Biomath Notes 1/20/11
“Rate of reaction is proportional to product of conc of reatants”

E + S (k1)(  ((k-1) ES (k2)( E + P
· d[ES]/dt = +k1 [E][S] – (k2) [ES]– (k-1) [ES]

· d[P]/dt = k2 [ES]

· grow until concentration is 0 then it stops

· d[E]/dt = -k1 [E][S] -(k-1) [ES] + k2 [ES]

· d[S]/dt =-(k1) [E][S] + (k-1) [ES]

differential equation or system of differential equations (created in 1600s)
OVERALL: an equation that relates quantities that are changing to their rates of change

ELEMENTS: things you have to know to understand equation
1) independent variable

a. defines which way things are changing

b. us = time

2) state variables

a. quantities that we are trying to track in terms of their dependence on the independent variable (in time, ect)

b. our case = four

3) initial condition

a. point at which we do know what is happening

4) parameters
a. constants that govern the specifics of the problem at hand

b. EX: rate constants (k-1, k1, k2)

c. important in making actual predictions with numerical values and how reaction depends on parameters

5) dynamics

a. the actual (system of) equation(s)

EXAMPLE (above): 

d[P]/dt = k2 [ES] = DISTINCT!! Does not interlock!

With these elements….what do we talk about?
1) vector X: state variable

a. Scalar: one quantity

b. Vector: multiple quantities

2) vector X (t): function of line

3) vector X (t0) = vector X0 specified

a. t0=known time

b. vector X0=known vector
4) d(vector X)/dt =f(t, vector X(t), vector Ө)

a. vector Ө = vector of parameters

5) SOLUTION: find function vector X (t) over some time period

a. usually starting at t0
b. often boils down to some plots (like below, not from EXAMPLE)
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Fig. 2 Change in concentration of reactant and product with time




c. plot from EXAMPLE
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d[ES]/dt + d[e]/dt = 0
[ES](t) + [E](t) = [E]0

To solve differential equations in systems usually requires software

1) matlab

2) mathematica

3) maple

4) R

There are ways to manipulate E,S, ES, P problem to get down to one solvable (paper+pencil) equation (machalus mentis?? equation)

MATLAB
http://people.cs.ubc.ca/~cavers/MatlabGuide/guide.html
1) >> = command prompt
2) To terminate a MATLAB session enter the command 
a. >> exit
b. >> quit
3) The easiest way to enter a matrix into MATLAB is to provide an explicit list of elements enclosed in square brackets [ ]. MATLAB uses the following conventions: 
· A matrix element can be any valid MATLAB expression. 

· Matrix elements are separated by blanks or commas. 

· A semicolon or carriage return is used to indicate the end of a row. 

For example, entering the assignment statement 
>> A = [1 2 4.5; 8/2.0 6 5]
results in the output 

A =

    1.0000    2.0000    4.5000

    4.0000    6.0000    5.0000

4) To build expressions, MATLAB provides the usual arithmetic operators. 
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a. left division: x = A\B solves A*X = B 
b. right division: x = A/B solves X*A = B 
5) Most elementary mathematical functions (sin, cos, log, sqrt, [image: image4.png]


) are available.

6) “Pi” is an example of a function that does not require parameters and simply returns a commonly used constant. (>> pi)
7) Other functions are available in libraries of M-files grouped into toolboxes.

8) Vectors are easily generated with MATLAB's colon ``:'' notation. 
a. 1:5 creates the following row vector….1 2 3 4 5 

b. 1:2:7 results in the vector…..1 3 5 7
9) To construct conditions: 
a. six relational operators
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c. three logical operators. 
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d. Note that the relational operator == compares two arguments, while = is used to assign a value to a variable. 

