Patient Data for Problem 2 on homework

Patient 1





Patient 2

Time (in days)   Viral load (per ml)


Time (days)
  Viral load (per ml)

0.000000e-00    6.1000e+05


0.000000e-00    1.022000e+06

0.001000e-00    4.1000e+05


0.000000e-00    1.079000e+06

8.266670e-02    4.6000e+05


8.266670e-02    2.148000e+06

1.666667e-01    5.6000e+05


1.666667e-01    1.043000e+06

4.166667e-01    4.8000e+05


4.166667e-01    2.170000e+06

6.666667e-01    7.2000e+05


6.666667e-01    1.538000e+06

9.166667e-01    4.6000e+05


9.166667e-01    3.098000e+06

1.166667e+00    5.1000e+05


1.166667e+00    2.262000e+06

1.416667e+00    3.0000e+05


1.416667e+00    1.315000e+06

1.666667e+00    4.2000e+05


1.666667e+00    1.200000e+06

1.916667e+00    2.5000e+05


1.916667e+00    9.800000e+05

2.916667e+00    2.9000e+05


2.916667e+00    7.100000e+05

3.916667e+00    2.5000e+05


3.916667e+00    5.000000e+05

4.916667e+00    1.9000e+05


4.916667e+00    2.800000e+05

5.916667e+00    1.1000e+05


5.916667e+00    1.700000e+05







6.916667e+00    8.900000e+04

What are you supposed to do with the data?  

1) Develop a matlab program that solves the model given in problem two.  However, you will need to fit the data to find the death rate of productively infected T cells, delta.

2) Use the following parameter values

a. Patient 1:  c = 3.0 per day, N = 480 V/T*, T_0 = 10 Cells/mm^3, k = c/(1000*N*T_0), V_(NI) = 0, T*(0) = 10, V_I(0) = 525000.

b. Patient 2: c = 2.1 per day, N = 480 V/T*, T_0 = 180 Cells/mm^3, k = 

c/(1000*N*T_0), V_(NI) = 0, T*(0) = 10, V_I(0) = 1049000

3) Now, take you code and allow delta to vary between 0 and 1 (you can do this by generating a for loop.  Hence use 

a. for I = 1:100

delta(i) = 0.01*I

d = delta (i)

and then continue with the program as normal.  After you solve using an ode solver, you now must fit the data.  Once you do this you end the loop for delta

4) How do you fit the data?  Once you run the ode solver you have a solution for the    mathematical equation.  You must find the time point for you numerical solution that matches the time point for each data point.  You then have to write  least squares function to calculate the sum of differences between the numerical solution and the data point.  Say you have 2 data points then you will have the following:

a. R(i) = sqrt{(x_1 – data_1)^2 + (x_2 – data_2)^2}

You then end your loop and let the code run for all the values of delta.  Once this is complete then you study R to see which value of I gave the lowest value.  This is the best fit to the data.  

     5) 
Plot your solution for this value of delta against the data points.

