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ABSTRACT

With the development of astronomy, the demand for astronomical equipment is
increasing rapidly. However, the equipment is sophisticated and expensive, thus the
effective utilization of astronomical equipment is of great importance. So far, time
allocation of optical telescopes is performed manually, which is time-consuming and
inefficient. Moreover, time allocation of optical telescope is a NP-hard problem with
multi-objective optimization. It is almost impossible for a human planer to find the
optimum solution. So it is necessary for the automatic time allocation of optical
astronomical telescope. Lijiang 2.4-meter telescope is one of the largest diameter
general optical telescopes in East Asia, which has high resolution and precision in
comprehensive performance. In this paper, we design a feasible and effective time
allocation strategy for the 2.4-meter telescope to maximize its usage.

In our work, we model the time allocation problem of 2.4-meter telescope and
formalize it as a constraint optimization problem. At first, we improve the algorithm
under Spike framework according to the time allocation problem. Then we propose a
hybrid heuristic algorithm, which can be divided into two stages, to improve the time
allocation. In the first stage, genetic algorithm is used to search the scheme with
maximal scientific value. There are two features in this stage. Firstly, the weighted
random strategy and greedy strategy applied to initialization can promote the diversity
and quality of the initial population. Secondly, the two designed crossover operations
are combined in our algorithm. It encourages the incorporation of useful gene
segments. In the second stage, simulated annealing algorithm is utilized to increase
the average continuity of users’ observation as well as to maintain the scientific value.
This can effectively avoid trapping in local optimum problem. The experiments are
performed on two datasets: the real application data from 2.4-meter telescope and the
analogue data sets. The experimental result verifies the feasibility and effectiveness of
our algorithm.

KEY WORDS: Time Allocation, Hybrid Heuristic, Genetic Algorithm, Weighted

Random Strategy, Simulated Annealing
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2858 T RN R V7 PR A I 8] ] P AT — 5 I TR BE RIS SR 4 36T 1
I TAELLTE . (HA2, RSN E S A Rt 2% UL 45 o B A I TR
LA REEESAEE, XA LU, SR R
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= IR ST Spike AT KA

2.4m @B 18] e AR R 205K . £ 2.4m B B 2 WIS (R, A
PATR LR PR 251
a) 2.4m B bi[A I A BN RS . R, AN R fE
Beormogs — WL o
b)  MLIARE 7 P A RS T 20 L FR IR RO IR TRV 22 P9 o P AU HR 3
A HAZLIN AT DLEAT AR B v B, R 935 A R ) ASEAT WL
IR B, RAEIRE R TEIN, 4 B &3 Z 0 2, i
ZIN A A8
C) A FAEAT— AN > BE 1ML IS T8] F FH A, FLAR 7 T AR B ] B A 2T 5
I KARSE . BRI P AEREAT LI FRIR I, R B I 58 G2 O P =
BRI K . QRGO B KA, IABETER, WOy FL )
WIS T6) R A & e R, X5 HE, ROy 373 B i
6], U B Fegs e AR e I B Fr (RIS HRE RN T BEAR S o
R I R AN, AT 20
2.4m D5 B A I 8] 73 T e /LR — N2 AL T R, AR I 1] 73 BC F) H AR
BOE HbReR A R0 2 LA EZVREAFRIRTIR T, LI TRIRE SR, (645 H AR %L
fHER K.
£ B A O B2 5, 8 B 5 R URYE SEPr i oL EAT R AR KR B, 2 Rk
B B 4

3.1.2 XU ERR

BERR
* 31 BERR

AR BRI AR ER L

p; LI H 5

P = {p1' p2:--'pn} XJHL‘UH\UEF%E%/EI\

v pifEHEME

grade(p;) p; P31 4>

(d,h) B 1) 23 BC A BRI TE] s AR H I, haRoR /it
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= IR ST Spike AT KA

X B B N [E] H Bh 40 Bl R 4, RSO ISP = {p4, o, ..., Pn}re T,
FEAS HITE pytt F AT DABEAT WL () sk [R) Y L, i e 22 XU I 2R AT 6B o WL F
T pEAT WL IR 2B vy 2 T 200 FOULN T 73 45 5 grade(py) IR EL, H£oR N
v; = f(grade(p;)). £ BB 8] 73 Bl R b, /NI A g /)N B IS 8] 73 Bic BR G o
BAEE RN (d h), dRERR, HSEBREI (GF, A, H) KFR, hiEE
/NEE S FH 24 /NI IR R
HirREFER

FEE AR 2.4m B GO TR, B 2 H AR R A B A 12O I 2= (1)
SAMNE, ZENRGEME TR, N T RRAEERN . R, ERIEN
M A E IR KA TR, 5 RS TR m F T I, s & BRI A 20 T 00 Fsf
[BSAT RGBSR . R, MRS AR AR, 7T alikit B As

B, NREMER K, SORWEFMME R B bR R E0nT DU R R R N %
2

1, if py 420 B A0 i [
max Y, v; * b2, b, :{ i p%ﬂ?ﬁﬁa Ju{)‘J TIT‘ (3-1)
0, if ;A 73 BT LI i ]

B ATt 4T 7 MRS T F6) 7 Eh 5 R S8, Ao S8R O A AL
W FTEG S B B, % T H i p B AR ], 22 LR JLAS T T %
4
8) WU B FF B KA. W08 A, Feors FR i py b4 L B RS [
B RERIE R, BRI KR B A EC A — MR B E
FU ydate, , J5J5 AN ] P F7E £ 1391 S date, 5 4 s;=date,-date, +1.
s/, Ty OALESEPERE B, AT /b AN 50 3 R 6 e ), 0
U2 FORS 7B r, RTINS 45 LA B s 2 i £
b) SEBRHEATINE KA. BEZA8 Nor. Filbyan € (0,1)FE A wpy b e HELE T
7P (AT, by g =Up by o6 R Tpy 7 F 11 d A0k, T
0y = Sy ae IS4 A O WURS [ — e eI, i LA 7
SE A T LA B P S U, SORE T B AR 7, o T E
R, % T A s O T2 BE 77 %6, ot /N 2
C) LT WL U ATAN I e R ) o A Ao, Eh TR o ) R s
P, BB B SR I BT, T T S R M 2.4m
VR, ARG I BRI I B N R PR A
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= IR ST Spike AT KA

Ja, Ao WA Ao XA 3 BOR LS 5 EEAE AN IR 58 G 23

RN Ji 5 55455 B 1) SR SE I ™4 AR S iz Jim s A BEREAT 32 1 R AR

Behy RN AR5 | R R, 75 2 2 AT AU R o T,

hy = XL hyjo RN AR (K15 50— 77 T S 36 n P (RV SN I3 A5 A

RN TR s S e 1) TR K DA 5 R T S VNI @ S B P o Iy .24

UL FH P s TR R

FECRIERHAUHME R AL RIS N, 75 ZEMH B9 L A, S R GemT I,

A FH P LI e e R B A S o 2 R8 RA B JUANERER I I 18] (1 sV A
THEBEAT I N Ak, ARTHEN, LI T8 S b

penalty = Z?:lwl * (Si - dmini) T wy * (Oi - dmini) + ws * hy (3'2)

HA, dppin Rosp AEANE RS AR HIE 15 00 T BEATIN 8] 0 BC T 7 EE R e/ R
e wis wy, w2 A A L AIALE -

AN I 8] S %A BN AR SR T S o DA I i 1]
SN AR ek BON

g = min(penalty) (3-3)

3.2 Spike RLE N

3.2.1 Spike RGAEEERERR

Spike R 442 6 [ [ 5 i 2 A1 52 5 14T JRI(NASA, National Aeronautics and
Space Administration) A % 2= (8] 2237t 5% (HST, Hubble Space Telescope) H1 U i e
V) 3 FC I Lt T F 38 P PR T BERE 4 . Spike KRS ) LA R & — AN LR AL 7]
W, AT R RSB IERAERREAR, JiEa it LR

Q) WHEHE: TR KRRI7IE, MRS ECHEAT “WIHIERIREIN . XREH

FIAGE T 8] 73 Be 7 28308 5 A7 (R L) R i R B IR it 2. — /N wIaa 4>
Fox T Z Ak R dE R EER), Bk, Zak T 2R E AR A R
X EMEE AT T RERSESE, CUEHEERMAE. il
AR 52— B & 2 th RGN AT /i, HoK i 2
MR TR b HoAth 5 R Tk — e m @R A, BT R

12



= IR ST Spike AT KA

I R B HE 5 2GS AR S S AN ARSI e St BOGERN . M
RITEENAE T O MO 4% . BT SeBral @ 2200, “HIaass” br
Benl LR FEANRI I Ja & 07, ERERIE, PR e &
XINVEAR BN, I HLR N B E5E T AR e LU B i 5
b) fBIE: KA KRB EBARPRER A0S &, BB A FEL R S
B BTG ST, QRS IEAIR AL 847 I TB] B RUH R E TEBUR . Spike
ARG R KB IETTEA R RS S, W issh i R 2
TR B B Fr b EAR T AN SEEG 0 ) SR E 12O A R, I
H, SR SRR K 5] DAt — 2B a2 I RCR , BIfE2 IR,
PR R 2 IS B BEAT B . FESLERE A, 23 S X € LA [l 393 ) 42
TR EAT T 22
) MRIHFR: Spike RGUKH —FhARH Al #1007 SIHERAR, B MAF AL
R[] Z H R P R bR — 2935 5, BERIAAFAEP R 1L, e BA R
Se BB 2 A HOE I I S B bR, MOPIR)E, WRATAE 2 R I
A1, DUPRE AR AR 7 BC LI B 18] )3 S AL B, AR I I [h) 22
AR
BEXTEAA R L, BT AR AN E IR B ) 28 AR A R R 05, I
MR R AT 177 . Spike RGTIEHAT “ B IOHRFAER), 7E 58 BT U6 53
P Ja AR RN R) e, AR AT LAE S i B RO RS BRAF AL P R A Bl RSRAG R AT i

3.2.2 Spike R 5= EEIREAE

Spike F Gt i W& A e 3 2 (B B8 B3 B e v A B TR) 20 Bid R 48, T 1990 4F 1F 3
FENALH o 1 7% 18] B 10 45 5 v 2= O A U S R L ] 3-1 s

A ERT , a7 (B SR g I [A] 43 5] @4 AN B S — B By
THRIATRZ AR B el B, 75 S0 s 3 2 TR) R Az A kAT WL 18] R S 3 B
EOULI R, AE HE TR VAR 7R ZEEAT B, FEiE I SRR I . R
HE IR 2% (RPSS, Remote Proposal Submission System)FlHi i N [ &b 3 2§ (PEP,
Proposal Entry Processor)XJix il i B 47 A B J5, #5462 So(Trans) 41X £ H
Vi AL I 18] 73 T 22 48 v DABEL AR () VR ABAE 55 B A .
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= IR ST Spike AT KA

e

a N EEeiE
L » RPSS | i=-
- AN ) BXERE
I KEREE
e N EBiEAO
\ PEP | gms
- —/ —»( spike )
s ~
{ Trans | >
N / —
wRIEL —»( spss }——» sms |
NG _,/ :
SRR My ESME

B 3-1 iyl = T R 5 A P i A )

5 BONI TR 20 BOB B o 2B Bear AP AR, K BRI T] e R0 6 3R
N[5 23 FE o A ) SUR I Fof 1) 73 PR — 4 PR W AT 28 70 e 38 B — JE 81 J&], HH Spike
FRGETE R o TR B AR 18] 2 PO g ] R AT 25 i3 AT B & B S [ 0 B, FH R
KRNI FE R 45 (SPSS, Science Planning and Scheduling System)5¢ i . 43t 58 il J5
H sh A RHAAE 53R (SMS, Science Mission Specification), FF4% %45 w50 %5 ]
L B R R RO

3.3 Spike MiHFE

Spike RGN N T ARG N Bz B I 7] H 2h B 1 BRI e E (1. i
B A EmE, T HERKRTZEZ B, FHFHEL 2.8 7524 BLAE ER RS
HUBIZAT. WL 2.4 K2 Eimai i TR, 205 2 A Bin s A &R KK
725 - Spike F2 Gt FT fif 4 BRI [H] 43 TC [ R e, A 553688 5 2 e S B A R I 1R AT 1Y
T LI R (I TR 0 . TR A 2.4 Ko i Br b AT oW, B R R K
1A, 5% BEAE — 5 RO RIS P JEAT — 58 B I, AN LR 24806 1) 4,
T L AT DA AN I 53 A BEAS KU (%) 22 U o 55 bt T, 0 00 o [ )32 22 1
YER 2.4 AKERITARIN A] 73 B i) @ — BN H bR PR, Spike 2R 48 IS [R] 43 Bic
TETCFEABEIE AT 2.4 KOG ER I (8] 43 A 7] 3.

{H Spike RGLEA—E KB, REPRXHHEATIEL, KRAEMATHRIR
SCYLE RIS 8] [ 273 B 18] R, — S8 3 IR SC AN ARy IS 1] 73 i 1) gt 2% ki o sk
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= IR ST Spike AT KA

Spike RGAKNKAE . LMK, ASCHXS Spike RG#AT T Bt HILASEI 2.4m
SRz A5 AL I T B 3073 B o

454 2.4m B B (8] B 270 Be A R H bR, R BN R 9 LR PASBT B
B, RATRENEZ @AM E R HiF RO 1], PR SRR SR 2 E, 10
AN R P BCLE 251 FROR IR TR Fr (RS E s ARJF, R REREAS HAm i AS 2 RN 18]
MIRLE, DASE SIS 18] et AT B i FH P R R

TR BT BUH, 8 TR S BHE I E SO, 2B LR J57RAE Spike 1R
N eI Ta) r BoSik: 1% Spike MESRMN = EADER, PRSP, %
HEOULIN HH 3 RO B2 A AE K BI/IN BN SR FH T 5 [ SRS AT RTT 4R B ) 2 11
2, B K 2 HE R B A B RN T o RSP R, AT DAL R
e, RIATHE HBUR — NIRRT 0 Fo4s 2 A HE AT Do Al oy Bl A REAS /N6
PR AN AL, BN 1] B e SRR i 18] b CL A0 0 BC IR HH i £ A aT
HEM 70 HC A H S R E R T

Xt C 28 I BCAE I T8) P R AR, 1o SR 23 BCAE I 18] A R B N EOR B
e, Lot

CEd,h = K=«*C (3-4)

Horpr K RO 1T 2 AR 8] (d, h) B HE RN, Cle — ML H
AELE KT AT REAE 22 HRAE TN 8] P () R 38 SO R SR AT (B ST CPg p HIAED o
AT LRI A5 18] 22 HE DU AT e 2 HOE

Xt R] BER 7 BCAE I 18] A HHAE 5 vk SR A i 48 mT e 70 G B T A 1)
HAE IR 2 E DL BC B I 18] Y R] RETER &AL, R v M

{de,h =Y 1 * Vi *bign (3-5)
i = n;/S;

Horpr, vidompi AT LI B RHAME, by gn RS TS |5 252 75 T BER 70 i
FIWHEL A (d, h) b GRS 8] A (d, h) 7Epy i B TRYE 2 1, 9 Hop e A #
S T EAEW B Ip;, OFECEq, T FLERE, FEHAAER IR, Wb gy
B9 1, B0, ZAE)Y 0. UL, pit s Be 2T E A (d, h) B AT BePEr AR 1% R iE
FIT 5 2 14D B [0 P8 9% B335 T R AT W00 Py B[] 0 R P B ) B8 Sy - S 3

o T B) A (d, h) B b A8, KRS ) F b 24 43 e AN T REREAT 43 Tic Y
HA V7 125 B P AR SR T
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= IR ST Spike AT KA

Cd,h = CEd,h + de,h (3'6)

A T A R S 22 HRAE O 2 AE S B R B/ (I 18] b, A
2V RO A, = R 2 HAE T AR ph SN IR TR) Ay

FESR AP IR, SRR LR 1146 70 B 45 RBEAT TR o AEIAIRE 2% AN [a]
Fr b T ULINAT: 55 181 8 1) 24 iy b R A i AU ) & B ], L 810 o o 5 ik 38 98¢
PRI R ES o BRI I T) B B b SR AR 22 5 22 HEAE I 1) AL (s 47y
ETHE, BRSO T

Can = 21 Vi * Bign (3-7)

Forr, viZRoRp AT I BB 2B, By g 2878 24 B I 8] 7 (d, h) =2 75 4 73 i
AHE | (W AR L R &, — DR R AT RES R s 2 ) o

FEDTR=r, R HE LR REAUE R = I, RS R 2t Hoft s
I FE A AE I [ R R o o), A RO A7AE 25 PRI T s JUDRE AR A 70 B WL
I TR) R AR 2 R A A E A s BRI, AR 221508 15 n] L2 HE 21 22 R I )
k.

FEEE BB, 9 1R S ORI (RTS8 22, R Spike &4t
HEZE B8 AP IR AT AT B IE . B IR R ZE TR L, JHFR LA %A 18]
UL INAE: 55 VR B 1) 244 iy oK 1) 34 SR A AR Ao (IR RO 8]y, L i A WL A 55
HIAS e P4 T B BOA BT PR A RE . 2 SR STE A (3-2) 1HEAR F

2ol FRWAB B, AT MR RIWIE R 2.4m B R . Bl 3-2 BUNTE
B B w2 W R Pt B N i

34 HEARE

Kt EJ A0 Spike RAGEHEAT G, W UG BB RAT [ 2.4m e T
G BB E. B, SR EE AL, RS IHI T AR
AEMSARAL BRI TR — 7T, AR R R KR A EL A I 8] 3 BT R B R
TH B R B AT E D] Jad 748 64 v R T BT S A HR U I TR 2B, T Z FAB A2
5 B e o5 A A B0 R, 52 5 AR X T2 I 8] A ORI, DT s i 2
AW TS PR 52, ASBEIE 21 B2z B I I 18] () e KA o 53—, AEF
WL (B ESEPE ) RE T, Spike Z G700 Sl VIR UREATEIHE, (BAE 2.4m &2
2 A58 I 8] 7 TR, 3K PR A3 70 ) 8 ) 2 P F) 28R AN SCR 1) — 5 T A5 21
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= IR ST Spike AT KA

DA, ASBEARGSF MO IX P 5 T EAT BLET, (AL, PIAN RELE al AT FR IR 8] v Bl PN e K
I 52 St JE A R 00 e i) i 28 4

AN R IERERE
MERSERHES!

RIS FRBERE
FATRTIE 5B

A

=
A 4
e —— I T — R A B
I el | BiE BB e N R
AR BE E

TEEREEE = B iE) Fr A L
EZENRENIME

A 4

A

B FEPRAERIE

A
FEITITRYRTE SYEC
PES

A

BT R RRG AL
DB RAVESHE

Kl 3-2 T Spike [ RARAE
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FIUE Bt E A s BoiR &R R AR BT

BNE  ETEFEEHHERA B S N EEET

4.1 BERITFERIERE

2.4m e B I 1R] 43 ) R e — AN 2 B AR 29 e Ab i) @ilolsh, gt H, & NP
ME ] o S B SR 5 B RPN R A [ R
® E—ANAEEZ A HARMI YA SR . 2.4m B BT (MR (B 43 BC, MRAAE,
5 B B KA B B A i L 2= P AT B A S R AN . R AR
B )RR OSN[RS, T E s P P = . BN H
P, BRFEFMER R KA E EEH bR, EURTER T, S5 mII e A 1)
BEsRE, o, F O (R St B R 2 R &R, AR A (3-2)
E X AETHEREAN, R TMEBG, W& SR LT .
® U N Il U G n] A8 S BRIV IS [R]SE R P SRR I NP Y 7] 7 NP HE ) AN BEAE
% TR TRV Y AR B B A A, DR B A E A g R Uk, R REAE
B B 1) e BBl PN T e A i
EEXTZ IR RS H AR, BT LRI (8] 43 BC 55092 A AN B, S — B B ok
WRGH SR EME, 56 B BAEYERr iR KB E 1 [F, 52 e B P WL s 8]
PIRELEM: . EERXPIANEIEL, 5 E R A A1 8 RO EEAT K. FRAT145)
SR T ZF0E KT, FEHATX ORI AT, BB T R FIE IR K
G RERIN RS W
M B, N1 s R S S B, B el 1 200 TG EH Y
ik e ERMITER— RILA R — B A YT s A R Rk, v LPuEH
FIBARI BT R o ZITET, SOOI BT — AN R BRI AT
PR DO SR AT T 253K, XA AR R B R B AR S, DR
KEVN, HEENELEH SN A o ANF 2 JAE T I8 e r s i 24k
Jii% o S —FIRR A 7T B8 23 O B (8] 7 1 B (R AN E AN AT B PR I AR 2 A0
KRR B R I TA) R a0 SRR T RE A — AN e R B
T2 B 1) B i AR o AE BT AL/, RIS, B8 R IR —
FOTVERAS T A RIROR, R T MR TR MME R 2R, TR
xR o5 FH 22 /N RHA A (AR R B H V5 BT e I R) e, TS A e AT 52 B 520
T8 R ik, RERMEAMEMF, a0t AT 347 2 X, Sk Est
AR S 20 T 1 s el (1) B ), S0 YE ARG B o T 224 RO AR,
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FIUE Bt E A s BoiR &R R AR BT

RPTEN, PR TIR AR KA T

N TR ERCR, BATTRA AT 126l &I, KX % g
RIS 1) 23 BE & 73 9 AN B BN BOS — 4L R EATIN B 0 S, A B BLEEAT
I Te) 73 ) R R AR IR 22 A E R s R E BB T 4R 0B . SEl— B
B e, A2 ADAEREMI 3BT %o KM R EFCO N J7 M RS
BEATPRAL, JFRPELRPIRSI BT H . f(x) = h(x) + g(x), HPhE) NiZTs
L OL I R EME A, g(x)BRARZIRASBH RIET, RS T AT
BEREAT 7L XD FR RS R 22 A B R O R I B R 2l S ) FR RS S TR B 50D
RY R RPIRAH, ARG RMEN T HAT A T Zh s ivh(), MEEEFF
2%, AT . RER BN EAT B Kh (O PR WOARLEE A E R 1
AT 5. (B AL ZR S K E A S MR IR 7 BORAS, SR
MY K, RS, 2 ENEFE B ER, w2 R T KA
Z M o BC T 5, AT ] RE A I B 28 o IO RCR BB T 5

ST UL PRI A, FATBT 1 RSk 0% Sk R s . A2
PG R RE T, 3RS IE 73590 R AU B AL SRS B E R 33
SECAIE SN, IR D0 i) R AEURE 73 BCAE b SR A Rt a) Fr b, AR R ARAE
mRFEEAE HIE T e B 2R b, S T AR R A S R 2 R . AR RS SO AR
T, ARSCUTE T A BRSSO AZ P AR T3 3, AT AR R BR S8 i 2k B B
BEATRIA, SONORIF RN Z AR AL 1 RTRE, AATedt A RN KAE, M
A SEAR IR TE) o BC T S8 BRI BARSCILT FURHE 4.2 T TEIR

5 i B EARE R R A MBI RT IR T, S A R 1 23 S
BRAIRTC LS, SRR C AT 7 BO RIS TR] A, 220K WA 2514 21 FAth
1) o 5 LR B A AN 2 e e KA OB H AN IE e S R 2 07 5, X T
EEVESR = R R I 1 7 AT T, 3R B S 18] EAESS, BEETAE
S REFR B — NI AL B AT B, ZITERARER AN R &AL, M
AR 2R R, FATTRAEIER K AR 12 VAR AT ek, (45
TR R E L EA R RT3, AT e MR AT R, IR D5 SRR 1 B
N AT RENE . BT SORAE 4.3 THET R .

4.2 ETEEEENERARENER

4.2.1 #RFhEHE
St AL B, WA R R D A, R T T L S R (K UG B
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FIE R B A 3 Bl & R kAR B

T Jo SRR SR, 0 A A5 B B T A AR i BE B4 1 . DGR PP i O IR AR
& 4-1 Frs.

iy AN A
e P M .
S ey

2

A 4

e T
Fo3E FAR FE BEHLA 31
=

MBAFI K BRBR L — L R P

AEBH=RETE R
X MPiHIT B

=

=

BHPPRERPMIREN
MNEFE R SRR i FRE

4-1 WIRFRERIE R

ARG “OUB” BIRIARRIEE, AERERE MRS, SR 500 A S
FEAF L S 2 v 1) FRIR L SE 70 BE 2 i SRAE NI 18] o (HOR T Hi& BT %
FEVERIRTAERIRE, RIS HIDC S IUFr AN 2 SR 2l AR i FH A BB 2 (R el ey BRI 2 1
MR T —FAERENLSRNE, R P Rr 7 BC ) FR S AL I8 i — AL BEHLBA A,
W2, 2 HHEUE A S AL B RO BER BR e P AT A AT k. Bedk, R
B HIE I RHEE O E AR I A AT e B

AT R MR B RIS S R A E R 2 RS,
RS K, 2R TG, WRZHAETBONBA . Ha, R
XA HER DL P A R R MR SR O, 4R TR RS i, BRI
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FIUE Bt E A s BoiR &R R AR BT

BUE, BN FTA SIS . BEEE R T — M EFENLIIT BB . X
FERL AT AT s R A E R RS, A Al BE L HHE NS R SE R A2 B

HJa, RTINS, KBS BT € e B I, 7375 2 HE2)
HATRUNPSRAA M8 Eo O 7RIS 2NI T8) B (R RAHL, 7 ZER i 5k %
®, HoE 7anr:

{Cd,h =Yl i * v *bign (4-1)
ri =n/S;

o, ConZE I I (d, W I o vy B T py R O, by o B
I 1D 4 (d, h) 2 75 7 py HF O DT B2 7, S 96 L, Wby g BN 1, 75
My gl 0. 13 psbl 2B SIINF 80 F (d, h) AT REME, 248 i p S5 1 i 1
10 K FE 5 B 2 T A U 4 0 6 5 L P I D £ 5 K B AR A5

FEM IR SRS AT I 74N B o 3082 BT 2 AR B LR
S BN R 44 ER RIS, o A FR T py 7 EL 7 FR 75 S 1965 L 4 i 2 2 (A 0
(ng A2 DR IR, 364 py 2 HEFE Son, A BRI 1 _E SEAT A S0 SRAF 2 BER 1)
BRI AR g A, TR p I ISR BRI, T8 75 Japy A T
1AL, 200 T AT M 0 B 5 2 7 AEIBE RS (L&A E Bl s O
0, BRI T SRS p, TG R TR B R AT L PR
FEPRTE SRR b 2 W ph T A AT R A SN IR 1, TR B S . R
AR T

Capn =Can —Ti*Vi *bign (4-2)

KU AT HRE L I8 3R Ty AT I (8] e )5, (AR 2] 1 —MIB I TR %
HER, TR B 5 UL I A] ) A R R R EEAME, IFE X HE
i, {ERIR T — IR A

HE ERDER N R B TBCEERLAS G BA RN, & 00 TS
BIAFEFERIEAS], Rk, e ARRRA SRR N AME, mH, HiERA
FIRIHEFF KA T B EAE IS B R, IX A H a5 R B R iU
HJm, B2 N M T7 kBRI E R 1 P MERIaE . #id
I FE R AR N B0E 1 s
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FIE R B A 3 Bl & R kAR B

Hi% 1 YR RIS A

N
HP B R SR s

1:  while AR MMES N do

2 22 HEOBSUEE B AL SRS A4y 32 HR A A B«

3 a3 h R s

4 for each FAZIH ¥ HIE do

5: if ARG I 2 PR AR I 1) By 0 12 FR S R 4T 70 1
6 WX BT [F) Py eh s SR B /N I 5 AN BB I 1) 70 e 4 2% R RS
7 end if

8 CERUESE

9 end

10: end

11: MR N IR AMA I $E P AME S Iaa A

422 RXNIRE

EBE RS, S XEEAEEERNE L, HEHETH AR AR
TG, BRI TR A2, FRATTCIE e 2 o v F ISR R B . Rl
EEXT 2.4m BRI BRI R] 4 BOIX AN BAR R @, ACSCRTE TR X O, R
AN BC, FRHE A
A. WEAEX

PSS SO ARLE MoK B A BRSO AT 28 AR . AT DLER A,
B TP AN AR N BA B R AN SRR 7 gk AT s XA
g, MCHHTFREE AT BB IE BN AMEAE S ERERIACAR, 4 BIFR Aparent, Al
parenty. R EATHH—DNFEAT 7 B HEL A0 75, WE i
Iriedt. S, dePE i —AMENEER, tparent, . $ i fEparent, #4171 /3L,
IMparent, %A HAT B I FRE, AR IR S0 1X L 5 #E parent, 1T o5
FH (it 18] Bofdi Aparent,, 75 %child,. #13R _ERFEAIRES — A2 A KT,
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