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spset8 matlab solution

rho 10710,
Nav = 6.022e23;

Rs0=2e3; Cs0=3e3; Ri0=3e3; Ci0=3e3; Li0=3e-9;

$if you want to convert Li0O from M to #/cell:

Li0 = (Nav/rho) * 3e-9;

%but this is not really necessary since this is an inital GUESS not an initial condit v

©O© 00 J oy U W IN

ion
10 %and since we know that even a bad initial guess will be okay in this problem,
11 %the units are not too important.
12
13 %initial guess
14 YO0=[Rs0 Cs0 RiO CiO LiO];
15
16 solution = fsolve(@trafficking dynamics,YO0);
17
18 'part a'
19 Rs=solution(l)
20 Cs=solution(2)
21 Ri=solution(3)
22 Ci=solution (4)
23 Li=solution(5)
24
25 Y0 = ones(1,5);
26 solution = fsolve(@trafficking dynamics,YO0);
27
28 'part b'
29 Rs=solution(1)
30 Cs=solution(2)
31 Ri=solution(3)
32 Ci=solution (4)
33 Li=solution (5)
34
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1 %function to solve
2 function F = trafficking dynamics (X)
3 %we will return the steady-state values of Rs,
4
5 %X is the initial guess:
© Rs = X(1);
7 Cs = X(2);
8 Ri = X(3);
9 Ci=X(4);
10 1i = X(5);
11
12 S%these are mostly from L&L chapter 3
13 L = le-9; %M , constant
14 rho = 10710; %cells/L, constant
15 Nav = 6.022e23; %#/mol, constant
16 %all of these rates are also per cell
17 kf = 7.2e7; $M"-1 min”-1
18 kr = 3.4e-1; %min~-1
19 VR = 1.3e2; %#/min
20 keR = 3.0e-2; %min~-1
21 keC = le-1; %min”~-1
22 kxR = 5.8e-2; %min”-1
23 kxC = 5.3e-2; %min~-1
24 kh = le-1; %min~-1
25 kfprime = 2e6; %M"-1 min~-1
26 krprime = 1.2e-2; %min”~-1
27 kxL = le-2; %min”~-1
28 kfp = 4e-14; %min~-1
29
30 L = (Nav/rho) * le-9;
31
32 %dRs/dt = 0 (#/cell*time),
33 F(l) = VR - (kf*L*Rs* (rho/Nav)
34 %dCs/dt = 0
35 F(2) = kf*L*Rs* (rho/Nav)
36 %dRrRi/dt = 0
37 F(3) = keR*Rs - kxR*Ri - kh*Ri -
38 %dci/dt = 0
39 F(4)
40 &dri/dt = 0
41 F(5) = krprime*Ci - kfprime*Li*Ri* (rho/Nav)

= keC*Cs - kxC*Ci - kh*Ci + kfprime*Li*Ri* (rho/Nav)

same for all further rates
- keR*Rs + kxR*Ri;

- kr*Cs - keC*Cs + keC*Ci;
(kfprime*Li*Ri* (rho/Nav) - krprime*Ci);

- krprime*Ci;

- kh*Li - kxL*Li + kfp*L;



