ROUTINES †

CONTENTS

x

Smatrix

References

__________________

f of p p-vector mizes f(x x

b_^x ≤ x ≤ b

__x (1.1)

(where b_^x and b

__x

b_^c ≤ Cx ≤ b

__c (1.2)

(where b_^c and b

__c C f at x f ∇ f(x f at x f ∇^2 f(x).

If z m components, z = (z_1 , z_2 , , z_m)^T z (2–norm), z = i^{=1}Σ m z_i^2

1 / 2

. (1.3)

MACHEP

R1MACH(4) or D1MACH(4)).

Unless f

• • f(x f(x f(x x f(x

f(x x f(x ∇ f(x f x ∇ f

where KIND

KIND

Example:

f(x f(x) . f(x) .

f(x)< f(x) =

x ∇ f(x for ∇ f x. f(x).

d ≤

f(x x.

x.

KIND

S S ∇^2 f;

b__i^x > b _ i x i. b__i^c > b _ i c i. C x

d = (d_1 , d_2 , , d_p x d d d d that d_i .x_i ≤ i ≤ p d ξ_i on x_i* d_i := 1 /ξ_i. d_i := i d D i d_i, where d

D = d_1 , d_2 , , d_p ). (4.1)

n×p J J_i i J, J_i = (J_i , J_i , , J_{n,i} )^T d_i J_i d_i J

d_i := .d_i , J_i

if d_i < DTOL_i then d_i := d°_i (4.3)

≤ i ≤ p DTOLand d° d_i DTOL and d° d_i J_i J_i d_i d°_i DTOL_i. DTOLor d°

DTOL and d° all components).

the DTOLand d° d d

d all compo- d

d ∇^2 f(x

d_i := .d_i , d°_i }

.d_i , ∇ 2 f_{ii} (x)1 / 2 }

otherwise^1 if ∇^2 f_{ii} (x)^{1 / 2} ≥ DTOL_i .

   IV(D) d

IV(DTOL) DTOL p

d° d p p x.)

IV(DTYPE) d

d. d d Default

V(D0INIT) d° d

Default

V(DFAC) d

Default

V(DINIT)

d d < d. Default

V(DTINIT)

DTOL d ≤ DTOLarray.

Default^{− 6}.

__________________

x or f(x f(

f when f(x f f(x

IV(MXFCAL)

f(x Default

IV(MXITER)

Default

V(AFCTOL)

f(x) < f( ) =

f( ) = = 0 x_i* = i = 0 and f( ) = 0.]

Default^{− 20}.

V(LMAXS)

Default

V(RFCTOL)

f(x) − f( ) ≤ V(RFCTOL).f(x). Default^{− 10 2 / 3} }.

V(SCTOL) singular-convergence

f(x) − f(y D(y − x) ≤ < .f(x),

where D x f Default^{− 10 2 / 3} }.

V(XCTOL) X-convergence

x to distance, ρ (x,

ρ (x, y = d_j .(x_j + y_j ≤ j ≤ p} d_i .x_i − y_i ≤ i ≤ p}

where d

Default^{1 / 2}.

ρ (x, y

V(XFTOL) false-convergence

∇ f(x f(x ∇ f(or f near x ∇ f(x

Default .MACHEP.

             I1MACH(2)

IV(COVPRT)

Default >

IV(COVREQ)

IV(DRADPR)

Default

i x_i ≥ b__i^x i i constraint x_i ≤ b _ i x − i i

j=1Σ^{p C}i,j^xj^{≥ b_}i^{c i i} j=1Σ^{p C}i,j^xj^{≤ b_}i^{c − i}

IV(OUTLEV)

IV(OUTLEV) > < Default

IV(PARPRT)

printing.

Default

IV(PRUNIT)

Default = = I1MACH(2).

IV(SOLPRT) x d

∇ f(x

Default

x^{final} x x^{final}

x^{final}

• • x^{final} d • •

IV(STATPR)

− n > n f(x

Default

IV(X0PRT) x

Default

IT
NF f(x

 F f(x half

x.

RELDF f(x^{prev} ) − f(x / f(x^{prev} ), f(x)

x^{prev} x

PRELDF
 RELDX — ρ (x^{prev} , x ρ

(5.1).

  MODEL

 STPPAR

 D∗STEP — D(x − x^{prev} ) D
NPRELDF >

< NPRELDF > ≠

∇ f(x x.

x f y: D(y − x) D is δ

δ.

∗

V(DELTA0)

S x_i . x_i, d_i− 1 }. x_i )

Default^{1 / 2}.

V(DLTFDC)

S x_i

. x_i, d_i− 1 }

Default^{1 / 3}.

V(DLTFDJ)

x_i . x_i, d_i− 1 }

Default^{1 / 2}.

V(ETA0)

f(x f̃(x f(x f(x) = f̃(x). ε ≤ V(ETA

Default^3 .MACHEP.

f(x f(x f̃(x

η f̃(x η f̃(x) − f(x) f̃(x). (9.1) Often η f̃(x η η = or 10η, = . η^{1 / 2} V(DLTFDJ), η^{1 / 3} η η η f̃(x f̃(x − f(x f(x 10^{− 2} . / 10^{− 1} . / η >

η f(x f(x f(x

CAVEAT:

Ξ RD x^{final} ≤ IV(1) ≤ i of RD^2 f(x^{final} ) = f(x^{final} i RD RD vali α x^{final} j RD(i) = αRD( j Ξand RD

IV(COVREQ) H

tions: H ences. H ences. H = J^TJ J x^{final}.

IV(COVREQ) form

2 H^{− 1} J^{T − 1} ,

IV(COVREQ)

2 H^{− 1} ,

and IV(COVREQ)

2 (J^TJ)^{− 1} ,

where σ^2 n − p}, n IV(COVREQ)

Default

IV(RDREQ)

Default

Ξand RD

__________________ f

IV(COVMAT) Ξ

Ξ , Ξ , Ξ , Ξ , Ξ , Ξ

H x H.

IV(REGD) RD.

IV(REGD) ≤

x_i n ϕ ϕ = (ϕ_1 (x), ϕ_2 (x), , ϕ_n (x^T x

f(x =_2^1_{j=1}Σ^n (ϕ_j (x) − y_j )^2

IV(COVREQ) x_i y_j

/ (n − p^.f(x^{final} ) / (n − p)), f σ_{better}^2 y_j 2 1 . σ_{better}2 . (n − p) / f(xfinal

y_j ϕ

ϕ and y

i x_i σ_{better}^2 :

better

2 ∗MAX0(1,N-P)/V(F)

∗V(II))

T∗

i x_i y_j x_i^{final} – .STDDEV(i), x_ifinal .STDDEV(i x_i

x ∇ f(x f(x ∇ f(x f(x^a f(x^b ∇ f(x^a x ∇ f f x f was f f(x ∇ f(x x x

x Rejecting x f

x x ∇ f(x x where f(x) ∇ f(x

f(x

<

x

IV(A)

array, a = (a_1 , a_2 , , a_{m+p} m a tells x^{final} x ≤ i ≤ a_i < i ≤ a_i < i ≤ a_i > p p x^{final}.) a

≤ i ≤ p b__i^x ≤ x_i i x_i ≤ b _ i x − i ≤ i ≤ m b__i^c ≤_{j=0}Σ^p C x_j i + p

j=0Σ^{p C x}j^{≤ b_}i^{c − (i + p).}

IV(AI) ã of

x^{final} a p

IV(AM)

λ λ_i C p C_i i C

i =1Σ p − IV(PC)

λ_i ã_i ) C_{ã i} f(x^{final}

where ã

IV(COVMAT)
     IV(D) d

(§4).

IV(G)

∇ f(x^{final} ).

IV(LASTIV)
 IV(LASTV)
    IV(MC)

x^{final}

IV(ME)

b__i^x ≤ x_i ≤ b _ i x or b__i^c ≤_{j=0}Σ^p C x_j ≤ b _ i c b__i^x = b _ i x or b__i^c = b _ i c

   IV(ME1)

IV(NEXTIV)

 IV(NEXTV)

IV(NFCALL) f(x

 IV(NFCOV)

IV(NGCALL)

 IV(NGCOV)

 IV(NITER)

    IV(PC)

x^{final}

IV(SUSED) f

V(DGNORM) D^{− 1} ∇ f(x^{final} ) D
V(DSTNRM) D(x − x^{prev} )

x

     V(F) f(x^{final} half

    V(F0) f(x
V(NREDUC) f that

> < − V(PREDUC) /

V(NREDUC) /

V(PREDUC)

V(PREDUC) /

V(RADIUS) δ

V(RCOND)

∇^2 f(x^{final} V(RCOND)^2

 V(RELDX)
V(STPPAR)

S matrix approximation S ∇^2 f initial S S ∇^2 f S^4 S S —

S S S , S , S , S , S , S

S S

__________________ .

 A NEXTIV
 AI NEXTV
 AM NFCALL
 COVMAT NFCOV
 COVPRT NFGCAL
 COVREQ NGCALL
 D NGCOV
 DRADPR NITER
 DTOL OUTLEV
 DTYPE PARPRT
 G PC
 INITS PRUNIT
 LASTIV RDREQ
 LASTV REGD
 MC S
 ME SOLPRT
 ME1 STATPR
 MODE SUSED
 MODEL TOOBIG
 MXFCAL X0PRT
 MXITER

AFCTOL FUZZ
COSMIN LMAX0
D0INIT LMAXS
DELTA0 NREDUC
DFAC PREDUC
DGNORM RADIUS
DINIT RCOND
DLTFDC RELDX
DLTFDJ RFCTOL
DSTNRM RLIMIT
DTINIT SCTOL
ETA0 STPPAR
F XCTOL
F0 XFTOL

2 TOOBIG MODE 9 5 MODEL LASTIV 6 NFCALL LASTV 7 NFGCAL NEXTIV 14 COVPRT NEXTV 15 COVREQ NFCOV 14 16 DTYPE NGCOV 14 17 MXFCAL RDREQ 10 18 MXITER DTOL 4d 19 OUTLEV S 17 20 PARPRT SUSED 14 21 PRUNIT REGD 10 22 SOLPRT MC 14 23 STATPR ME 14 24 X0PRT ME1 14 25 INITS PC 14 26 COVMAT AI 14 27 D AM 28 G A 14 30 NGCALL DRADPR 6a 31 NITER 14

1 DGNORM LMAXS 5 2 DSTNRM SCTOL 5 STPPAR DINIT 4b 6 NREDUC DTINIT 4d 7 PREDUC D0INIT 4a 8 RADIUS DFAC 4a 10 F DLTFDC 13 F0 ETA0 17 RELDX DLTFDJ 31 AFCTOL DELTA0 32 RFCTOL FUZZ 16 33 XCTOL RLIMIT 16 34 XFTOL COSMIN 16 35 LMAX0 RCOND 15

4

            C C/6
C/7 C/7

‘‘C/

__________________

netlib

C/6

C/7

C/

to

C/6

C/7

C/

References

7

7 2

9

14