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Part (a) is so straightforward, | couldn't think of anything to write down except the answer. For Part (c) where you
have to start sketching, so that we have similar sketches, let'suser_1=3,r 2=1,and r_3 = 0.5, and in part (f)
an initial concentration of x(0) = 2. The rates correspond to rapid transfer from blood to tissues, moderate transfer
from tissues to blood, and slow elimination by the liver. The units could be mg/liter/hour for the rates and mg/liter
for the initial value, but it doesn't really matter, since we are suppressing units. Maybe think about what you
expect to happen to the drug before starting the problem.

If you want to do a bonus problem (especially if you are planning to be a pharmacologist), re-do Problem 3 but
using that the tissues are something like 75 liters in volume whereas the blood is only 5 liters. Logan seems to

have ignored the relative volumes. This would greatly slow the elimination process since the tissue will then
harbor far more of the drug.
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Phase Diagrams for Logan p. 246 #8(f)

Focusing on the region between the nullclines first:

Insl= r1l =33 r2=1; r3 =0.5;

ini26):= VectorPlot[{-r1x-r3x+r2y, rlx-r2y}, {x, 0, 2}, {y, 0, 6.5},
RegionFunction -» Function[{x, ¥}, xrl/r2<y< (rl1+r3) x/r2]]
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Mod we cuz'//—f%v/; 7‘& 744,\/’604/7
Lhat Lbesias with  X(e]=2Z, ls)=o.

Here’s a streamplot that includes the initial value condition that Logan asked us to consider
(withx =2).

in@34)= StreamPlot[{-rlx-r3x+r2y, rlx-r2y}, {x, 0, 2}, {y, 0, 6.5}]
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Let’s zero in on the region where the concentrations enters the wedge between the nullclines. It
looks the same (there is some kind of scale invariance at work), but notice the axes are changed.

in3s)= StreamPlot[{-rlx-r3x+r2y, rlx-r2y}, {x, 0, 0.5}, {y, 0, 1.625}]
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Phase Diagram for Bonus Problem

In[31]:= V = 153

In@2):= StreamPlot[{-r1x-r3x+r2y, rilx/v-r2y/v}, {x, 0, 2}, {y, 0, 6.5}]
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