”’— es(1)K

= - days
2 1 6 8 10 12 14

Progressive Complexity

« Exponential model:

» Logistic model:
— With Harvesting:

+ Ricker model:
+ Selection model:

= Gas Exchange in Lungs:

» Sigmoidal PCRR:
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Blood Dynamics
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Heart Dynamics

Components

.- SA Node
~ Clock or
pacemaker

.. AV Node
— Response unit

Heart
— Blood pump

1-D Wave Propagation

V; is AV nodal potential after response
1o signal from the SA node

- potential decays exponentially during
the fime, 7, in between normal beats

Model due to Adler(1997)
from Keenmer(1951, 1996)

«x, is number of rad blood cefls (in
millions) on day t

7 is time for cell development in
days

»yis the fraction of cels that die
each day

Evolves via a weighted average of
the previous number and a
sigmoidal response function

+Bifurcation-type problem by
varying physiologically relevant
parameters

~Emphasis on biological

interpretation

*Range of dynamic behaviors

Model dve to Ador(1997) ’
3 from Mackey(1997)

AV Nodal Dynamics

* To beat or not — depends on AV response

+ If potential is too high, heart has not recovered from last

beat and ignores signal;

+ otherwise, node accepts signal, teils heart to beat, and
increases its potential by fixed amount, call it »
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in Vio — In Situ

History, Integration, & Issues

+ What is webMathematica?
— Uses web server technology & Mathematica engine
— Runs through a web browser or other web clients
+ Timeline & involvement
- Wolfrarn & JCCC
— Traditional, Online & Hybrid Classes ( ¥¥eh(l )
— Interdisciplinary & “Client” Disciplines
« Amateur License Issues
— Can use “the power of a specific capability of Mathematica’
~ No "arbitrary, open-ended calculation requests”
~ Page must be publicly accessible
— Banner link is required
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Dynamic Web Tools using webMathematica
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Coding Rudiments

<form action="page jsp” method="post™>
Enter a parameter value for
f(x)=x<sup>2</sup> + a y<sup>2</sup><br>

<input fype="text” name="parameter’>

<mput type“:“submst name="button” value="Evaluate’><br>
NN MSPBlock{{$sparameter}, MSPShow]

PlotSD[x"2+ $$parameter yr2.4%-5,51L{y-8.5 ] 1}

<florm> o

»

<fbody></himi>
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Contact

Mike Martin

Steve Wilson
Jece

Mathematica submissions & ideas, please!
. mmarin@jecs.edu
- swiison@jocs.edu

staff.jccc.edu/ mmartin/ webmath.htmi






