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Hooke and Jevees Method with
discrete steps
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Hooke and Jevees Method with
discrete steps

Input data: dq,d,, ..., ds, xo, T, &, @, B
Step0:z1 ==x5,s=1,n=0
Step 1: zg,1 ==z, + Td
If F(zs41) < F(zs) then goto 2
otherwise z,, == z; — Td;
If F(zg11) < F(z,) then go to 2
otherwise z¢, 1 = Zg
Step2:Ifs <SS, si=s+1thengotol
otherwise
If F(zg,1) < F(z,) thengoto 3
T:=1T0,Xpn41 = XpZs = Xp,n:=n+1,s =1thengotol
Step3:Ift <¢g STOP
otherwise
Xpt1 = Zsy1 + @(Zg41 —2z1),n=n+1,s:=1thengotol
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Hooke and Jevees Method with

@

discrete steps
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Hooke and Jeeves Method using line
@ searches
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Hooke and Jeeves Method using line
searches

Input data: d4, d,, ..., ds, Xg, €
Step0:z; =x9,n=0,s =1
Step 1: z;,1 = z, + Td;
T,- optimal step size along the direction d
Step2:Ifs<S,s=s+1thengotol
If |[zg41 — z1l| <& -STOP
Step 3: X411 == Zg4q + Td

T — optimal step size along the direction d
ZS+1

d = Zs41—2Z1 __ s=1 Tsd
lzs+1—2z4ll ||Zs>$:-|-11 Tsd”

n=n+1s=1,2z; =x,

GOTO1
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@ steps

T — step size

a > 1 — exploratory step size
acceleration

p € (—1,0) —acceleration
factor

Tg == Tq

Ts = Tsf8
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Base rotation
Gram — Schmitd orthogonalisation

x(?) a, =6, di + 8,d,
a, = 0, d,
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Base rotation

Gram Schmitd orthogonalisation
d, 8, =0

S
j=s0jd; 05 # 0
a, s=1

s2i(afd))d;
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Rosenbrock Method with discrete
steps

Input data: dq,d,, ...,ds, xo, T, &, > 1,8 € (—1,0)

StepO:ty =T, ==17s=7, §;=0,==0s=0, z1=x53, n=0, s=1
Step 1: 2,11 = z, + T4d, O0s = 05 + T4
IF F(zs1q1) < F(zy) T, '= atg , THEN GO TO 2

ELSE F(zs41) = F(z,) 15 =13 THEN GO TO 2
Step2:IF s<S§ s=s5s+1THENGOTO1
IF F(zg41) <F(zy) zy:=1254; S:=1THENGOTO1
IF F(zs41) = F(xp)
IF n = 0 change the initial solution

Xn+1 = Zs+1
Step 3: IF STOP? ( Hxn+1 —an <¢ ) STOP
Step 4: Rotation of the basis of search directions
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Base rotation

Krok 4: d; 0,=0
as =
S
j=s0jd;j 85 # 0
a;, s=1
bs =
s2ilafd))d;
I __ bS —
ds = T s=12,..,§

T{L =Ty =" =Tg =T, 51=62=.--=5S=0,
d,==d;, s=12,..,5n:==n+1,s=1thengotol
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Rosenbrock Method using line
searches

Input data: d4,d,, ..., ds, xg, €
Step0:z; =x9,n=0,s =1
Step 1: z ¢ ==z, + Tdg

T, - optimal step size along the direction d;
Step2:Ifs<S,s:=s+ 1thengotol

If |zg41 — z1|| < &€ - STOP

Step 3: d, T4 =
ag =
§=S T]d] Ts * 0
a, S=
b, =
as = ¥j=1(a) dj)d;
d =2 s=12,..,5

sl
Stepd:d,=d;, s=12,..,SSn:=n+1,s=1thengotol
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Powell’s method — conjugate
directions

d,d5, ...,ds -conjugated directions,
A — symmetric, positively defined matrix
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Powell’s method — conjugate directions

F(x) =xTAx + bTx + ¢, dq,d,, ..., dg - conjugated directions with respect A

Optimizing along conjugate directions allows to reach solution after at most S steps.

(2) .
X F(x) =x"Ax+b" + ¢
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Example
P00 = (62 =27+ (62 = 1) xo= [ Tl = o e = 3] et 9]
lid; =110y §) {0 atias =11 oy 9ot afa: =10 mifg 3] [

—2 11 _[-2+1x7] Flo+td)=(-2+71-2)*+(-2-1*=
[0]‘ —2+0x7] @0—4*+@B)P=1"-41+252f; (1)

fik)=2t"-8=0 =4
_ « 1 _ |2 (1] [ 2
X1 =Xg+T dl_l—2]+4*_0]_l—21

2+0*Tl
—2+1=x*71

XZ=x1+Td2=l_22]+Tlg -

Fx, +1dy) =(2—2)2+ (=2 +1—1)% =

4+(T—3)2 = fz(T)
(@) =2t"-6=0
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Powell’s method — conjugate
directions

x@), Fx)=xTAx+b" +¢

X1 =Xxo+x"d

T" - optimal step size along
the direction d from x,

x; =xo+1"d

T*' - optimal step size along
the direction d from x|

dTAd' =0
5 d, d’- conjugated with
d respect A

X1 — X (1)
g = X1T% X

!/
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w b 1
T d1—4* [0]
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Powell’s method

Input data: d4, d,, ..., ds, xg, €
Step 0: z = xy + Tsds, n := 0, 75 - optimal step size along the direction dg, s:= 1
Step 1:z,, 1 =z, + Tdg

T, - optimal step size along the direction d;
Step2:Ifs<S,s:=s+1 thengotol

If ||zg41 — z1]| < & -STOP
Step 3: Xp41 = Zgyq

d = ZS+1—21

" llzsea-zll
Z1 = Xppq +7d T — optimal step size along the direction d

ds = dsyq s=12,..,.5—-1
dS =d
n=n+1s:=1gotostep 1l
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Powell’s method - modification

A= det|d, d, - dg] = cosa

A= det[d; dy - dpgy - ds] = cosa
Td

Tmax
A'=det|ldy d, ---d---dg] = iz nzai 20 = cosa’
+

d — S+1 1
1Zs+1—2Z4ll
Zq1 = Xp4q +Td T — min In direction d

Tmax — fggg’g”zs+1 -zl = g.?sxs Ts

IfA:=”ZT:T“fA21”>O.8dmax=d,n=n+1,s:=1 gotostep 1l

Elsen=n+4+1,s:=1 gotostepl

HUMAN CAPITAL @ oy
i HUMAN — BEST INVESTMENT! Wroclaw University of Technology TR
Project co-financed from the EU European Social F

inanced from the EU European S al Fund



r Master programmes in English
Wroctaw University of Technology —

at Wroctaw University of Technology

Nelder-Mead method

X1 Xy ...Xs4+1 - S-dimensional simplex

x@ xy = F(xy) = 15?5%)3_11:(355)
x; > F(x;) = min F(x
L= FGa) = i, Fxo)

_ 1 z
x—S X

s=1,s¥H

Initial simplex:
) Xo, C a=ﬁ§(\/5+1+ V2 -1)
C
b = ﬁ(\/S +1-1)
di=la ..aba ..a]
Xi =X+ dj, Xs41= X
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Nelder-Mead method

Reflection
x*=x+a(x —xy)
¥k - a — reflection coefficient

ff Ifa >0
Tk FGY<F)
- 7 X Expansion
/ x=x+y(x*—x) y>1

y — expansion coefficient
If F(x*) > F(xy)

Ak Contraction

X =x+ p(xyg — Xx)

If F(x*) > ,nax F(xg)

s<s<§+1
5¢H

x*™=x+pBx*—%x) PLe(0,1)
B — contraction coefficient
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Nelder-Mead method
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Nelder-Mead method

Reflection
x*=x+a(x —xy)
¥k - a — reflection coefficient

ff Ifa >0
Tk FGY<F)
- 7 X Expansion
/ x=x+y(x*—x) y>1

y — expansion coefficient
If F(x*) > F(xy)

Ak Contraction

X =x+ p(xyg — Xx)

If F(x*) > ,nax F(xg)

s<s<§+1
5¢H

x*™=x+pBx*—%x) PLe(0,1)
B — contraction coefficient
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Nelder-Mead method
Input data: xg, ¢, €

Step 0: x4 X5 ... Xg41 - initial simplex, n =0

Stepl:xy @ F(xy) = max F(x.),x; - F(x;) = min F(x
P H (H) (Jnax (s) L (L) (un (s)
S+1
s=1Xg
s#H

Step2: x* =X + a(x — xy)
If F(x*) < F(x;) x*=x+y(x*—x) thengoto3
otherwise 4

Step: IfF(x™) < F(x*) xy=x",n=n+1thengotol
otherwise xy = x*,n=n+ 1thengotol

Step 4: IfF(x)< nax F(xs) xg=x"n=n+1

sS+1
s;tH

Step5:x' — F(x') = min{F(x*), F(xy)}
X =x+ L' — %)
IfF(x™) > F(x') x =x; +%(xL — xj),j =12,..,S+1thengoto1l
Xy =x"",n=n+1thengotol
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Thank you for attention
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