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How to solve ordinary differential equations (ODEs)


• First order ODEs

• Linear ODEs

• Logistic growth ODE

• Threshold ODE

• Logistic growth with a threshold

Bibliography:
“Elementary Differential Equations and Boundary Value Problems” – W. E. 
Boyce & R. C. DiPrima (J. Wiley & Sons, Inc, 2001).

Material was taken from this book



First order ODEs 



First order ODEs 
• Variable coefficients (general case)


    where p and g are function of the independent variable t

• Constant coefficients


    where a and b are constants




First order ODEs 

µ(t) yet undetermined



First order ODEs 

µ(t): integrating factor


C: arbitrary constant of integration



First order ODEs 



First order ODEs 



First order ODEs 



First order ODEs 



First order ODEs 



First order ODEs 



First order ODEs 

µ(t): integrating factor,  yet undetermined



First order ODEs 

 We assume (temporarily) that µ(t) > 0

k: arbitrary constant of integration (we choose k=0)



First order ODEs 

c: arbitrary constant of integration



First order ODEs 



First order ODEs 



Logistic equation 



Logistic equation 

f(y) vs. y    for     dy/dt = r (1 - y/K) y       



Logistic equation 

dy/dt = r (1 - y/K) y       



Logistic equation 



Logistic equation 

y = K is an asymptotically stable solution



Logistic equation 



Threshold equation 

• r : intrinsic growth rate (r > 0)

• T: critical (T > 0) 

Equilibrium solutions: y = 0  &  y = T


                 r (1 - y/T) y = 0         dy/dt = 0



Threshold equation 



Logistic equation 

f(y) vs. y    for     dy/dt = - r (1 - y/T) y        



Logistic equation 

dy/dt = - r (1 - y/T) y       



Logistic growth with a threshold 

• r : intrinsic growth rate (r > 0)

• K: carrying capacity or saturation level (K > 0)

• T: critical (0 < T < K) 

Equilibrium solutions: y = 0, y = T  &  y = K


                 r (1 - y/T) (1 - y/K) y = 0         dy/dt = 0



Logistic equation 

f(y) vs. y    for     dy/dt = - r (1 - y/T) (1 - y/K) y       



Logistic equation 

dy/dt = - r (1 - y/T) (1 - y/K) y       


