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Subgradient projection method with variable diameter for
optm ization
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Abstract: A key step of L agrangian relaxation is to optimize the dual function, and the subgradient method is
frequently used w hen the dual function is nondifferentiable A subgradient projection method w ith variable diam eter
is presented for the dual function of constrained progranming The efficient diameter of the dual function is
detem ined according to the projection properties, consequently the convergence of themethod is independent of any
prior know ledge such as the optimal value, the diameter of the dual function definition domain, etc The
convergence isproved, and the efficiency isgiven A numerical test on an assignment problen show the efficiency of
themethod
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L (a.0®) = {Ala(d) = g}, M=
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1 Ak
. Ak ,
3
1, (2) :
1 h(x), g (xo)
x h(Xx)< h(xo) + (g(xo) + x- Xo),
g(xo) h(x) xo .
q(a) : AN q(A+ AX) < q(A)
+ AN (x), g(x) q(d)
q(A) :
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CCR" t
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Rei(x) = x+ t(Pc(x) - x). (3
Pc(x) x C , cC= O,
Pc(x) = x
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ly - Re(x) <
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ly- x| - tn(2- toa) dé (). (4)
dc(x) = y|n£ |x - yl

q(A) = ald &), H = {A]d°(D) = g}, y«
= Puk(A). :
Ae1= Ps (A4 tlyc- A)). (5)
k=012 ;0< tminS &S thx < 2 P+

Ae1= Po (A+ t(g -
q(A)) g (x) /g (x) D). (6)
'k=0,1,2, ;0< tnnS &< tax < 2 (6)
(4), A HYRY,
A- Awi] <
A= Af- tin(2- tma)di*(A) -
dav (A + ey - A)). (7)
1 q(d), (3 ,
N ogf<q’, 0= 0, K
q(A) 2 o - &
6= 0, Km
q(A,,) = o~ 9, k a(A)< g¥- &
g - q(A) - 0= A> 0,
dax(A) =
@ - a(A))?/|oxd) F> (a+ §*AE

ok ) |7\- ?\k+1| <Q
g < g a(d) < o), M <
H . . O
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-0
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Ae1= Po (A+ t(g -
q(A)) g (xo) /|g (x) |,
Pr1= P+ t(2- tk)dﬁk(Ak) +
div (A + t(Pud(A) - AJ)),
0< thin€ &< toax < 2 q(A 1) = g,
g 1= q(Ae 1) Ov1= Qo k= k+ 1
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X f(xR) € fua,
= X fv= fe
Step 4 1: Po=d, o= min{gdy fi}, A
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Step 4 2 < d,
Step 5 0< &< O 1,
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g = min{gd 1, f «};
up
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d & , .
1 d> [A- A" [ k o
=0, e> 0,
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((f (xo) - a(A))?/9°/(2eIn(w) =
gf- < € (8
d= |A- A" k &
0,0°=> q'. 2k I
Step 4 1, k() = k k(0)= Q k(1) < k
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P =

k

j:Z)+ 1tj (2- g)dax(n) +
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dén+ (A + t(Puk(A) - A)) 2
=+ 1
K

t(2- t)dax(x) =
j=ZMJ( 1) déx(A)

3 (2 e @ - q(A))*/|g(xd) |2
- q(A) = w®+ (1- g o= wlg®
- Qo) k() < j<k< k(l+ 1),98- <
a® - a, lg(x) | <L+, Pz (k-
k(1) tin(2- tna) ((a® - a) A1)?2
P < d,k - k() £ dL?/(tan(2 -
tnax) (W(A" - a))?), Step 4 Step 6

fo= f (xf),x

k 1,

o - ao < (o - o)<

(f (xo) - q(Ao))dd,
€> 0, o - Gy > €
In((f (xo) - q(A0)) /6 /In(w) <
- ((f (x0) - q(A))/©)*(2eIn(w)).

m < -
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k(1) - k(- 1)<
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2 d< |- A" ] k g
o+ O
( ) k g < g+
&, k < gd- & g - q(A) -
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A+ OAL .k P d.
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dz |a- A" [
(8) .
d> |a- A" &=0 : d
o : O , d
,d |Ac- A"



306

19

g.f

10

103

100 f-=-=----

-
'
]
]
1
]
'
.
¥
| N
)
)
1
)
[
'
¥
|
1

L PR PP A S ———

D
=
rj:%g
U

ey

rm——d -

2
o~

£
=
o
=

103

T

+-__-_.--_

o}

C PRI S —

I R N

RETE EPEE 1 EEh RET T

=
e
wn
~]
=

143

A S

P P LT Ty |

A

Frmme

A Lt : T B e 1

=
4+ =
=

1]
<

120

4, ka= 2, &+1= 0. 96 2 3 d=
Q02 d= 4

, . 1 34

, Q 089; 2
31 , 81 ,
Q 473 3 ., 62 ,
Q 37Q
6
(References):

[1] Polyak B T. M inimization of unsnooth functionals[J]
USSR Canputational M athenatics and M athematical
P hysics, 1969, 9(3): 14-29

[2] Allen E, Helgaon R, Kennington J, et al A genera-
lization of polyak's convergence result for subgradient
optimization [J] M athematical Progranming, 1987,
37(3): 309-317.

[3] Kimn' S, Ahn H, Cho S V ariable target value subgra-
dientmetheod[J], M athenatical Progranming, 19991,
49: 359-369

[4] Kiwiel K C. The efficiency of subgradient projection
methods for convex optimization, Part I General level
methods[J]. SIAM J Control and Optimization, 1996,
34(2): 660-676

[5] Kiwiel K C. The efficiency of subgradient projection
methods for oconvex optmization, Part |II:
mentation and optimization[J]. SIAM J Control and
Optimization, 1996, 34(2): 677-697

[6] BertsekasD P. N onlinear Progranming [M .
Edition Belmost: A thena Scientific, 1999

mple-

Second



