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Davidon—Fletcher—Powell Method '
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The 1iterative procedure of the Davidon—Fletcher—Powell (DFP) method can be

described as follows:

1.

Start with an 1nitial point X; and a n x n positive definite symmetric matrix
[B1] to approximate the inverse of the Hessian matrix of f. Usually, [B;] 1s
taken as the identity matrix [/]. Set the iteration number as i = 1.

. Compute the gradient of the function, V f;, at point X;, and set

S; = —[Bi]V/f

. Find the optimal step length A7 in the direction S; and set

Xir1 =Xi + 7S,

. Test the new point X, ; for optimality. If X, 1s optimal, terminate the iterative

process. Otherwise, go to step 3.
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5. Update the matrix [B;], as

[Bit1] = [Bi] + [M;] + [Ni]

where
(M) = o
c iSiT 8i
([B:18)([Bilg)*
g! [B;lg

g =V (X;41) =VI(X)=Vfiri =V

[N;i] = —

6. Set the new iteration number as i =i + 1, and go to step 2.
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Davidon—Fletcher—Powell Method - Example (<)

o8

Minimize f(Xxy, X2) = X] — X3 + 2x7 + 2x;X» 4+ x2 from the startin
; 1 ’ ]
point X; = {8} using the DFP method with

[B,] = [(1) (1)] e =0.01

Solution

Iteration 1 (i = 1)
Here

1 +4x; 4+ 2x,
Vfi=ViX) = { 1 }

—1 4+ 2x; 4+ 2x»

1
(0,0)
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Davidon-Fletcher—Powell Method - Example

hence

Si = —[Bi]Vfi = —[(1) (1)] {—}} B {_}}

To find the minimizing step length AT along §;, we minimize
0 —1 2
X +M81)=7f 0 + A : = Jil—AlsAl) = &y —2Ai
with respect to Ay. Since df/di; = 0 at A7 = 1, we obtain

o= gf Y-
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Davidon-Fletcher—Powell Method - Example

Simnce VH =VFiXp) = {:1} and ||V f3]| = 1.4142 > ¢, we proceed to update the
matrix [B;] by computing

o-va-sa- ()-8

sisT={"1H-1 1=

e[ 3 -f

T
([Bilg)' = {‘3} ={-2 0}
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Davidon-Fletcher—Powell Method - Example {

gz =12 of o 1] {5} =12 o} {3 =4

11
5187 1 |
= (5> [—1 1] -

—2
-2 0
[N]__qu]gn([Bl]gl)T__{ 0}{ }__1[4 o}__[l U]
s o [Bllg, 1 =~2lo0|= oo

- 17

=+ a=[p 0+ | 22 0] =03 0]

L 2 2
D ————————————
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Davidon-Fletcher—Powell Method - Example

<SEOEES
Iteration 2 (i = 2)

ti SEL (2
%
<

The next search direction 1s determined as

S =—[B]Vfa =— [—82 —(1)2] {:H - {(l)i

To find the minimizing step length A3 along S,, we minimize

f(xz-l-)xzsz)=f(!_” -HQ!?D = F ({ 11}12})

= —1—= (TG} U—1) (L2 (L Ag)
= A

— Ago—1

oMo

with respect to A,. Since df/di, =0 at AJ = %
—
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Davidon-Fletcher—Powell Method - Example

FXa + 2Sy) =43 — Ay — 1

with respect to A. Since df/dry =0 at A5 = 1 we obtain

o -], fo) (-1
0-xosn= o414

This point can be 1dentified to be optimum since

V.fs=lgl and [|[Vfs3]|=0<¢
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