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Abstract

Recently, several foreign power system faults caused a lot of loss. It makes
the study of power system fault diagnosis more urgent. Moreover, after the fault,
the quick and accurate diagnosis of fault component is the precondition of repair
and recover power. So the diagnosis of fault component became the most
important in the power system fault diagnosis.

The key problem of power system fault diagnosis is the distinguish of fault
equipments in fault area quickly and accurately. Base on protect and breaker
information, this paper uses minimal deviation between expected value and actual
value as objective function. Because the exponent form is prompt with the fact that the
malfunction area inner waiting for increasing by diagnosing component quantity, target
function calculation number of times presenting enhance, lead to adopt enumeration way or
the tradition branch demarcatidn law can not satisfy the need searching for the optimum
solution rapidly. This paper finds the solution with the target changing becoming 0-1 integer
plan problems. Not only genetic algorithms does not to need to check knowledge regulation
and to train a sample book directly, but also the number of times of search is the fewest,
and the fault component could be recongnized.

Base on the protection action principle, this paper sums up the generator, transformer,
transline and busbar detailedly, and designes malfunction diagnose inheritance algorithm C++
procedure. Procedure is accomplished because C language procedure rewrites much according
to current inheritance algorithm, the code multiplexing being able to not embody be geared to
the needs of marriage partner programming waits for characteristic propert. This paper has
designed that the inheritance algorithm kind and the dyeing individual kind have realized the
data encapsulation , inherit and much state sex. For the problem such as overlaborate place
operation and memory assignment resolving procedure middle, the function realizes the main
body of a book owing to that STL has designed inheritance algorithm malfunction diagnose
algorithm procedure data structure and inheritance algorithm, urge the C++ code is especially

concise, high-effect and reliable and so on. The union electric system malfunction diagnose
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example and , the verification having carried out the maifunction diagnose model and the
algorithm procedure, have confirmed accurate diagnose result reasonableness.

For satisfying the need that the power system diagnose studies and the
effective storage and invoking about the fault information of power system, on the
basis studying the vector artwork technology's, this paper defines coordinate
system and mapping relation, realizes power equipment picture basic drawing and
manage. The platform composes with the draw of power component and the
operation of database. This paper realize the draw function of power component,
achieves mapping between power component and database record, and satisfies
the need of power system fault diagnosis. Meanwhile, this paper makes further
verify about the rightness of common apply of the platform of graphic and
database and fault diagnosis base on IEEE power system with five generater and
fourteen nodes.

Key words: power system fault diagnosis; genetic algorithm; STL; graphic and
database
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KIS .

4.2.3 BEFRZNTRE

BAEEERBEEN, AR BELR, DUENERECHIKGE, B8
ERTBHAA AN LR (ERAR IR RS EES KNS REET
—f) .« XX (FEHT FRERRHHEAMEZEAMEBZH) &5
(ERAFIIAFHSFURRRERERNSHE) FRIERE LA
2 ERE B RMEWEL, ERARTANBEUREHEBILR
B SRR EERE N E1PTR,

(1) 45

BAEEERE R AN, BATERENEFRENEE, FNREET
HD. BT REREETESREEEE SHTERE, RS HIRE
s, BRI URERKIThRERRAR M.

ISR AT S h 3 HI R DA L i m S, BRI

RAZ#ERBAR, HRAETESHENBEMA—B ETHEN
RiF, SIBARLRERSR, XX, RREREETEH; RPNRETH
X, EARTEMEE, NTELTEHNERGBENNESS, HAEHI
K. HHEHIRBRR B RS T HRR T R, AR
MR EREE T ERBBARED, HEREBAR D BAENRHETR
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BERFE LA R ERE, %ERBRORT T ERREREREFRE.
P

EXEHSH

v

PRI F R

y

WH B RENEE

A

BALARRE

!

\ 4

HREIE

y Y
ﬁ -
<

Bt

A

PR — AR

B 4.1 SRR

(2) FURALLFBE

BIEEER—FR AR R, BERERG S AMMER
AT, AR T B . TEREETHE S R FERA BT,
HEA R R A, BB LR A T R )
FEE. BRNTERATHEZ AT, BRI B ALT W2 R T ot R AE T
sift, BB Fi, X — VR LMEAIE R B A T AR,
HRITY VIR B B 2 T . B R A VT AR BRI B AR B A
&, HEBRABTEEERKOMRNNE, BREHELEBIER TR
HAME, BREMREER T AV B . R EIER, HE
R BER I AMASE B R B BUE MU

fE b AL I S B —, MR KNI U, B RIER
—B, SHRMEEERENREERARN. WERE L, B, B
A SRR B, BT R R R st . BTEL,
IWEERHAI S REPEH R, BB BARET . BRBAMBAKX EEHK
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W
evh: —RMFERERER, BRI, OSBRI R St
%, WEHNEZFEN; RSP AMEREFEEXE R A NERNEER
Wl ke, SRR SN, EERELRENERENE
IR ETTER TR, KEBAMEHBEIK, 3 XERIETFREF RIRIE K St fe
SHEW. B—HH, BERERD, SEVHEHBEERTEPHIATR
B2 FME, HAETHSSEEEEREEERBRBIER, MR RBR
WS . SERRN A P E AR ANMES B MEUETEE — B2 LT EULE.

(3) ERLEERH

BAETEH B RTPEARFAIIMIER, NEUENERECAKE, FAH
FBEFEAMMEREN EERHETER. DEENERBERERER,
HEEYWIREEENRSER R ETRIRMNE. —KTE, ENER
R th B AR R B BT BT

EBIRRECHR/MLEE, WENERBETURFAR (41 B,

Fit[ f (x)] = {C"‘“ :)f @) f (’;;;;‘"“ (4-1)

(4) BfL8E

B RAE R E SRR R, SRIEA B REX G OA RN
—EWRIE, WS HEM Sk LR, MR RARTN S, BikE
Ay 8 B mEANL, BERNE.

BAEBREAESAEANBEET: &8, IXAER. BEEMTXE
A LR T BEEEOKBAEE, BRYRT EEHEEINRTRMNE
SEIR

TR R 38 MBI L BN B AMAIHBIR S F/MA RIERME . WFIHEEF
EREERRRIAME, ST —REOEH, HERARERETEHBRERT
— R, EESAEENEARERE, BMEBRANME, BIERENT RN
WA, s MR /MM BEIK . BE P B AMEBBN BT EES, BEAL
BATECYS, HEATAC XHR1E.

B R R R % AN N B R B AR DA R B
MRS b Rk A SR, KR ERR AR A k. RRAERE
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= —— |

EHEER, R 5E N ik HUE AR IE LR R E 13 BB . SR
EHUT P H

HAHESLAERENRIE f(x), REHHERHESIEREAKNEN
REEA, BT RITESREAMEEREP(x), BETESRBKNE
B, FPE—RENE, BN ARE AW X, FEFAENAME
AT,

RXBREEREYH I REPHERRER, BEHRMMERZRAEK
QEFHMR R ME. ERRESRUERE— ML, MXXBEFRE
FA7E MBCXT EE FBEHLEEX I BN Lo 38 SR FEF= B FAAME, BT
—BEERXRMERR, HEHEREAR, BMFRMETEEHNIAN
HEBAEY R . TXBRESHEARN ZEARXBHXXE.

RIGERENFP AT, BAERBEME, BV MY B BUE ERL
XHI—5tAME, REBITRX, FE—NHME. TXWHER, EREAN
HEFEKEL FEIFE—ARTXMNE, B[, L1)XEEH—NEE, 5
FEXAMIE L, BICEHERBESEEREN, RELRRER.

TR RER R UT P FEY U SR B A MA R L RE . it
B HAERBERARINMEIERESN, TEw MG EHEEERH
HHEZ N, BRBRE-RETREHT. TREEONEREME, BEX
AR RN . T BIRB AR, HEEFERFEN (0, D,
T RBERRBMAET R A LHEREDNKR, BIHZ AL, HH1ZHXO0.

4.3 BETREREANE N RFHEISE

BRGNS W EERERA KL, WABERARRIOKR,
EX 3 RRF R ELERAT B ki BENREE. ERET
SRR FSEH — AN LT BN T TP R B TRIBGAE#E

4.3.1 BEFREEERMEH REMEEISEHRIELIT

(1) BHREBES WO BEORRRE, RERERERN
FRIEE/MPERFPRAE . R W R EZ B BB SO RE
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R RIE TRAEIRHEA7R X

8, BTUAxFoRAOREMESRIRE, EEXH ZHHHTHRG.

(2) BENERH

BHRAHELE BFRBRR 4-1) PiniB/ ML B, ZXhTE
FREF®R, HEELAIR (4-3) PIREERE R,

f(s)=103—{"2 IR, - R;(S)| + "2'|c,. ~C;(S,R)} | (4-2)

(3) BEHETH®ER “

EREFRARAME, HENFER (0, 1 ZEREEREFIEH,
AN IE O E B LA BV R BE A IR FR R

RXEABEEETHBREES F, IMMBERIEIEREITNE
FEIH, EXFATEIRXFN, XXBEZEPc=0.9.

BRUUMFEEHIRPEFNEMNEERFTFUKRE, HRERET
PLAZERI LB, — R ZAE0.S AR, ARSCHIE B % Pm=0.01.

(4) £

WRE MR E P2 TR ESSREBRRKAFERREIEAH L L
%M, —RUEFE10~2048.

4.3.2 BT EEEENRNRAFHESHIRIE

(1) kb2 i B AR E P RARGHEE, BEESMRENEITRE
FRENERGES (RPSHEMETRERREFEE .

(2) RHER () KiK.

(3) IRHHEER E A E KT R RN, B XREAEEN
WEATHIRBEK R, FETCHF. RIPFETEE BRI XER, DALER SIS X

(4) PEAGAKMEIE N AL B ALK &, BEIETI%ERHRK SV
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4.4 BHEGHELHEEELEZEFEIT
4.4.1 A REIL

X% (Object) & HBHBERIE PR LEFYH—MHER, REHRBUL
FYEREPFERENERARENEA: 2—H4RENEITXLEME
BAITRAEM— ARG MOHEE. ARNRIERFA HREMATIME, A%t
S 251E, BRERITHIRREEE.

(1) EENZRIH

T 1] % 2 43 #1771 (Object-Oriented Analysis, O0A) , RE—MRZEH
FRERFHATT REVFAELUG, KRE AN R EERMTRE, F
A N R RN RS FEETHR. HE., 4K 7K. K
&, KB BERTASTERM, 2dmedguE. g0, X8, B
MEEESRERGIER, HSEANZIAER.

(2) HENRET

M E X% %t (Object-Oriented Design, OOD) % ZO00KH EHF—/4
BLERY, ERERIHERANTRETOOAZEHEEZE, HEEE
F R XTOOAZMHTHIZE RAER — PTG EE R, DMERBHKOOPHEEZ.
OODR—M#MF Rt HiE, B—FTEMLKME, B2 ERIE I xS
FHMSHEEEMTIRENNREN. B, HFESAR, SUEHRN
AR, WEADEMNESHANES. FEHTHEER, UETT PR
BB IR PP A AR TH IO B . FIRTARIB R R RERT R MR, KIBRAE
PR R Z R KBRS .

(3) HE ARG

[ [ % %452 (Object Oriented Programming, OOP, H X REF&iT)
R EHRIZEN . OOPRIEA R AT HIERF B BIEST
BERFERK R TR A AT K. OOPER THRHLEMN=AFEBHIR: E
At REERT R ATLHBREE, SMNEBEPREER. &
HEREMARLENRRERER. OOPEFERUUTHHE:

WA EFARIZRIFELESERMELTH, INEREES
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RS .

HiE: s RHE. BRAHASUSTIHN T AR EAH
FAERE: REERLERET ABRESZFTENAMET, ATUTEH
AERE. SRAGBRUET - NMSHEAFKRNED, HHEeTHEA
H#TRAR .

L5 ARNSIANKESY RIXEHFZARREHAN, mHES
RAERT= S R BRI LR MER,

GAYE: RATERFRHAGEM LR TFERAMG, XE—HERTEE
MR, AR B R ORI AT A, T BE T LUE R
AMERIRMT R, KRR LLR RA L M PR GEH, KGR T SHE
i

(4) UMLJRose

F—BEES (UML) RERMTRAEKES, B “HRXNZREH”
MERARR, RRNEAHTHE . WE. P CEHS. UMLBEAT
WO TRESAFH B, FHENHER, RET IR, BEAMNEHT
B E . MEUERKB ARBooch. OMTHIOOSEIZK:, UMLEA %
AERFHIRERE FER R TR, UMLET =RERH#ERRSEREE (FY
BRIMXRER) . FH) (UseCase) B, BALHE (H%REKE., HEE.
HAE. REE AZXTAE ORFE. hiRE. REE. E3HED .

UMLSYE R A R T3 7 H [ R 5k it, B3R WNFH K HTIF
WM RNAER. EFKITHER, TTLUHRGR#BKRAP &K &
IR, #RXRABRIGBHSMEA AR RS (A BIHEEEXK.
AW B EERLE S DM FELS (MR, KANRE) AE, &
ERFHX R REATHERKMXR, FHFHUMLEERRER. HELIHA,
K2z RIFENME, XTUHUMLESRE SRR, EOHER, Ry
fixt % (R RS 2, AL EEXKFEREPRARE IR (W
REAFED. BWE. BRAMHITHESFREME) .

Rational Rose/2IBM/&] & (Rational A 7] DA IBM A& W) HITH
N R G —BEEE SR RERNS, ER24E T Java, C++, Visual Basic,
ADAE S L AR R AAR DX ) 4 i FR S
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4.4.2 BT EEMNKHEMEERZRRLT

(1) BARGHE LW REFERE
ik

BRIt R2 W SR

component_number

v

FAEM CGA MR, FREMEEHELHER
~ CGA* pCGA = new CGA(component_number)
n_ChromSize = component_number

v

#1464k Clndividual Xf R
Clndividual individual(n_ChromSize)

v

TFBEREER N RE, RIPAETRE

SRR, FEEAEE: m_nPopSize
SRR HRH $E kK. n_ChromSize
‘ B KA E: m_nMaxGen

- - AN #%E: m_PCross
VIta e BAE RS VIR FRM#E: m_PMutation

v Wi, RN TRABENY

HEEREE. DR ER %, AXEFRALALTTA.
float Clndividual::CalFitness(void)
void CGA::Statistics(...)

4

FP PN WlgitE R
void CGA::output(void)

2 E

B R RE
void CGA::Evolution(void)

42 BAREHRESW BRI HIEKARAEE
D RS MR AL SRR 42 R . H SRR SEIREN
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—
EERBEE ERF S W T R E A U R A ERFIINKE. B3
A4 U E BE R R BT R A MRS H.

FEFHRRRRMFIATEENZEFRTRERE, Z386%MCCA
xR MRS B30 RACGALMIE R BUT VIt L, ASUIEILERNZE
CGAK MG R PR BEHEVHATE, SRBGELEEEN
% NEUREE SRS WK BT RPMREHEZFRE. PRAENSRFEE.
WHEVGEMNBERENEEAMES T ER.

BE G CGAXT SR Ntttk PeAE BB B, BBk
IR EE, BFLAACCAH MM REERGMEE R EKHER,

(2) #PE LW % H K Use Case&l

BiiBUse case 2R R A SN EY (BhE) 5REMXEH, ERET
ZHhEe, BIREMIRENRS . BERIE, Usecase X T REN—H3HE
KB, XEHE— AN RENMENEL BT FERIL R . Use case B2 —F
#iiRUse case I TAL TR, RELMTE, WXEEFHKE, BRERSEN

R HECY,

A

- B 43 BEHEERIE Use case B
mE43FR A B E T Use caseld, REERITEHGHEAKN
BEHENREARAN S EHERAHD, “HRSHEEFIECGAN R,
FRRERAMEN R A EREHRMRSE . Use caseB A “FREEFIZAIL” -
“MMERIBRIL” . “THEENE . ‘ARG . ‘i . “EE .
“R” . “BBR” . “GHELER” . WESH RGED H a1
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FiX 11,4 Use case5e it & 5k BIRALIZAT

“FHEEVIGAIL” ST B E B R, FETEA ‘A4
EIEE” REREBAEERFIIKE, WEENEHE; “#” SERFRE
t, THEKKIRR “EE” . XX . “EBR7 . ‘HURGERT . R
B R ATELHRANS Rt BE RN EREZS; “Git”
TR SRR A BARRBUER K. B SR ETRNS .

Hep “HBHBL” 5§ “MEyisi” o “HAR%EH”, “MEymie”
5 CHEAMEBENE” , “BHL” 5 “iHR%H” . “BEET . R
“Rr, “HRGEH” 5 “HEAMRENE” ZIRIFFEEERXEK.

(3) HEpEBEEENREE

BB EHRL, REANSERNEEANBELTE, ENENES.
WHREBEE—ARANENZ MR R. ARNFEES, —HFHBRENKE
ABHMHRE, MEKBE. BERRNROAR; H—HEBHRREFRLIH
&P SRR

ME AR R REE LB ERNITRKE. EHRIE “CGA” M
“CIndividual” % BIRFEENZ A MERN SR . EPLHTHRE MR AR,
FE, PR “CGA” %% “Clndividual” EMERAX R,

CGA

%ldPop vector<Clndividual>
&YNewPop : vector<Clndividual>
&BestChrom : vector<Cindividual>
&m_SumFitness : float
&m_PCross : float
&m_PMutation : float -
&m_nPopSize : int Cldividual
&m_| _nChromLength : int %> Chrom : vector<bool>
&m_nNowGeneration : int Rofitness : float
&m_nMaxGeneration: int [~

Cindividual()
$CGAQ SFitness()
$ChangeOrNof) & CalFitness()
¥SetRandomValue()
$Select()

$Cross()
OMutation)
Evolution()
$SumFitness()

®Statistics()

B 4.4 kRS HE LS N 2K
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e S —S5

4. 4.3 BTEROEEIE STL BRIEELIEF A

FXTF R B ERE T Crr STUMRRHMEZ RSN S, BFHER
B TREFTIEY, A TEFR, BICER[18)M R 2 B HBIA300% &1ER)
MR, 48R HIE100%%1E 8.

C++ STLEIHARKA, ¥HFAMEEEWNEE, HADRESIE
BEXFES, RAMKETERNRITHE, FRAAFREERRNOEIELS
MAMEEHITER R, Co+ STLZAERBRSE. BB, HE AFES
[ G [

(D BEREENEIES R

C++ STLATIR MR BB S AERE S, EHABTRR, BF
vector. list. queue. set™¥. STLifid A& LMFBER LM R F DR,
LEFRITBRAEROEIESAN, FIARSRNREERONZHITER,
LB IR A KB MR R . BAIE— € B 45 M A2 UM S 2 P 5t
%, MALH KB RAMIIEIE.

FXEXT:

vector<bool> Chrom; // 8453 K51 & X AyboolfH i) 5] B 2K

vector<CIndividual> OldPop; // FpEEE X 4 Cindividual &3+ R ) [ & X

IR N R AP LR TH R ETRHERNIF R, SRERS
HEAREKEHASSRBRAT G, BRUSERKB R EEE
BT IR R A REER. B TSTLASEAFEMRARE, BF
7E Clndividual 28 ¥ 4 B8 ¥ b i Fl vector 8 i push_back() B A LI TR IERF 2
W AR B AR E RO A EFIKEME, MEFROEEIRESHEN
B, RERIEETEFTES.

M B X _Evector<bool> N R EIE M A2, TR A STLA 28 L U 2
B TECHAnrE s B A a8 B A EY, (B2 & ST ik Fvector<bool > E 4 4
At AR, RENESTLH Stvector<bool>{F FH UL 15 1 75 3 K 4ibool
HKEUE R, SboolfHIT B HF RN Evector T {RAT FIbool H N & — Ak
L, BRABEMNTAETER, UASTLEI BN SBAREIRT THriiH,



IR IRIE TR AR X

R T A REXTALBEAT M3 B BT 1) R
(2) BERELE TG

C++ STLRZREERUBREHH T R K, I ARZREIE
GHNARHTHELE. ERNHF. . BRAERE, DR
EREAEXBIC++ STLES, BETALEMNES . STLHEEEH
HFILAM2Z2Z, PANEREREIRIEN/ERBEIB/RESELS5H
% Bh/g/Z ity RAIFNERSEHE. FEENRETTEREES. &
LHHER EF R EEMERS IR IT R IEE, T HaES R EEHER,

twnh T AR e e aKE, B8R E3F 9 push_back()E&%;
FECGAK Cross() /7 iEH @it X [A] 38 e H thiswap_ranges()- TG % & HlH iZcopy()
LB NET.

XRR20)BRF R T IARRUEZBRRERITERE T, XELZ
R sflip)Zramoe, MBS K M B AN ERA 2 T8,

(3) KEzEH

BRBEEEMARANARE, HEEANTRRERE (ZBHERERKEH
EEVTENAPTRAREETHRNER) eAFHAEEMTR, BRF
RSN XK.

MERFLIERAF TR, CiES Mmalloc/free A &N W AT 4 BLA
B, BARC++inew/deleteil 1 57585k T RIS, BREME
&, FFRFF R AELSE, NTEIEUTREE, FHESSB-ENfFEd
iR, Bl AFSEREARNRDY, BEMKVGILRTIA: WIFSRAIIH
HEeZvtai, B8EELTAENOR: SETRBNF, BRAFITE;
BRT RTFHALEFERSS.

ETSTLRC++RERF T, & EH B vectorE B R —MARIMXT R,
vectordt % (UL R H AR A28 MEERERE T UESITH &SRR
miTE, EFHRERN, BFATHEEAFNER. HAFEEHAFL
B %allocator 1 37, allocatorRC+H+W A EE— MR, HHEANFEENETSR
BRI S K, ETSTLERE LHARMERMEEN R, a7
W EEIIBE RN,
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4.5 BT REEEMISISERN TG

WME4STIARB AR, A28 TTH. 401 BTEK SR FIS4MRIF

c86 cB13
c87 L1 co1 L
cez ¥ cB4 .
cB8 c':g‘z 83,
[
81 A 81 afggr 12 BT B4
cB5
B 12 B c810 cB20
wl fa 5] |6
c8a3
CB27] (of -}
v
ca4 CB36
C828 O
H:l— cB3s
c832
88 Ad
c828 17 CcRBag B7
- - —{H
L‘C‘r M ! CB35 " cey7

ce |, L8 €B40

B 4.5 HEIRFLEE

BN TTKIRG S A (S1~Sx) : Al, -, A4; Bl, -+, B8; T1, *=*
T8; L1, +-, L8.

AT R BRI T A (Ci~Cy) : QF1, QF2, -, QF40.

B4R, 36 A TR, 8N HEERP.

36NN ERPKIRBmE N (1;~136) : Alm, -+, Ad4m; Blm, --*, B8m;
Tlm, -+, T8m; L1Sm, L1Rm, -+, L8Sm, L8Rm,

AN E BRI IRK S A (r3~184) : L1Sp, L1Rp, -+, L8Sp, L8Rp;
Tlp, **» T8p, L1Ss, L1Rs, +--, L8Ss, L8Rs, Tls, **, T8s.

fE LR ERY, ARBRERELE, TRAEESR, LERLH. SHRS A
KRB REWMNEZ I, Thm. plsaANRRERY. B—F &R
MEZE&RP.

A SO RS W A PR MR X I A R, MR O E A MR X
G, X BB R Gk A 18] 8 S B B AP G B AT 2 .

’
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4.5.1 MEEZHETEH 1

(1) R 5 #heksE X 1%
HERERBEBERES: £9'Blm. L2Rs. L4ARsEIE, KiE&25QF4. QF5.
QF7. QF9. QF12. QF278ki#, FRktnE4.65 kb 1.

HitE ACEER RElEDes  REAR e
1 o E

no12

5
&
T

|ARRRRRASS
EHEEEE

E 46 MRREMEXBE

AR Bk ) i 2% 28 T2 W) R (X 3P, 7 B REAT SRR 2 T ) JT A A B B2,
L2, L4, KRGS H(s1~ss), 9 HTEESE (QF1~QF9) KX T A (c1~co)
14/ME# (Blm. B2m. 12Sm. L2Rm. I4Sm. I4Rm. L2Sp. L2Rp. LASp.
IARp. L2Ss. L2Rs. LA4Ss. LARs) #KKHWSH (r1~11s) »

(2) HhsE MR X 3 9 O 47 F BT B 28 B 1 12 48

PIF#4.1. R42MF4.35 525 HX DU TTH R ShEIRE
* 4.1 HEX Bl ERPEERER

sssEEEEE

i EREE
Bim | Bl RAMER, Bim 3){EBEIF QF4. QF5. QF6. QF7. QF9
B2m B2 K4 # bR, B2m Zh{EBEIF QF6. QF8. QF10
L2Sm L2 RAHBER, L2Sm ZhYEBEIT QF8
L2Rm L2 RAEMMER, L2Rm shEBEIT QF12
L4Sm LA RAEMBER, 1L4ASm sh{EBKIT QF10
LARm 14 RAEMPER, LARm ZhYEBKIT QF27
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* 42 HIEKE LM E— B ERIHERER

R HiERE
125 L2 # &Ry, QF8 7E R BNER Bk BEFF, L2Sp shfEBk
P | 5 ors
12Rp L2 ¥R, QF12 7E {74 EhiEmt BURBEFF, L2Rp sh4E
BEFF QF12
L4sp L4 ¥BERS, QF10 7ZEERIFBIFERT BERBEFF, LASp ahfE
BEFF QF10 :
LARp LA #BEn, QF27 fEERIFSIER BORBETF, L4Rp BNfE
Bt QF27

F 43 YRREXBITHE B &R EERER

i 4 , B 1E R
L2Ss 7 R X 35k N e R Bk T A
B1 #f% H QF6 7E B1 R 3 1ErT B A R BEFF,
B4 L2Rs ZHYEBE T QF12, B 1 # s 12 & 3
BE B2 k% H QF8 7F B2 M Rt Btk
B, BEE B IEMEEYS L2 E5E, B L2Rs 3)
YEBKIT QF12;
B 4 MEH QFI0 EHERY. B—F&R
PENYERS BRI RBETT, Boit HBh (E S 12 &
€, 5 L2Rs ZH{EBKIT QF12.
LASs 7 R X 38 N e SR BR T
B1 #f% H QF6 7F B1 R Sh1ER B P KRBT,
B4 LARs HYEBETT QF27, By 1k B i 14 B3
¥ B2 #F& H QF10 7£ B2 R ahER R
KBEFF, BCBT AP IEMBES L4 B, B L2Rs
FEBEFF QF27;
BE L2 MEH QFI0 EH ERP. B—F&R
PEHER BN RBEFF, B B SR 14 &
i, 1 L2Rs Zh{EBLIT QF27,

(3) #hESNRIPAETERAS KRR A M E

ARIR B RS AF T AN B2 T B T B B P RSP BT 2R 0SBk
S,

ek B L FRPRE M EIA (4-3) PR:

L2Rs

14Rs
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C= [CI,CI,CS,C4,CS,C6,C7,C8,C9] = []11’01190,1’0,111]
AP LR ) B0 4-4 T 7

R=[R,7. 5055, 751y By Ty T Fine i i i)
=[10,0,0,0,0,0,0,0,0,0,1,0,1]

(4) BHERPIEHRBZPERSHE

(4-3)

(4-4)

GERIPNERE R KRBT, A F LR i R B iR AR

ERPEHEREDR (4-5) Fim.
' (S)=5,]
r,(8)=s,
r(S)=s,
r;(S)=s._,
7 (S)=s5,
V‘G‘(S)=S4J

F-E&RPOHEREMNX (4-6) Fir.
7, (S) =s5,(1-7,) |
% (8)=s,(1-1,)
r;(S)=s4(1-r5)
70 (8) =5,(1-7) |
BEERPOBEREDK -7 Fik:

7:(8)=0 ]
12(8) =1-[1-s,(1-cy)][1-5,(1-c;)(A-c5)][1 -5, (1~ ¢, )1~ ¢5)]
r(8)=0

_71;(3) =1-[1-5,(1-¢c))I1-5,(1-¢;)1-c,)][1-5;(1-¢,)1 "cs)]J

ﬁﬁ%ﬂﬁﬁﬁ%ﬁ%%m&%ﬁmm (4-8) Fi7R:
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(4-6)

4-7)



MRIE TRRFH MR

T ———
¢(S,R)=rr,
c,(S,R)=nr,

c,(S,R) = max{r;rl,rz'rz}
c(S,R)=n7,

¢;(S,R) = max {r;rz,r;r_.,,r; r.,,rl‘lr“} (4-8)
c,(S,R)=r,T,

¢ (S,R)= max{'2"2”'9.'9"5."5”1'3'13}

* L4 . L
¢ (S,R) = max{’ﬂ’v’iz’iv’s rs}

c;(S’R) = max{re.rs"i:)'ioa'i;ru} J

(5) WEBREHESH

FHBEMAE: m_nPopSize = 40;

Lt AR m_nChromLength = 4;

B Ki#S%: m_nMaxGeneration = 10;

A XMEZ: m_PCross = 0.9;

3% m_PMutation = 0.01.

Bk, WERETFRARAW L, BEI~E—A0, 1)ZEKNE,
1E R AT S B L BRI R FR AR L, AMAE DL RE R LA RGN BE R IR
TXEFRAE RN

(6) FIFBEH KR

&R A HEBIHKE,

(1) BRETEREGN

WIE AR RNREE S UREKE R, TUSHEM, BEBLK
£, BIERPBImaIE, KHESBITHTER42QF4. QF5, QF6. QF7.
QF9. WT#%32QF4. QF5. QF7. QFONFEaN{E, Wikk2RQF6IES), #MPRH K
482, 12, 14, AT HEHKI2, 148 5 &R L2Rs. LARSHL2, 1A%
MEFE, BAREHE—PT K. LPERERT EHEIE, BFEERR
BIEFHIEDL
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MG IR LK F B L4083

4.5.2 HFECETE G 2

(1) R AR X

HURERERAFRZENE, RUERES: AP T7m. T8p. B7m. B8m.
L5Sm. L5Rp. L6Ss. L7Sp. L7Rm. L8SszifE, Wiiga8QF19. QF20. QF29.
QF30. QF32. QF33. QF34. QF35. QF36. QF37. QF39Bki#, & Aiink&4-7
e 7~ R X 5K

R Bk ) b Bt 28 T2 AR ) TE VR 48 18 B B X 3, TR B BT MBS T Y
JEHEALS. L6, L7. L8. B7. B8. T7. T8 KIS H(si~ss), 13/ WiEkae
(QF19~QF40) K% SH (cy~c13) » 32MEP (L5Sm. LSRm. L6Sm.
L6Rm, L7Sm. L7Rm. L8Sm. L8Rm. B7m. B8m. T7m. T8m. L5Sp. L5Rp-
L6Sp. L6Rp. L7Sp. L7Rp. L8Sp. L8Rp. T7p. T8p. L5Ss. L5Rs. L6Ss.
L6Rs. L7Ss. L7Rs. L8Ss. L8Rs. T7s. T8s) &KXKMM EN (ri~r1:2) ,» LT
R44. RASHERA65 HIA HIX )\ A TR IERBRKEKR .

8&!7 994RRN

3 1
T ARRRAMYY ASCNGN  BBeEON

E47Mﬁ§%&%2ﬁ@
(2) e b DX 35 3 R AP b i 28 B 1 12 48
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ISR TR AR

R 44 BRI HITH L RIPAITE R B L

Rir4 HAEIRER
L5Sm | L5 #B&Ert, LSSm ZH{EBEIF QF19
L5Rm | LS #F&RY, LSRm 39{EBEIT QF32
L6Sm | L6 Mf&mf, L6Sm sh{EBEFF QF20
L6Rm | L6 #bErY, LoRm ZEBEH QF31
L7Sm | L7 #&FERt, L7Sm Zh4ERETF QF29
L7Rm | L7 #&rf, L7Rm Bi1EBKFF QF39
L8Rm | L8 #p&ERf, L8Sm FhEBEIF QF30
L8Sm | L8 #fEft, L8Rm #hEBKIF QF40
B7m | B7 %FERf, B7m B{EBLFF QF31. QF33. QF34. QF35. QF40
B8m | B8 #if&ERT, B8m ZHYEBLIF QF32, QF33, QF39
T7/m | T7 &R, T7m ZEBKIF QF34. QF36
T8m | T8 #kERf, T8m BN1EBLIT QF35. QF37
K45 WERBTHE B E&RIPERERE
R4 ERIE
L5Sp L5 #bsEmt, QF19 X R BIERBRBEIF, 1L5Sp 31k
BkJF QF19
L5Rp L5 #FERS, QF32 E ERIPEERBAKRBETIT. LSRp BhE
BEIF QF32
L6Sp L6 #PER, QF20 fEERIFahER BRBEFF, L6Sp ahtk
BEFF QF20 .
L6Rp L6 #bErt, QF31 ZEERIPIERTBLRBEIF, LoRp BhfE
BEFF QF31
L7Sp L7 #ER, QF29 EERIPINER B RBEIF, L7Sp shtE
Bt FF QF29
L7Rp L7 #bERS, QF39 ZE =R Eh{ER AR, L7Rp BhiE
PEF QF39
18Sp L8 f&mt, QF30 EEXRYZER BRI, L8Sp 5tk
BEFF QF30
LSRp L8 #FERY, QF40 £ ERIPSHERT B ARBEF, L8Rp #hiE
Bk IF QF40
™ T7 ¥, QF34. QF36 & ERFohERBRBETF, T7p
HYEBKFF QF34. QF36
T8p T8 MBER, QF35. QF37 FEERFER B RBEIF, T8p

HYEBLTF QF35. QF37
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YRR TR KW 2

F 4.6 FRERIPRB TR XKBREGER

A AEIE N
79 % Tl | HTERES
B7 , QF32. QF33
B8 QF32
L7 QF32. QF39
1sss | 7 | oF19 QF32. QF33. QF34
L5 T8 QF32. QF33. QF35
L6 QF32. QF33, QF31
18 QF32. QF33. QF40
L5Rs x x x
B7 QF31
B8 QF31. QF33
L5 QF31. QF32. QF33
o | LsSs L7 | oF0 QF31. QF33. QF39
L8 QF31. QF40
‘ T7 QF31. QF34
T8 QF31. QF35
L6Rs x x x
Ls QF39. QF32
L6 QF39. QF33. QF31
L8 QF39. QF33. QF40
L, | L7ss BT | QF29 QF39. QF33
B8 QF39
T7 QF39. QF33. QF34
T8 QF39. QF33. QF35
L7Rs % x ’ x
18 L5 QF40. QF32. QF33
L6 QF40. QF31
L7 QF40. QF33. QF39
18Ss | B7 | QF30 QF40
BS QF40. QF33
T7 QF40. QF34
T8 QF40. QF35
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B IRIE TR KPR 32410 3
W

L8Rs x x x
L5 QF34. QF33. QF32
16 QF34. QF31
17 | OF34 QF34. QF33. QF39
T T m1571 oFs6 QF34. QF40
B7 QF34
B8 QF34. QF33
Ls QF35. QF33. QF32
L6 QF35. QF31
L7 | QF3s QF35. QF33. QF39
™ T 3l Qs QF35. QF40
B7 QF35
B3 QF35. QF33

(3) B & MRIP TR S L IRPRE ) B

RIELIRF T UKL W E R P Lt (R P BrEE R0 R
AME. WEBFBLHFRERE:

C =[€15635€35C45C55Co5C15CaC3C10sCursCins Ci3sGra ) = [L1110,L111,111,0] - (4-9)

R LFPRE R & :

R=lry7-7]=L0000L001L100100100,0010010001080  (4-10)

4) Rk SNERENE

SEHRY VR BB, AR PR B Ak B AR R A A 3

FRFHEREWA (411D Fir,
[, (S)=s, |
r(8§)=s,
r,(8)=s,
r (S)=s,
r(§)=s,
re(S)=s,
r(S)=s,
rn(S)=s,
ry (8)=s,
rg(8)=s,
r(S)=s,
1, (8) = sg |

(4-11)
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FoEERPHPEREZWMK (4-12) Fir.
7a(8)=5,-1) |
14(8) =5,(1-1)
1s(8) =s,(1-1;)
re(S)=s,(1-r,)
1 (8) = 5;(1-1)
7 (S) = 5;,(1~7,)
r(S)=s,(1-1;)
rp(S)=s,(1-1)
() = s,(1-1,,)
()= 5,(1-1)]

FZREARPOPEREHR (4-13) FiR:

[r;,(S) =1-[1-si(1~co)(1-¢;))[1-5;(1~ ¢, M1-¢y,)) ]
[1-57(1- €)1 -, )(1= o)1 - s5(1 - c Y1-¢, )(1-¢,)]
[1-s,(1-c)1-¢c)A-c,)1-5,(d~¢c)A=c,)1-cy3)]
[1—56(1 'cs)]

rs(8) =1-[1-s(1~cs)(A-¢;)][1-5,(1~ 5 )1~ ;)]
[1-5,(1- ¢;)L = ¢, )= o)L~ 55(1- ¢, )L =€ )= )]
[1-5,(1-c)(1~cg)J[1- 85 (1- ¢, )1~ €)][1-55(1 - ¢5)]

r(S)=1-[1=5,(t~cp)l1-5,(1- ¢, )1-c))]
[1-5,(1-¢,)1-c;)1-¢5))1~5,(1~c,, )1~ ¢,)(1-¢;5)]
[1-5,(1- €)= ¢; )= c5)l[1 - 55(1- ¢, )(1- €, (1= ¢,)]
[1-s5(1-¢,,)X1-¢;)]

ro(8) =1-[1-5,(1- €)1 - 5 (1- 6, )(1 - €,)] (4-13)
[1-5,(1- €)= c )= )]~ 551~ ¢ )L~ €, 1= pp)]
(-5, -c;5)1- )1 - 55(1 - c13)1 - ¢,)]
[1-s(l-c3)1-¢)))

r5(S) = 1-[1-s5(1~cy)J{L - 5,(1 - o )1~ ¢y)]
[1-5,(- )1~ M- [1- 5,1~ ¢5)(1- ¢, )(1-¢pp))
[1-5e(1—c;)1-cg)l[1-55(1~ce)(1~cy)]

[1' 54(1"‘:8)(1 ‘cls)]

r;z(S) =1-[1- 55(1“:9)][1" sz(l"cs)(l"cs)]
[1-5,0-¢)(1-c)1~c;))[1-5,(~c)1~¢;)(1-cp,)]
[1-5,(1-¢)1=c))][1- 5,1~ )(1-c,)]
1-5,(1-¢,)(1~¢;))

(4-12)
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MR IRIE TR KPR 22 A X

KA 75, (5)=0, 1y(§)=0, r(S)=0, r(S)=0.
AP AR BN B B R A IR, (4-14) FFR:

¢,(S;R) =max{rl ’i’rs"xsvruras}

¢,(S,R) = max rrvrnrls’rzsrzs}
¢;(S,R) = max r;r;,n, 17"17"27"27}

*
¢4(S,R) = max1r. "7”19"19’r29r29}

{

s

{
c;(S,R) = max{r TysTighesTasT2ssTo r,}
c;(S,R) = max{r I2shah 14”24'24"’10'10}
¢;(S,R) = max{r;r,,rario} (4-14)
cy(S,R) = max{r To> M, 11”'21"21”'31"31}
¢s(S,R) = max{r To>Naly 12’r22’22”'32r32}
¢1o(S, R) = max {"11’11"‘21’217”31’31}
¢ (S, R) = max {" TPl T 32’32}

*
€ (S, R) = Max {77, ighis, Taglog, T 10}

*
¢3(S,R) = max{ Ty Tas Pl o0 T30 o r,} J

(5) REBEFESH

FHEF AL : m_nPopSize = 40;

LefaAKE: m_nChromLength = 4;

B KA E: m_nMaxGeneration = 10;

R X#EZ: m_PCross = 0.9;

Z 5% : m_PMutation = 0.01.

Bk RBREFRARER L, BI~E—A0, 11ZEHE,
YR AT R B R B A TR IR A, MEIEBERR DL R VHE N A IR FEA R .
TXHTFRAR ST TTH.

(6) FIR@EEHEKR .

BEME4TEBREEH SR K LERLS. L7, BHEB7. B8 LAETT,
T8 P& .
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MR TRREFHFAIRX

——  — ———— — —— T

(D BFEBITERRS

IR BB BNIREESURBHER, TTLHAmM, LELS.
L7, f4B7. BSFIAEERRT7. TSRS, LKEELSHSMERILSSm, LKk
L7fRM FFEHL7RmENME, BH£B7. BSH X AHF B7m. BSmIEHZIE, Xk
BT7EEPTImEE. BT EKISHRM TR LSRmAKEIEHSIME, LSAIR
% —f5 &R LSRpEIE, FE, L769SMIE— 5 & RIPL7SpahE, RIS
T8 — B £ R T8ph 1. XERIPENEZ )G, Wilg#FQF19. QF29. QF31.
QF32. QF33. QF34. QF35. QF36. QF37. QF39. QF40M.i%#kid, {HEH
FWi % 32 QF31. QF401EZN, ZEEEL6. L8SAIE — /5 &R L6Ss. L8SsHIE,
R4 25 QF20. QF30IH, B GG K. W HEREERPIEZHHM
W B4 B ) 2 B R ZEIRAR L

4.6 KENG

AT ENRNRERE LW IREMEER, FEIINBIEHIEX SRS
Wi B AR R EOEATIRG KA . FEM R FIERERE b, PR T SRS
Bk, AHESRIRERESH AN RGBT ERESHHU
RIBEETHER. RBGEEERBRDREHFSHRRBOTRE. &
Ji, BN GIRAE T SRR S TR P B IE A T
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IR LAY L F R
¥ 5% MESHMEREEE AL

AT ERENRAMEL W RE. R FETHBRESOFEESER, 5
REFZBNRAMELHNTR, EFEFRENREBLEETFE. &
ENARNREERNLHSEE, ST HESHEIEENRITFTE, i
BT MRS ES BRLHF 6 MR, AT RIEKEZHERS
BB ETF 6, ARG H T RAELH .

5.1 EIFA{mgit

TAAR 2 T BB R A i Visual C++2008%E3CfR. & [ 14 SMFCEEREAT i 7
Wy 78: —J5THRXTISO C++ Standard 200345#ERIT 8 (GXZES4E [ FSTL
HiEoaeamEail) ; H— T EsE/RMFCH R mEHE.

EIEH P AR RBETERATE, FEAL. KXLEFFTRibbonXiE
REFEFHELRMERE |, FFR T 2T Office RibbonX i KB FLH /- i,
BIS1F7R, SKBLT RAEEsh & QM EFEs a0 .

[ & [ TR T B e DR L L B B irer_Laned Eutig]
| nE AN
4B 5 Tiaa T R B : ’
;z T ":‘w_"_*"' e z_':' “ﬁ 5 :;‘m WS S BUS TSR Len

TR TEeR B Eient <8 31 L ]

1 - qe 2

i [ — 1] = e LU i

— et TH = | suas
PIQR |y Q12 8 of
1 ¥ ot AEH e —
: ARE L1 1

it | OHB.. S aane
N L (17 8 5
I (84§33 | ssme |

<l ) : §

EEERESSERE

Ak ERERFANYN AACEGR  HRGEQER

5.1 M) RGBS B B BAE T & Sl
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M IRIE TR KFEW A8 3
52 BHhEZELEIEETS

5.2.1 gtig

AR THRARARESEHA, BEBDRAERHITR, KBS
REEEAEEE—HUERETF, FIRTXEXCADEEIEE T &8
BRI AT RN RS, WICETHEN R, TRTEE—
FUMANKEYE, HRIAFRINARNRRRLER,

HAORERE—FUERRBERNREBTS AR EERNRALRE
PR3 RE1F BAE A — AN AT M, B h R & T R EUEEE E R
—MRAER, HERREZHNEMR. BOREHRERN SFHENRER
Bt R E BRTHE . CEMERNH.

EA—ANREMEL, HELFHE R E RS EE S BEATHE
GHREEXROEY. BAREETMELEERRLIIER—EHNRER
KB —BAALHEN, FLEEBIRECREIRRA LM HE X,
FrehR U R Y, EEOE P RO S E TR R PR XRME S,
REXRIEBRTT UK 52 NEAHIE, BhRBEEE - UEARZHE
AT RN R TF R ERBAR

FL ) FR 45 R T 500 P — A A B X 1 R R S LG 1 FLH R e 4 (DB AR
FRW, ARG EETHREEEELR R, EEX—IRER
TS MFEE A N—&BIRE LR, H—HHE, EXREETORES
BB WA R E A RIE A A RERRTRIE, ZRAREERIIER
S¥AFER——R, TARERIERENFENE. £ XREETHRE
BH%, RIEETRENREBSVERBEERRCETENE, FHEYAZ)
REHWE, MUEZTERIEENAISENRB, AR T &#EH
RHTATREYE .

AT R 80 R G R R B — R ALE & NS ILLL T P RA T e

(D BHLHIRE. S, KMkE, RERNBIETHI6E, JHEk
BxX AR ETHITIRERME, MRS Hl. BI%FE.

(2) FEEIT w& B 52 MBIEER BRI NXR, A
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M RIE TR RFER LA X

RS 7EX R LR & EITT/E, BHTHINE TSR B IRA LI
B

5.2.2 2R ERTH

TEf# FIMFCH#ET Windows B U IR P oY, MIBLRERME, A%
B EMARER RABAFALGFRE, SRR RN B AEMEAR LR
RGAFFZ RIS LR R . A SCAE R B CUT DY A AR AR 25 1] «

VAR ] RAIBRAELHNH Mh—R#F, EYEE&EME.

BERAFRE ) REHRR (CDCEIIKE HAH G EE, WMoveTo (50,
50) D A F Ak HR B B AL 4R 2 IR) ) B HE A AR AE

REMIER: EREMBAEOZTE, KELHCWndEH, WEFHERT
HI2 BUARAR R B4 B4R

SERRARPR IR AR TESLRAERKERVASGEN, TUIFERE
Wikl B ARBR{E BT M AR, RREERRK P OE, XEAAR
IE, YHir EAIE.

—BENTREBAER, SHKEHCDCHRRARECKRBE, TATHATLALLIE
BARENESE. B, NTHRIEMBRIAHR. EPRREURA
LHEFIMFCER Y, RHREECRectI MR EE, WRBERELIFTA
FetRlE, DNUbb AR RAN R AR PR 2[RI B 45 .o

WA AFR A ] —~ Yy AR bR 8] MEE O GREUAFZR) ATERHF (Y
HARRA R B3h, WX R B Windows BBI5ERL, BF RGeS Bl RSt
.

AR )~ R & ARFR 2 E): WindowsiEid —E B ., JEEE
FEF BB B RESE REFOD) , BT BEF RE#F.

SERRARRRZE ]~ B AR ) BFREERERFEAD. RAFBER
TEmEeRTRMEBELFZRMER., AXEFEFEELHE
ClientToWorld(). WorldToClient(). ClientToWorld(). WorldToClient()4} 5!l 5&
BT BE AR N SRR AR, SRR AR IR A BB AR, BEKEHEEA
LhKE. XRKEERNEBEKE.
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M RIE TR AP HAR S

5.2.3 BAREFNRHSEE

(1) wEBTEEX

BMAORZREETESBHERBREE. A308HE SChk&KET-E
ﬁ&ﬁ,W&%ﬁ#mﬁﬁ\%é\z%%.Uﬁ%ﬁ%%%%:ﬁ@ﬁﬁ
HaFEERE. & BR. Bitd.

BOOL m_bPen; /1% & B4

CRect m_position; /& EEALE

enum Shape { transline }; /&R FEBEFEX

(2) BxHiRgEHER

ZEFFLBHRERTMEAE, HEELH AT G SRE LN
FATE S, ARERARAEEEE, REFERE —MEBENETEEH
. BEMFCRME T B AKKNEEEEETMRESE, PETE
BAAREFHERMESK. ASCETUTHI#E T B uEEEESH:

ETFEROLEATFNRR o4, —ARBZLXHARRMNRFR
“ﬁ’g’sﬁ%ﬁﬁ:

EL4HKE=ZFHRAY). Bl Amay. BEXRListRiBS Map. WENHE
AHiMapBRiR, BRKZ, BARS, EMRHEXARERBRNEEAT,
Fn—AFHR—F, HRBAIMEE XS HEBERRKTT, TFEY
BT aRNERSIRER, UXRAERETERBEERE.

& CObjectKIRA L T BT, ZARERT, ARG ERIMFCHIE
£ Hy: CObArmyXFICOList#. CObArryZitsE T —/4 15 CObjectf1iE4T,
B i M CObject I A4 ) B TR AT LA 34T TR IGAE S P . CODList2R fRAFTR T
EN RS, LHFNEER.

FECObAryKMCOListH i+, AR 5HE 45 H BA AR R A
BARFMIIEE. RATEE—ANERBIELH, XFEOnDraw AT LURIE L H
FAEER, BINTEECHETBHERNR. RAEREESHERBA.
Wik, BB EHE. FICObListRZAHX B AIERE.

Wit FEHr, ASCEXITFREE X:
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W RIE TR A PR

typedef CTypedPtrList<CObList, CDrawObj*> CDrawObjList

CDrawODbjListf{] 3£ £ CObList, 7 H#ECDrawObjListK R B X % 1 )
RERBHRAREE TR HTRE

(3) ZTEBARKK

BARZERENLSHEREF-HLETR, REELERKEIKTHF
ERAR, H3RFHITLE, YRS, L& TANNEEY,
LRI RE, BREEGE, ERERRENEX.

A E5RBX BRENRIREBAELRE, HEIA-IXETAR
CDrawTool, HUXAMEEIRAEMAFMEBITARE, LinBketbl TAX
CBusbarTool %1 % 2% T A CBreakerTool. MBS 2HTR, Hii TR ETAR
UMLA%%E, BRTXETARNYARR.

BT RALANAE R T RN S EE, KEERERR —REX
HRERR, RARK—BEXHAHN, LRSS EEFEER.
ALt TAREHNLHBARNIR, ELFERNRIHEM, FUER
R E L H T AKE UHHENERERRM A TR, KTHERRRRE
TRFNBTHE (MRS TERERENZ LR ESHETEREIFH) |
UAGES:EE )1

l CDrawhsm COleClientitem

et | CDrawDieObj
1
R

I CDrawTransline l [:I CDrawObj CDrawBreaker
- 3
L

COrawTransfo] &
i1 _COrawBusbar rmer Y

CD awline I rawPo

E V

i [ cRecTool |[ CF'onTool ’

all — N !
CBusbarT CTransforme| |

oot rTool 3

CDrawTool

CTransling CBreakerT
Tool CSelectTool ool

B 5.2 X HTHZE UML X% KA
B B B X 2O B U KICDrawObjListi R+, X H
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W RIE LRI AR S

T AZKCDrawTool L 5E X 7 BAFE B0, “RIFESE T XM TAMMN X,
238 1t CDrawTool::FindTool /7 B:H4 5 i 7 B4 HI B AR N E e T R K45
B, Wit st A i R m R B TR T A A BRI B A R Bl T &2 R B

5.3 BEFMIESHTRERERIT
5.3.1 #iREERE

A 23 T A4 B IR AR 0 I Y P A SR BT S R 45K . E-RE R — 7
FIRTESUR E SR R R BIRE RS M T 5. ERERBERER
Lk, ERMRIEUREEZ ERXR.

@ e 4 D

WRPRE RPHE
~

I 28

|

Bl 5.3 MEELWIEE E-R A

MBSIFR, AL BRPRE. RPRENRHS

SHBER: RS RRY B & B BRI R R B & AR 2% 18 Y
BRI 2R DL B R W 5 TR 28 IR ORI CRBRTAF . KRB KR

(1) B EPRERNGERPREANRPERE T R, B8
R RETUEE TERPRE, T— MR CELERPDED RARTF—
ME&, BIMEFRBLE R B—EERPAE _EERPIL=ER
P, XEERPEEAFPIDER AL AMRPEE, MEXAMRPEE
#HHETLBL2HE KR

(2) BPREMEHEREAUHRAKRRBTm: kR —ARYP GBIY
RPIDX 43) T LARIBTBEIF LA Wi 28, T— Mk 2% T ik i LA
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MARIE TR PR X

e
I BEIF, 01m o R B E LR AT LA ) e B 7 000 0 i % 28 QF3 RIQF4,
TG 7 5 SR QF3EE T UL i BmBkTF, FINHET LA i kB — M ERS B R &R
LT

(3) BRI REEHRBZAMXE (BERBITE. XBEBRE) KR
WETm: nBER: B R RRBLAH TR, —PTHFETX
BETTfE, BARBILH R XB R LA S E TR, RN — M
A §E B T R R TTH IR RIRB T B H KRR BE 120

5.3.2 BUEEXRIEE

ST NE-RES Bk HOR B E 0 o,
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class CIndividual
{
publie:
std: :vector<bool> Chrom;
int fitness;
CMxdPowerDB m_mxdpowerdb;
public:
CIndividual (void) ;
CIndividual (int n_ChromLength);
“CIndividual (void) ;
int Fitness(void);
int CalFitness{(void);
};
CIndividual::CIndividual (int n_ChromLength)
{
for (int n = 0; n != n_ChromLength; ++n)
{
Chrom. push_back( 0 );
}
fitness = 0;

}

int CIndividual::Fitness (void)

{

return fitness;

}

BEREL

class CGA

{

private:
std: :vector<Cindividual> OldPop;
std: :vector<CIndividual> NewPop.
std: :vector<{CIndividual> bestchrom;
int m_SumFitness;
float m PCross;
float m PMutation;
int m_nPopSize;
int m_nChromLength;
int m_nNowGeneration;
int m_nMaxGeneration;

public:
CGA(int n_ChromSize) ;
“CGA(void) ;
void output{CIndividual best);
inline bool ChangeOrNo(float Probability);
inline float SetRandomValue(void);
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void SumFitness(std::vector<Cindividual::iterator popbeg,
std::vector{CIndividual>::iterator popend);

void Statistics(std::vector<CIndividual>::iterator popbeg,
std::vector<CIndividual)::iterator popend);

int Select (vaid);

void Cross(CIndividual father, Clndividual mother,

CIndividual &oy, Clndividual &girl);
void Mutation(CIndividual &individual);
void Evolution(void);

: CGA(int n_ChromSize)

CIndividual individual (n_ChromSize) ;
m_PMutation = 0,01;

m_PCross = 0.9;

m_nPopSize = 40;

- m_nMaxGeneration = 10;

for (int m = 0; m != m_nPopSize; ++m)
{
01dPop. push_back (individual) ;
NewPop. push_back (individual) ;
}

for (int m = 0; m != m_nMaxGeneration; ++m)

{

bestchrom. push_back (individual) ;
}
int i=1;

srand((unsigned)time (NULL)) ;
for (std::vector<CIndividual>::iterator iter = OldPop. begin();
iter != OldPop.end(); ++iter)
{
for (std::vector<bool)::iterator biter = (*iter).Chrom, begin();
biter != (*¥iter).Chrom.end(); ++biter)

{
*biter = (bool) ( rand() % 2 );
(*iter).s[i++] = (int) (xbiter);
}
(*iter).CalFitnessQ;

}
m_SumFitness = 0;
Statistics (01dPop. begin(), 0ldPop.end());

int CGA::Select (void)

{

int index = 0;

float PSum = 0;

float SelectPoint = 0;

SelectPoint = SetRandomYalue{):

for (index = 0; (index != OldPop.size()) & (PSum < SelectPoint): ++index)
PSum += (0ldPop. at (index).Fitness()) / m_SumFitness;

if (index == 0)
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{
return (index);
}
else
i
return (index - 1);
}
}
void CGA::Cross(CIndividual father, CIndividual mother,
Clndividual &boy, ClIndividual &girl)
{
int nCrossSite = 0;
if (ChangeOrNo(m_PCross))

{
nCrossSite = rand() % (m_nChromLength - 1);
swap_ranges (father. Chrom. begin() + nCrossSite, father.Chrom. end(),
mother. Chirom. begin{) + nCrossSite);
}

copy (father. Chrom. begin(), father.Chrom. end(), boy.Chrom. begin());
copy (mother. Chrom. begin(), mother.Chrom. end(), girl.Chrom. begin());

}
void CGA::Mutation(CIndividual &individual)

{

for (std::vector<bool>::size_type i = 0; i != individual.Chrom. size(); ++i )

{
if (ChangeOrNo(m_PMutation))
{

}

individual. Chrom. at (i). f1ip();

}

}
void CGA::Evolution(veid)
{
int nMatel = 0;
int nMate2 = 0;
for (int i = 0; i != m_nPopSize; i += 2)
{

nMatel = Select();
nMate2 = Select();
Cross (01dPop. at (nMatel), 01dPop. at(nMate2), NewPop.at (i), NewPop.at(i + 1));
Mutation (NewPop. at (i)) ;
for(int m=0; m < m _nChromLength; m++)
NewPop. at (i). s[m+1] = (int) (NewPop. at (i). Chrom. at (m)) ;
NewPop. at{i).CalFitness ()
Mutation(NewPop.at(i + 1));
for(int n=0; n < m_nChromLength; n++)
NewPop. at (i). s[n+1] = (int) (NewPop. at (i). Chrom. at (n));
NewPop. at (i + 1).CalFitness(};
}
01dPop = NewPop;
Statistics(01dPop. begin(), OldPop.end(});
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}

inline float CGA::SetRandomValue(void)

{
float RandomProbability;
RandomProbability = (float(rand() % 100)) / 100;
return RandomProbability;

}
inline bool CGA::ChangeOrNo(float Probability)
{ .
if (SetRandomValue() <= Probability)
{
return true;
}
else
{
return false;
}
}

void CGA::SumFitness(std::vector<CIndividual)>::iterator popbeg,
std: :vector<CIndividual>::iterator popend)
{
for(std: :vector{CIndividual)::iterator iter = popbeg; iter != popend; ++iter)
i
m_SumFitness = m_SunFitness + (*iter).Fitness();
}
}
void CGA::Statistics(std::vector<CIndividual>::iterator popbeg,
std: :vector<CIndividual)::iterator popend)
{
static int i = 0;
SumFitness (popbeg, popend) ;
bestchrom. at (i) = *popbeg;
for(std: :vector{CIndividual>::iterator iter = popbeg; iter != popend; ++iter)
{
if ((xiter).Fitness{) > bestchrom. at(i).Fitness())
{
bestchrom. at (i) = *iter;
}
}
output ( bestchrom. at (i) );
++i;

?
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