
  

Forces, Stress 

and 

structural optimization



  

 Forces

* finite step methods
 Steepest Descent
 Damped Dynamics (friction,quickmin)

* Line Minimization methods:
 Conjugate Gradients
 Quasi Newton methods BFGS

* Stress, VCS relaxation and MD



  



  



  



  

VERLET DYNAMICS 
Rnew = 2 R - Rold + dt*dt*F/M

V = (Rnew – Rold) / 2 dt

DAMPED VERLET DYNAMICS
As above but stop the particle whenever    <F|V>   <  0
Or rather project the velocity in the direction of the force

V_new =  F  max ( 0,<F|V>) / <F|F>

VELOCITY VERLET DYNAMICS 
V = Vaux + dt/2 * F / M                       vel @ time t

Vaux = V + dt/2 * F / M            aux vel @ time t+dt/2

Rnew = R + Vaux dt                        pos @ time t+dt



  

Conjugate Gradients

E = ½ x A x - b x + c

F = -dE/dx = b  - Ax = g(x) 

Xn = Xn-1 + λ hn

hi * A * hj = 0,   hi  * gj = 0  for i≠j

small memory needs, good for quadratic functions, may need preconditioning



  



  



  



  

Structural Optimization : Convergence
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