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A #2 - #0 B - BEH f% - FlL #E

FA I LERRL K2 T SRR R T 2Rt
« IR RERER TEHARERTEER
(20044 9 H28 HSzAF. 20044E11H 5 H-ZHY)

1 s

#/LHETHE (Evolutionary Computation) [1] REROELL BIEDOEEELEA L LHEY 27202
ETHY, RERDERABEFETRBT L VARECTHELHEE M 2D OEFE L LI LR ERE
LEZBNERBENTVS. ZHIZIZELHEEE (Evolutionary Strategies;ES) « #LWFus/S3 o
(Evolutionary Programming;EP). B{=HIT )V T) X & (Genetic Algorithms;GA) L #EH 7053 v
7" (Genetic Programming;GP) %2 Eh'%H %.

ES i3 1965 IO MIERHEL F#k & L T Rechenberg & Schwefel IZ& DREE M7= LD TH S EP i3 Fogel
2D 1965 EFHRREEBDOATAENT 7o —F L LTREEN, BUARADOEPHERELLEEE
SRENBITE 7. GA X 1975 412 Holland i K DEISHERT LT ) XL LTREENELOTH
%.GP i3 1987 FIZ Koza D LIPS 70 5 L L LTREENEZLDTH B2, ABEREEKIINT S GA
DIEREABTZENTES,

N5 DFEFEZ TN TEEL (population) 2ERT 3 Z & L EAREFALERT 2EE (individual)
DEDOHBRBRIC LD, MEBRLLIOIETELOTHS.

FRXBELCHHBEOFOEP KOERBT 20 TH 5. #IW S OS5IV V7R AERBEOBEL D
572 B AR LRRER (mutation) EBIRIZ LV, LVBEOEVWEEL SEAEFERES S LS
LT RRMABRETHS. INETRREEINTVWS EP BE L LT Gaussian Mutation i & 3 CEP &
Cauchy Mutation 2 & % FEP F#4'$ 5. Ri#E1E Gauss HAELE %, %13 Cauchy DA ZhFh
fER L. PIBURELRIEICN L Td— I FEP OS2 EHTH B L ENTWA. [2] Lo Likh s, R
&> TR CEP OAD LD T SCNIMREEERT I L DD, SOTMRORIIC & - TREIRL .
ZOBKH 5. Narihisa 513 2002 FEIZEEEBAHIAMEEAT 2 EHBLEH SurSIL (EEP) %
BELLB] TNREBEEDHD/NF A= 2HHT 52 L THHROIEE T X CICHOSRL 2 TH - 7- L
DTH2. INTTORRTRE# D/8F X — 5 EIZHT 2 WRERERE LT & 7225 [4][5]6][7). 2 EId
NT X — 5 {E%ELHAR (evolutionary generation) XIS L TR IZ BB & ¥ 7= EEP OUGREEMIZ - 24
HMLELDTHS. BEERELT, CONHTILANAERVFI—RBEICHEGLEER, A2 E
FisIRBEENBEN TN S,

2 E#gey /04953249 (CEP)
Back & Schwefel CEB EP D7V T) ZLIRKDED.

Stepl: p EOMEEKD 522 EGEAOER. k=175, FEEIEH~2 F LOS (ziy03) Vi €
(L2, ) 2B U. o BERNZ L, o, BA Y ADTEOEMRFES S F LT3,

Step2: EHEROEBMBE (2, 04),Vi € {1,2,..., 4} CH L THAERHET 3.
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Step3: BB (z;,0:),i=1,...,p BE—DOFR (4, 0;) 2EBT 5. j=1,2,...,nIKHLT

di(4) = oi(s)ezp{#N(0,1) + rN;(0,1)} (2.1)
Zi(7) = zi(4) + 0i(5)N;(0, 1) (2.2)

229 Uy 2i(6),2:(3), 05(3), 0: () B2 BV sy @, 04, 05 D j-BRAERDT.N(0,1) BERILE NI
1 REESREAET, ZTOFHI 0. BERET 1 LB->TWB I EETT. N;(0,1) 3% j B RET
HEREHERL, 7= (\/2\/a_l,T= (m)—l o

Stepd: BT (o6, 6:) Vi € {1,2,...,p} DHECEZFHET 5.
Step: q b —F AV FBRERME L. (=i, 03),(€i, ) DFH 5 p ERRL, KEROBF LT 3.
Step6: EIESREEB - GIEFEE, 5 ThINE k=k+1 & LT Step3 .

3 Cauchy ALBzRAV #9700/ 5327 (FEP)
CEP Tl Gauss 2fAIZRE D EHRELN(0,1) ZEH L RRERZZE X -DIZH L T, FEP T Cauchy
DEIREOEALEEFERT S, FREFHL TS 1 RTT Cauchy 2 D BRI

flat) = ==

;~m,—oo§x§oo,t>0 (31)

tRRAT—NVNRSGA—F T 5. ZRIZXIET % Cauchy B F(z,t) BRDE STk 5.

1 1 z
F(z,t) = 57t ;arctan(?) (3.2)
LI =T, [0, Kl o—#El#iz y £ T DL,
1
T = t-tan{ﬂ(y - 5)} (3.3)

riro, ZOERHE C(0,t) TRDOT. IDRT—ANRFA—F t=1& LEEEMC(0,1) THH, KD
£HZir B,

C(0,1) = tan{ﬂ(a - %)},0 a<l1 (3.4)

FEP QME 7 )L I X 41k CEP O Step3 I8 % (2.2) RORDIZ

z;(7) = 2:(j) + 0i(4)C;(0,1) (3.5)

A
IIA

ELEELDTH 5.

4 WAENEHEAVLWLEEHTDIF 37 (EEP)
EEP T3 Double Exponential DA E(0,)) 2 AW RRERZERTHLDTHS. N5
A—5 A\ DEEAEENH D | RITOBRBEERI f(z) &
£(z) = S exp{-Mal}, —c0 <z S0, A> 0 (41)
rLTExBN3. Lkdp-T, TONHIKBTE2FEz =0, ¥ var(z) = &5 &% TDZ b,
TONFDOHEIT N AN ETFNIEREL, ARKEFTNENEL< D, AREDEHHETETHL L BRL
TWB. fz) WHIE Lk AR F(z) 12

_ lexpdz] z<Z0
Pl = { 1- ;exp[—/\z] z>0 (42)
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ELT5ABNS. LichioTy 0,1 KETO—HEM%E y LT 5L,

_ { 5 In(2y) y<

~}i{2(1-a)} y< “3

N o=

TRAESEHEM 2 12 B0,)) TRLEND. Z0OIZ2b, E(0,))=L1E(0,1) %0 E0,1) 2R4E X
BB LIZ&Y E(0,\) 2 E T& 5. EEP T3 CEP @ Step3 331} 5% (2.2) RORV I

w;(]) = z;(j) + 0:(4) E; (0, A) (4.4)
LD THB.

5 EEPIICEUI3BHNTA—9 )\ DINRFECRIZTHR

EEP TRNRIA—% )\ OBEAEBEBICLIZ2RRERICL VM RIS IO, RFHBEREES
B2-D0FENZLILBEER )\ OEEXMIIRET 2P0 ERLHERETHS. EEMICIEILOTH
BETRABERE LTROSKEZED., RBEERICLVEBrEtsd, RURETIREMERLT
ZTUHEFLVDIITHS.

COEIBBEL N DELERETHHDIC, INFETIZRELERIKROED.

(1) A=1 & L4 0 EEP OIRMRE [3]
HARE GEN=1500. p = 100. ¢ = 10, ##E 50runs DF5
#&# 1 N(0,1). C(0,1). E(0,1) mutation T E(0,1) #* best

(2) A=1,05,0.05 £ L73HAE D EEP OBIRRES [5)
GEN=2000, g =100, ¢ = 10, #8&E 50runs OF#H
R ) =0.05 2% best

(3) A DFHAME Ay = 0.05 & L73BE D 1-time switching EEP DR EY [6]
(Mg KBWTR, N OWHEER g HRTYRX TN, £ T2 %FT)
A : 0.05(500)1
0.05(1000)1
0.05(1500)1
0.05(2000)1
p =100, ¢=10. GEN=1500. ?£#Eid 100runs ¥
R HEIZ XY switching EROEWVWL D, BVLDOAZE LWHEEAH D, WTh b switching %
REFZHENT-.
% DA,
0.1(2000)1, 0.01(2000)1
0.1(2000)5, 0.01(2000)5
0.1(2000)10, 0.01(2000)10
DWTI 2000 AT Xy = 10 LT BFARFLERIBONL. 2h, MECE-TA =
0.01,0.0005,0.00001 & EE L 7= H RIFLBCREEARTHELH - 7=

(4) 4-times switching EEP DR &t [7]
multi-times switching EEP & L T,
EEP1 ; 0.1(1000)0.5(2000)1.0(3000)5.0(4000)10.0
EEP2 : 0.3(1000)1.0(2000)5.0(3000)10.0(4000)20.0
EEP3 : 0.5(1000)1.0(2000)5.0(3000)10.0(4000)20.0
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EEP4 ; 1.0(1000)3.0(2000)5.0(3000)10.0(4000)25.0
p =100, ¢ =10. GEN=5000. t£#EIZ 100runs D F14.
R © uni-modal BA#IZ X L Tid EEP #' FEP & 0 BiF.

multi-modal BAIZH L Tid 2 721 EEP AR\,

%YV 483 FEP DA R,
& 51T, 4-times switching T switching 31828 & < o 5N 3BT H LT 6-times switching % L
LOBBHEOEVESRD SN, E 512, multimodal BFICOWCIZFMME N % 0.1 LD/ &
WE (ez : 0.05) 12T 3 & 3~4 BOMEICH L THESTDH SN, multi-switching EEP 2*E%TH
I eh@EHENT.

6 M{ERER
6.1 SEO¥HEXRRBROED

EEP TRU - L LEMUEFIHE LTEQ0,]) A EEA L-R2RERICLZEIETL, ThET
KRESNPTHEBHLENTVS FEP KERT 2055 VR EZNL LONEEELRLES - &
BRELMZENT. LA LA 5, CEP % FEP L RAMIZ R 3 MIRBCRIRRIZE U T LD BE
FERDCHET 2L TRROPRILEHSIETHLDOTHS. INHHIZRITEE CORE
T A DEZEH & % multi-switching EEP OBEHELRLTER. L LA, multi-swiching
K&dADEEZRET 554, switching point EL I TRED, HBVREIOAXIRVOBRE
KIRED, E5IZfED switching #ERTRELS 2 ORENEELTL 5. R, NI TO
RRPOEHHZBEEAOLDTHNIT ) O fixed value DAL D IRBEHTH 2B LB LTWS,
LRERAICES, SEZTMEN, CREMEN, 25X 52 L THR L RIBBICEHT 5 EEP 125
ERFTZLDOTHB.

6.2 BARME

EEP DUUREMEZRHT 201, SEDKRBTHE L LEMER Z0SBF LGN TV
NYFI-IMET, RICEXTVWIRBRELHETHS. Z0F0D fi~f RE—DRFE%
b uni-modal B TH D, fr~f1, REHDOBF®%E L > multi-modal BETH 5.

6.3 NTIA—9KRE
HEERCBIDINAGA—F KDL IZREL /-,

(1) EHhRERADOXEE © u=100

(2) F=FAY Y4 X g=10

(3) FHEHARE | GEN=5000

(4) X DFIHAE : A, = 0.05,0.0001

(5) X DBIME ; A, = 10

(6) g RT A A= CQ2z2) gy ),

(7) WSS X — 5 DEIHE ; 03(5) : [0,1] KR D —HEELIK
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6.4 REBRREENR

ARBRRBEEEBAMDONRTA—5 N 2RI EHEE % EEP OWRBHIZISERHATZLDT
HHH. FRRIZ, CEP 8L U FEP IZ2WT Y 5000 T TRtz > &5k dT 5. ZNiZ EEP &
DHEEEBEWVWD BWLE B L7225, CEP ® FEP IZ22W T D MEEE R A% < OB TR IZ 351
T 1500 tARD 2000 AR E THOBLDTH D, 5000 HREFTOLORBAL VWAL THS. Hlx
X, FEP DS A CEP & DI —RICIWEMERTLDOLE ENTWVWAR, ZDZ Lid 1500 #RH 3
Wid 2000 ERETORKETH V. TNLUBOLDISDVWTRBALSERENTWAWL, Ui LASE
R Ti3 2000 HARLIBERIZBWTIE CEP O BRRIFHEREZR T L LHBICZ > TWS, “nb Dk
RIZEERMIZ Gauss D L Cauchy R OEEISEHL> L0 TH 3.

AL T ORI & R 1A A DBIKIES 100runs DB L TIHEEY L. ARSI
70y b LTRREBHE R RDTLOL T3, & 2 TIRBEBRBLRIE £ B0 3R> 0 CRIAE A /N £ 1o
BEZ LORBE VS, ELOBRT, BH/SS A — 5 o(j) BH L WS RET B0 ERM 2
RB5TLOTHBH, |o(j) = 0 RELOBLEERKT 5. ZORREBIT 310, |o(j)| O
FHE € L L, |0(j)] < e CHRBBRHIIK o) = & LTRILERF S5, BRI IE = 10-2
LE DA R & > TRAMBEICEL = FRIEC S\ T LRET 5.

6.5 RERKERE

(1) A1 =0.0001,X; = 10,¢ = 10~2

1~1112& EP O REMETRT.
f; 123 LT, 1000 4% Tt EEP. FEP. CEP DOIEIZ BWWAS, 1000 #RLAEIZ 5\ Tk CEP At
FEP ZHELTWS. fo KHLTOWTNLFEU &S LR ER %7 EEP. CEP. FEP OEIZ R
W fa 2 LT, £KMTEEP, CEP. FEP QIEL 2> TW3. f, iz LT, EEP BRBTH2
A%, 2000 AT CEP. FEP L 2%#EE L T\W5. f; Iz LT, EEP RL&RKMTRETH . 1500 {t
AT CEP & FEP L A #EEL TV, fo ML THLLRKMTEEP A% B T. EEP. CEP. FEP ®
TR 72> TV, f7 KX LT, £KETFEP &R T, FEP. EEP, CEP OJEIZ>TW53. fg iz
% LT, 1000 R E Tid CEP ¥R TH 34, ThEAEIZH W T EEP. CEP. FEP OIEX #2-T
Wb, folZ@ LT, 4% FEP AR RTH % A% 500 R LAz 35\ T EEP. FEP. CEP DJEIZ % -
TW3. fio KR LT, B FEP 2R R T 3 A 700 #RLAREIZ 35\ C EEP. CEP. FEP OJEIZ
2 TWA. fi; KX LT, EEP. FEP, CEP DIEIZ7 > T\W53.,
fi~f11 OFEP, BRAIZRRMAEL > T3 EP W EEP ; 10, FEP ; 1,CEP ; 0
fi~fe D uni-modal BAEIZBIL T, EEP; § T2 TORMBEICY L TREMEB S Z L BT, CEP
& FEP TR BRWIZ CEP OH VP RIFAMETL > T\ B 55, MR TIE FEP O WTN L L
BREZRLTVS. fi~fi1 © multi-modal BIBIZH L CTI2 EEP & ¢ TREMEB T34, CEP
L FEP Tid § TFEP DA RHABIEERLTVS. UEOE,S e=10"2 & LBAIZOWNT
I LEWIZ EEP B\ E%17s EP R THAZ L ATHEN S,

(2) A1 =0.001, o =10, =10~

5000 AR TORKBEMEER 2 1ZRT.
ZDRD» 5.1~ fs D uni-modal BFIZF L T, 6 R 5000 AR TREMEER L= DIE EEP |
4FEP ;2 £720, EEP DA RIFLIEEEMEZRL T3,
fr~f11 & multi-modal BEETH 25, THIZ5W\WTiE 5 R, 5000 HARTHRBESRRLE=L DR
FEP ! 3,EEP | 1,CEP : 1 &7, FEP 2 RIFLBIRIMERT. i £, ® fo X LTI BKIE
REWTe=10"2 & LABETHL 107 BELFHRENTWS. 435, FEP £ CEP roWTik
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uni-modal BFIZ X U T CEP ARWA, multi-modal BBEUIZX LT FEP XA THBZ L% RLT
W3, fi~fi1 Z2£REICH LT EEP & uni-modal BAEUIZ DWW TIE BWAY, multi-modal BEHZ 3t
L Tid FEP O A0 RIFIEBURFEHZTRT.

(3) A1 =0.001,); = 10,e = KB TR

£ 3125000 R CORKERTFT.
ZDRPD, fi~f¢ D uni-modal BEIZH LTI R RAI EEP 5, FEP ;1 £ >THY, EEPOR
HEHRBDOENDS. fr~f11 D multi-modal BBUZH L TRRERML 2> 733 EEP ; 3, FEP ;2 ¥ /x>
TWb, IN50ENL, fi~fi; OLMELEL T, ZRWIRIFLMEB/=DI3 EEP ; 8, FEP .
3z, e RMBICHEAZENIE, EEPFEIBEP L L TRV ENLZT VT ) XLLHHETE 3.

7 WR

EEP TOHAHERDHDNT A —9% )\ DEXHREFKICRBICEGHEI RS2 Z L THRWY L EP
PEBEIRDZIELNTEN. SLKEZAEOERTIREED-HIZ, CEP. FEP OMEEREMIZOWT Y
e L7zt ERERICED uni-modal BEBUIZ X U T2 T CEP OA 4. multi-modal BIBIZ 3 L
TIZ FEP OFREN-EEER L. SEEHA L EEP DS A -9 B EL L TIIHRIB/SS A —%
cDTReE 10722 LTWVWEH, 2BMNICATEXONLHEDSEU LI BWITBRBEEEBTWS
T L6 EEP AMEH THRE EP FHETHHE VL LS. 5, ¢ & LTH 10-2~10-6 BE A\
I LTH A =0.1~0.0001, A3 = 10~100 BEDRETHAES EEP 2 LB TX3L DL EXH
na.

2ExH
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Test function S Fine

30

fiz) = 3zt [—100, 100]%° 0
‘3=01 30 20

fa(z) = 3 |z + [T =il [~10,10 0
es=ol i =1 "

fs(z) = 3(X =5)° [~100, 100] 0
=1 j=1

fa(z) = maz|z;],1<i<30 [—100, 100] 0
29

fs(z) = Yo[100(z241 — 77)? + (z: — 1)?] [-100, 100]%° 0
=1
30

fo(z) = X (L= +0.5))° [—100, 100]*° 0
=1

(@) = = 3 (assin (/1)

30

[-500,500]%° —12569.5

fa(z) = Y- [z? — 10cos(27z:) + 10] [-5.12,5.12]%° 0
=1
30 30
fo(z) = —20ezp| — 0.2/ % 21 z? | — ezp(a5 }:1 cos2mz?) +20+ e [—32,32)%° 0
1= 1=
30 30 ’
fio(z) = 75 > 27 — [] cos (%,L) +1 [—600, 600]%° 0
=1 t=1

fir() = £10sin(ry) + T (5 = 1°[1+ 108 (xgiga)] + (v — 1)°}

n
+ > u(%i,10,100,4), yi =1+ 3(z: +1),

=1 [—50, 50]30 0
k(zi—a)™ zi>a
u(zi,a,k,m)=¢ 0 —asz;La
k(—zi—a)™ z; < -a
4 x 1.0E+028
1.0E+006 %E; ¢E$
p—— —
1.0E+005 EEP -senn 7] EEP R
1.0E+020
1.0E+004 N
L
1.0E+003 y \ 10E4018
1.0E+002 |-
g D ""\u § 1oe0n
£ 1oEs001 . v -~ 5 1.0E+010
" 1.0E000 L)W
4 R ey
" e 1.0E+005
1.0E-001 e
.I.VA
1.0E-002 B Mda s e -
T o 1.0E+000 i EEE R e 2%
-
1.0E-003 o S e
1.0E-004 1.0E-005 L
0 500 1000 1560 2000 2500 3000 3500 4000 4500 5000 0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
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1: f1 DBEREH 2: fr DBREH:
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1.0E+007 $E§ +002 g $E$
J—— ) p——
1.0E+008 EEP —eu-re L% \ EEP --...
Y I
1.0E4+005 1.0E4001 35
: l\ ‘-1'" o, N
) x,
1.0E+004 N i -
T 1.0E+000 S 23sa, s
1.0E+003 [-—-21 2534, a 0 T
8 . N At g, a LY
2 . \N ks Lot 1T SRSV NN g LY
S 1.0E+002 e e = ’ ™o
. ettty 1.0E-001 A
e Y Tt
1.0E+001 Py ‘A_. R SO
e LTy ..l
'} "
1.0E4000 oo 1.0E-002 S -
.. L W
1.0E-001 B >eeed
s
1.0E-002 1.0E-003
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
qeneration generation

3: f3 DYURKHE 4: fo DBIREE
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fitness

finess
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fitness
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6: fo DBUERKEME
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EEP
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8: fs DIRAFHE
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&2 RREKTOFIEE (e =10-2)

f CEP FEP EEP
i 2.11366e-! 2.80764 2.57091¢—*
fo 1.71999 5.50973 6.91784¢~2
fa 2.30155¢  1.58996e2 2.14424¢~2
fa  3.83286e% 5.7666le~! 3.89591e-3
fs 1.49840e2  7.78664e2  1.26704e2
fe 1.42460 1.31743e  6.10000e~!
fr  —T7.62757¢3 —1.25424e* —8.8608¢3
fs 6.96276¢  1.09076¢2 3.33348¢
fo 1.08810e 2.53202 1.19992¢-2
fio  4.10545¢72  8.89725¢~! 1.81654e~2
fi1 1.89849e~!  1.06290e=! 9.33051¢—2

& 3 BIHRTOBISE (c = 1079)

f CEP FEP EEP

fi 1.40855¢=%  1.15573e~! 3.01536¢=8
f2 4.39687¢=2  9.58763e~! 7.35000e—4
fs 6.16582  7.66093¢ 5.91940e~1
fa 2.82547 1.69291e~! 3.95447¢1
fs 1.01883¢2  1.65745¢2 8.27275¢
fe  5.76040e! 9.71800e~! 1.23500e
fr —7.63698¢3 —1.2561e*  —8.84030e
fs  1.250948¢  2.76834e 2.30830e
fo 2.03914 3.51060e~! 1.23992¢—4
fio  2.23479¢! 8.25179¢=2? 1.80516e~!
fin 1.95496e! 4.86307¢~3 8.72115e~2

% 4 BIHR TOBSE (c = BH1E)

f CEP FEP EEP €

fi 1.83253¢~® 6.35955¢% 7.00000e-1¢4 10-8
fo 1.19587¢~3 5.40637¢~3  1.13089¢~7 10-8
fa 2.30155¢  1.58996e?  2.14424¢-2 10~
fa  3.83286e~2 5.7666le~!  3.89591e~3 10-2
fs 1.04217¢2 1.2490¢2 8.21130e 10-6
fe 5.76040e’  9.71800e~! 1.23500e 10—*
fr —7.53590e® —1.2532¢* —8.71936e3 10-8
fs 3.34505¢  2.08208e~! 1.83968¢ 10-8
fo 2.03914 3.51060e~!  1.23992%~¢ 10-4
fio  4.10545e72? 8.89725e~!  1.81654e-2 10-2
fii 1.89849e~! 1.06290e=!  9.33051e-2 10-2
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The term evolutionary computing refers to the study of the foundation and applications of certain
heuristic technigues and based on the principles of natural evolution;thus the aim of designing evolutionary
algorithms is to mimie some of the processes taking place in natural evolution. These algorithms are
classified into three main categories,depending more on historical development than on major functional
techniques. In fact,their biological basis is essentially the same.

These algorithms contain evolutionary programming(;EP),evolutionary stratefies(;ES),genetic algo-
rithms(;GA) and genetic programming(;GP).

An evolutionary algorithm(;EA) is an iterative and stochsstic process that operates on a set of in-
dividuals(called population). FEach individual represents a potential solution to the problem being
solved.Initially, the population is randomly generated. Every indovidual in the population is assigned, by
means of a fitness function, a mesures of its goodness with respect to the problem under consideration,
which guides the search.

EP was originally proposed by Fogel as an approach to artificial intelligence in 1966. Since late 1980,
EP was also applied to virious combinational and numerical aplimiration problems. Standard EP uses
Gaussian mutation which is based on Gaussian random number,and refered to CEP. In order to improve
EP convergence,various mutations have been proposed. Among them, FEP algorithm which was based
on Cauchy mutation was considered to be the most efficient algorithm.

In 2002, we proposed a new efficient EP with double exponential mutation as refered to EEP.

In this paper, we present a new EEP with linear varying parameter of double exponential distribution.
The experimental results show that EEP is superior to CEP and FEP on applying to function optimization

problems.



