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Abstract
ning technology has been applied to solve many real-world problems, which gives a challenge for Al planner both in han-

Al planning has been the key research topic in artificial intelligence(AI) community. In recent years, Al plan-

dling power and efficiency. This paper studied a kind of expressive temporal planning paradigm: constraint based in-
terval(CBD planning. Based on the dynamic constraint satisfaction problem framework, the author designed a new CBI

algorithm named LP-TPOP. The paper gave the proof of soundness and completeness for LP-TPOP, and algorithm dem-

onstration for a CBI planning example,
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AT e R (8Fx A 3h3L 8 automated planning) & A
eSS R R SIERE AR SERR RN ER LR R
A, T 0 B8 R B 5 B 7E ) B % P (problem sol-
ving) BIRESRF , fi Bh =2 BRI B O 408 48 O s SL B DY, X R
FHRLBIARFEEHEYET, FEE AR R ERE
MISHIR b, L Ut LR R 8. B STRIPS #RH
BEOTRE Rk, WM NBIRBR T KENER, =L TF
ERRERMAYE L, METHRORNFE . HSFHR
B, R 2R S MBLRI T %, SAT #L 21, & FREARN
HMAE. AN EBUAIEN LM RE
R EE, RS BE IR ES. AT A
WEREEY.

EEREMLR E T, SIMERE A S EERRNZEXR,
F HMEMPATEE AR RBRET A, TTRRE—BRETE K. X
THEAXEEFRHRRTR, BESNMEZ B BRRE
afERR ., W EEZEMARSE#HEIEESHER.
David E. Smith 7 il 5% Bt 25 #2 £ #8 TGP (Temporal Graph
Planning) i T — A B A SHEBB——TGP A g4
BIFERRA — N RREEE ] BN ERATRI BT A B BT B A (- R 5

m

B EM.2011-07-26 BB HEH.2011-11-24
B3I H (2010KJA06) , B R4 BE M- B R sh 2 #4005 % Bh .

BURAL » BAESMWEPAT iR P RTIR SR - th D R FE BT s BT A
BRENEDATERBRE FF IR SL . X R BHERERI AR R
B &8 (black-box model), 2002 FERYEFRMR L FERE—
SRR A A AR AT LR X HeBE 8 A PDDL2. 104k b #n
HERTASMRIES . PDDL2. 1 £%F PDDLL 0 9~ 58, HX
F TGP ##,PDDL2. 1 5IAT £ EMRESTERR. BT
SHFEAIER — R EERT E LIS, PDDL2. 1 B W LAk 3
PRI TR 2 1k (B A B AT TF 0 i 221 0 280 R ST 1 2R 44 (at-
start 2k BIEL R B0 R 2 FUBSL B & A4 (at-end 54 F
BT SRR A A 2 RRST 0 24 Coverall 26 44)) B K 75
EARFHBOR (GHYETF 85 AT B 2 FF 8 AR SE B9 R (at-start
R (SR DT 4 R B ZUIF 4 AL AL B9 3R (at-end BURD) .
XU B R A48 PDDL2. 1 7 L&k s 1E R 72 4E 1
H A H X RAIBRIFIR; SR, PDDL2. 1 R over-all %
4 at-end ZRAFREER T MR SR AY TR AT R 4§ . Cush-
ing, Mausam F1 Kambhampati % A ¥ PDDL2. 1 Bt 2S8R0 (5
FE o 1o BB 25 MR (simple temporal planning) FI58 3 kB 2%
HR 5] B (expressive temporal planning)™® , ZEXTPDDL2. 13Ei
#y3c &, Smith B T —FE HEERSHEBERS , XFsh
YERIR A VF R /R ZE Sh VR R LB 18] P4 AT B I IR O AT 4R 4 44
URAER X B AR A AR A, Smith FRiX Fzh e

FXFHEM BRI EAR M AR E G AH2011)3 ), BB ¥BRERA A MBL

X (1979 ), B, 1, P, EEF G 0 N HHR TR B SELRIAE BE B AR, E-mail. yeliu@jyu. edu. cn,
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% H T 24 3K ) X 8] (Constraint Based Interval, CBI) {&
ROOT, DAXRP SRR B R, 4R Y T — ol X A B 25
ARBEHERE SR A E B EESR, CBIEE Lk PD-
DL2.1 RAEE B 5RKILRK, Sara Bernardini iEH T
PDDL2. 1 #LRREERT L% 4 3% 4k % CBI BRI RS, MR E
R, CBIL MRt RIR R AMUET . & CBIH R EA E,
Smith & A#—##H T NDDL $LRiEF , 3+FF X T Europa
X Europa2 # R #gH117181

R —NETF AR AR R RBHELD ) CBI K
RjE ¥ LP-TPOP, 5 Smith #J CBI B & 1 Europa/Europa2
2L, LP-TPOP R AR BN A ARE R RBEHEA R, 5
CBI HLRI 75 ¥ H {8 FH 18 B A 25 5] B (Simple Temporal Prob-
lem, STPYRTE .2 , LP-TPOP R i 3R 35 BB 77 B2 58 i 7 BRUAY
75 J6) B ( Disjunctive Temporal Problem, DTP)!M3 191 4k % bt &
FARTIHEBMELR (6 DTP R#E 28 Graph-DTPI), BT B
HEAMEITERME™ . 5 Europa/Europa2 LRI B #
LRAZE Ry .0 ) HEEAE R A W] 59 & , LP-TPOP 3 ¥ SR X
RLSHIER 0 B RIAFIHEFAE SR , T B BN A B F

AR 2 WA BhA A HE R E B AT CBI AR 64 AH S K
NG 3 TR T LP-TPOP B4y, HEH ks K
TTER R SIS LA R B AT Rt e 0 s BB RS AU TR .

2 BEEX

2.1 #%RH2 E 8 (CSP) Fuzh#5 £ 3R W 2 (5 i (DCSP)
EX 1 R ENERS=TA P=(X,D,C), K,
X=Az1,22," 2.} B—NEREE;

D={D,, Dy, D,} X R F X ¥ (A B BR{E 40 B Y
£, = MBESN ERES D '
C={c15¢c25"*"yCm } ’ﬁ*vci %}'JXU‘M:P’EE i1 Liy2 s

o, RZDRIARLE ¢ ={(x;,d;) |z, € X,d; € D; ) BR

FERERBMETH. AT — AR EEMRE P MR

—/l\ﬁﬁsz{xi=di |i=1’2a“"";dieDi}’ﬁSﬁ/@P q:'FjI:

HAKR.

EX 2 —ABIBAFRW R RERE—1 CSP.P=(X,D,

(&) ,Kq’ Cc=G, Ucl Ucz Uca:

Co ={active(xa) yactive(z,z) »+*ractive(xy) |z € X}
C1={Cl »C2 ?""Cm} yCi={<Ii’di> ‘xi €X9di GDi}fﬁ:\‘
E|273:0L1% - ¢ ¥ (- vtz )

C={acisacss *sacn}rac;={xa=dny Nz =dsz N\,
A za =da—active(x;) |i=1,2,+, 1} U{za =da N z2 =da
A sy Aza =da—inactive(x;) |i=1,2,,h};

C; ={active(x)S—inactive(x) | € X} .
He, G AR BIEERARE, G RERARE.CH
WIS LRE, C; JBIEIEAR.
2.2 CBIFHHEXENX

EX 3 AFREFEIER (Temporally Qualified Expres-
sion, TQE) BNt , p(Li s los s L)t ) BI =0, B, p
hslys o LR~ L by b HBBHIBHEBS, 1,1
EZ <t ) RER pl by i) BIL TR IR B ] AR B
HEMERTEAERHS, A RERE (Temporally

Qualified Assertion, TQA) AR a1 saz s ar BT
¥elyolpyoorsly BRRTSBRERKR.

EX 4 AENEHARESHFEES TQAs I—PMHE
R TR SYRES D, — I SREME P=(tn,
P’tpz>%$<TQAS,D>%$£%%»ﬁu%u_l:%ﬁ:ﬁij:

(=3t pst, YETQAs 5. 1. £, <ty Nt <<t, €ED) V
(Flter—prt,)ETQAs 5. 1. 1, <ty VIt € D)

(s pste ) HITE SR p WIB/NBAL X 8] KLt v 20, EDE X
8] Z SMIsR 3% BR STRIPS #L R A 18 ¥ 1 82 - 48 14 X X ) 43
BB, AR ARSI ERE M BN X TRk E
B WA R, ST X B B i e U0, 00) . R, A&
4 TQA BHXFI TQA A — 2 EBE TQA FEpREE
BRI ZIHRFH TQACRTEEST ST FIBER) p ArfE{H L BT X 5]
A5 TQA AL X E#) TQA, BRI FH M EIR) ; B —FRAT
i85 TQA EEPHHE TQA FEA—B T RS 2 B M
) TQAGK B &M T (tey—p12,) € TQAs 1, <tp V tn <t:
& D, FRAEAENZ) . XFE TQA 54 #2698 2
“BRIE AL, B AE LP-TPOP 3 A XF A TQA X HF
L ERRRE LB PG — KM, 78 LP-TPOP thix Bk
A4 TQARETERBIINER.

EXE —-B SR E R ER (Temporally Qualified Ope-
rator, TQO) B —7NTCH o= {name, precons, ef fs,ta,dur,
D) JHH name B 0yl seres b)) L slysoes by RXTRAR
BRFS)WRER; precons Meffs BRIABREMERS, 5
MFBRBEPATHRTR ARG RRE ;1€ Z BREER dur€
ZR—AEBEER, TN EIENFFERE, D BE LAE pre-
cons Flef fs PRI E MBS E IR EY
WRES A BRIEFATD .. ATHSRERIER o, BEF)
#E(Temporal Action, TAdo(q1,qz,**»q) ¥ 0 FHIFFE S
Blislosls %E'JFE Q12" G ﬁ&!ﬁﬂ’ﬂﬁﬂiﬁl’ °

EXE6 BE-NAREHN TQA R={1,p.), EM—
N E 2 fF (Safe Resolution) &2— 4~ I8 : (a, {£. <1, 2. <
LUty paty) Eeffs(a)) (a BABISEIE, WAtk R B
FRCBFR , B (NIL, {1, <t V 1, <22 ) (WFR R B #p
%),

MSE X 6 B W, BRI 5 IEARE K, X
B RAES EHR— TR SRE, HARELH
— B R N R PR U A5 [ R SR AR RS AT TR

EXT7 — M HAUMNFRER—MHITHOBJ, A, An,
ACT) , HHp :OBJ = {0bj1 s 0bjs »***,0bj, } B k DI REE; A=
(D15 fbrss [u) RFIZE R F AR CELAE V] REBERT R Y ZE 1L
MRS s An={rprsrps, -, rp. ) R ER R F 8 (A
EEERTHD ACT={01,02," 0, ) RN SR EHRIELE.

- R FREN RN REZBTHHBIFENRRER., M
RIGUR IR R R G 5 R MR R 7 il (B P 28 Ay
BN E A AR , LA B BT B LU R B 25 301E .

BN 8 HEHUFES, ZH—M M EER =
JLH(2,S,G), Hh S RAIh A& A .G RERMEES.

EBX9 — MR RE—AMILH (USF, Acts, Have,
D), ¥ USF BXTF(Have, D) RE2K TQA £5;Acts

LA SE AR E B RN SRR T2 LA R, Rk B S LHb 3.
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BERAISMEE S ; Have={{t;» prt.) | Va € Acts{t,, pst,) €
effs(a) } RFTA Acts HHIRTSSIVERIBUR TQA Bra il
3D BRNEARES:
D={tq <ty to<<ta| Ya€Acts,{tg, P, te) € precons
(@), a" € Acts(a’ #a)s{tys prta) Eeffsad} U
{ta<<te Vi1e<ta| Va€Acts,(tyspste) Ceffsa),
Va €Acts(a’#a) s {tas—pste) Eeffsla’))
EX 10 AEHMRAECZ,S, G, BH—F AR
SP B—ER 4y M % (USF, ActsU {ao»a, } » Have, D), {#i 18
USF=Q,H D 2—3H: EH, a0 M ap ZBAMESIE (53]
FRPTERWESHVE 1 BARRE B «
ao={ay s precons=Q,effs={{to, pirto: ) | p: € S}, e =20,
D= {to<to: | {to » pi rt0: » Eef fs5}>
ag={a,, precons={{ty,q:, To) |G EG},ef fs=D,t, =
0,D=0)?

3 LP-TPOP #&ik

3.1 HEHR
B 11— 4 48T LP-TPOP Bk BT RAHR.

procedure LP-TPOP
Input: partial plan pl=<NSF, A, Have, D>;

OQutput: a solution plan if solvable, @ otherwise;
1. if NSF=@ return <NSF, A, Have, D>;

- n=NSF_select (NSF) ;

. for each resolver in RESOLVERS (n)

c=RESOLVER_select (RESOLVERS (n), n);

mooes W N

if applyResolver(pl, n, c¢) then

res=LP-TPOP (<NSF, A, Have, D>);
if res!=@ then return res;

recoverState();

v W o

. return J;

K1 LP-TPOP ¥

LP-TPOP B B Al DCSP F¥-RBE Y . ZEBSE
WHEBE—~DARELH TQAMEF CSPHHZE) (5 2
1) » A H % 2% (RESOLVERS(n) Hh e — N 2" (H
LT CSP HHE N LM RBECE 417, HNAREL
BARSRBUEMA—BHEGE 54D, MHEGT T —REREGE 6
. FEELFERIFIBAR-BNSHR, HET LR
BIAFER R BRI E BN R &2 AT RS CGB
8 7Y recoverState) ¥ , B EFRENE LM .

18 2 #1fY applyResolver 31 8 B/~ T Z 28N /) Bk
. EHARBEAEZL TQARHRZLENERE, Fa
MR ERARRLBARESRAFIERR ABER
HISHE) FIRCR GB 14D, Wi e X sifEm A BIE A shESR
AARCEE 2  BERLEBARESMAB YA EAR
£4 DHEE 3 BN BBERKSMEN ARG TQA
TERFTARE S TQA HIAF] NSF 4+ (B R
B active, 58 5 17) . MAFIAZ L TQA WRIE, £ E
M E2MCERAE) £ 6 (5 6 17 generate_resolvers B
¥O. W, 5t FZBENFARE TQA, B HIENESH

TQA A A Z] Have 84 (55 8 17), RB H 3 F (A,
Have) W HEEFTMAE 2 TQABE R , A RiIZA KL
TQARHEZELBEGEEID . HEr B AR BHARE
EMAREESKBHIHEAEEGFERRSIE GE 10D,
MEEELBAREESMABES DTG 111D, &
W, n RABERR, R HZLBARESMATIES
DHGE 1249 . &G, DTP KRB RERLK DTP_solvel™ , %t
EHRARES D #HTR\IHHLERENRGE 131,
generate_resolvers pR¥43 51 W 30 R (51 2 A4 Bir A B 25 sh A Gl
e, RE 2 5 2 D) FARTR SRR WERSHELEIFHS
R ERARESL TQA W& L. T NSF_generate_resol-
verslE A\ METH MU E AR TQA E(Have) PIREZ
HEE TQA, BN r MABIFH A E L TQA FE(NSP)
L, R EReMES RESOLVERS(r), XBETEFEKN
B X THBENR, AREZBMEHSIMENBR P IR bR
MEZLFH ATEZBIENH P S ZHEN TQA, XER
FAERTE TQA A B BENMAE L TQA, BR U LSFHE
L, ZREMUR G YATHBEN R ZETE R R, A&
3§ NSF_generate_resolvers e BT 82 .

function applyResolver

Input: partial plan pl=<NSF, A, Have, D>, n-unsafe TQA, c-a
resolver of n;

Qutput: true if succeed, false otherwise;

1. if c=<afl, S4 At S1,>(n=<{,p,1,>) and ag A then

//n is an open-gcal, and a is a new action;

2. A=A0{a} ;7

3. D=Duft St,1,51,}

4. gor each TQA r in precons(a)

5. NSF=NSFuf{r}:s // add new unsafe TQA;
6. generate_resolvezrs(r);

7. for each TQA r=<{,p,, > ¢ffs(a)

8. Have = Haveu{r}:

9. USF_generate_resolvers (NSF, Have, 1r);

// generate possible unsafe TQA and its resolvers;|
10. else if c=<af, SI Al <L, >(n=<L,p1,>) and ae 4 then
//n is an open-goal, but a is an action already in A;

11. D=Douf, St St};

12. else if c=<NIL{1, <1, vt S1}>(<t,,~pt, >€effi(a)a’e 4) then

// n is a potential conflict:
13. D=Duft, <1, v1, <1} ;

14. return DTP_solve(D);

& 2 applyResolver Fitfd

function generate_resolvers

Inpuk: r=<t,p, >—an open-goal;

Output: RESOLVERS(r)-set of resolvers for r;

1. RESOLVERS(r)=1:

. fox each action 4, in all temporal actions Aots={a,a,....d,}
. if J<t,p, >eeffi(a) then

RESOLVERS(r)= RESOLVERS(r) i< a, {1, St, AL, S r,.i >}

. for each action a in A4

2
3
4.
5
6. if 3<t,,p,1, >€ eff3(a) then
4

RESOLVERS(r)= RESOLVERS(r)U (< a,{t, S1, A2, S1,} >}

Bl 3 generate_resolver Fit#s

DR ARICE LA B R A S fE R TR LI R, TR AR I ARE R A E SR .
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function NSF_generate resolvers
Input: original NSF, Have-—existing TQAs, r=</,pt, >-a
potential conflict;

OQutput: updated NSF, and RESOLVERS(r) for new NSF r;
1. RESOLVERS(ry=@ ;

2. for each TQA w=<1,,-p.t, > (€ effi(a))e Have

3.  RESOLVERS(r)= RESOLVERS(r)ui<air, St vt <4}>};

4. if RESOLVERS(r)»@ than NSF=NSFuU{r};

5. return NSF, RESOLVERS(r);

[ 4 NSF_generate_resolver Fif#8

3.2 WEXBIRTR
BRA A EERE RITH TS, ERITaRP,
FTa8-5 M AR » LA S HE AT R 2 WL A0 U 7 HE ok )
PIHEAT . BT AT AT AT BB WUER LB 5 I o] T
AR, BB R F R R 3 — MU T, #
T RIENEE Z AT AT AT B (Turn) FF 8 HER X
W2 H A7 (Calibrate) , 885 HEATHA B8 (Takelmage) . RATHFHY
B BRIERR R, E R & M LT 2 E M LRI A0
B
HRIBE 2 A B0 S0, B R R 2 i 5 L
5 R. BEFBIRE S = {Pointing (Earth), On
(Camera2) ,Calibration(T17)} , B¥pIRAS G={Image(A37)}
BIMLRI IR, B 6 St T —MA R . B 7 BiEA ML
MER. B 7 PERFERR R ASIME, TTRKL T HEXR
A—ESREME TQA. Hrb, LRH L RA MR AR
AER SRR R, A MEN RN IR R R, TRAH
KFARFIEMBER TQA 55— siIfERBR TQA ZI1H
FEEEENSE. B 7 PREXE 2 ,2,) F#n TQA BaL
B0 X ) R BB R 07 HE v 9 TQA, JLRRSE I 18] IX 18] 1 35 i P 1
TEABHRERKER, WX TF calibrated(Camera2) JLK
XKt 5000 R FEIFEZ L BB 1] K 2, FOREBIEBITT
SRPATRE] o
3 =<OBJ, 4,4, Acts >
OBJ = {Earth,T17, A37,Cameral, Camera2}
4, =0
A, ={Pointing(?target),On(? instrument),Calibration — Target(?target),
calibrated(?instrument), Image(?target)}

Acts = {Turn,Calibrate, Takelmage}
Turn =< Turn(?targetl,?target2), precons, effs.t,.dur =30,D >

precons = {< 1,, Pointing (Ptarget]),t, >}
effs = {< t;,—~Pointing(*targetl),t; >,< 1,, Pointing(Ptarget2),t;, >}
D={t <t,t, =4t +3=0}0{, <, 1i=13,57}

Calibrate =< Calibrate(? instrument,? larget), precons, effs. ¢, ,dur =10,D >
precons = {< t,0n(?instrument),t, >,< t,,,Calibration — Target(?target),t,, >,
< b, Pointing(Ptarget),t,, >}
effs = {< 1,5, ~On(Yinstrument),t; >,< t,, calibrated ? instrument),t,; >}
D={t, +10< 2y S, b, <10, +10< 8,0, <t,1, +10= 15,4, +10= 4, } U

{t.st,1i=911131517}

Takelmage =< Takelmage(?target,? instrument), precons,effs,t,,dur =5,D >
precons = {< ty,,calibrated (2 instrument), t,, >,< L,,, pointing(?target),t,, >}
effs = {< t,;,Image(?target),1,, >}

D={t, St .1 +55t,, St L +581,,, =t }o{, <t,,1i=19,21,23}

B 5 KRz fTaguiid

pp =<D, A, Have,D> ‘
A={a,,Calibrate(Camera2, T17), Turn( Earth T17), Tur(T17,T37),
Takelmage(Camera2, T37)}

Have = {<t,,On{Cameral),t, >,<t,,Cdlibration—TargeT17),t, >,
<t,, Pointing(Earth),t, >,<ty, Pointing(T17),ty, >,

<ty —Pointing(Earth),t,, >,<t,, Pointing(T37),t,, >,

<ty ~Poirting(T17),t,, >,<1,,,~OnCamera),t, >,

<t calibrated{Camera),t, >,< 1, Image( A3T), 0 >,

<t,, Image( A3T),0>}

D={t, St St SU b SULE SELL SEL, Sty St

by Stigshy Shasly Sty Syl St

8 S Vit Sloty Sty Vg Shyb, St v S0

{8 =togoty =l sty + 3=t}

{tyy =typotyy = ooty +3 =1}V

{t <t 0 101 1 <1, 1, +10<00,1, =2,0, +10=1 1, +10=¢,} U
{te St hs +5Shaulyy Sl + 5t 1 +15= 1 )0

{t, <11 SO, Sty St by Sy e Shots St ShL1 Shp,

by Sty Shysty, Shpby Shasty Sthy,be Slohig She} 1

B 6 Rz WATER LR R A A O

. — — — r  —— — — — — —————— — — . ——— — -

g Initial State: a0 ~

I | SRR L0

' I On(Camera2) | | Calibration-Target(T17) | | Pointing(Earth) 4= — — — -
\ [Tk & g=mTTT T Tt T / !

__________________________ - |
-IT ~Pointing(Earth)!
I t3_3:.tyl I

|
~On(Camera2)
: ! Pointing(T17) - — -~ =
[t11, t12)  [t7,¢8) |14 ‘[tg,ﬂo) “““““ . )|
15, t6) b ~Pointing(T17)|
[—)>| Calibrate(Camera2, T17) | [t26, 227) I
[t24, £25) |
_____ wis___ -
{ Calibrated(Camera2) |

[t16,t17) [ t14 |_}’3—in_7ing_(__A_§7_Y_‘.
[t20, )
I// :’ ___1“7‘155( é}ﬁ_:l \
\ 0 1
Moo SoilStwe S
M7 R
3.3 AT
#ER 1(LP-TPOP "I $4)  LP-TPOP R AT #£40, B

g LP-TPOP 1318 3| sy 3L R i B A 3 R R .

IEHGHE) BERRRE P=(2,S,G),# LP-TPOP
iE 8] — % # Rl ¢ NSF, Acts, Have, D), 131 LP-TPOP &
X, NSF=0Q $ER (LP-TPOPEERS 147 . Dili—
SEIAL » B BT — R B % 2% G247 applyResolver i
¥od®EP, BR5VA DIP K HE ¥ DTP_solve & # (ap-
plyResolver BEE5E 14 17) WEIR ] false, W] FBUIZ X 24
3 (LP-TPOP B4 8 ) MR K e ReM. k.

¥R 2(LP-TPOP M 5E &) LP-TPOP 258 &Hy, Bp
TSR AR R B —AE BRI #%, W) LP-TPOP £ 8B 2 2
XA~ MR

FAEE)  AEHMMREE P=(XZ,S,.6,% P HE—
ANE R R ( NSF, Acts, Have, D) (NSF=Q, Acts={aq»
a1 yaz st yar)) ORG— Rk, B Aces it 2530 /R B IN UGS
ERar,a2,0 a0, EARFETE Acts TR RAESRRM .
BIERGMRERGSEENE, SO A WMEIR (NSF, (a0,
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aysaz s " varvag ) s Have' \D'Y (NSF' #£ 0, k<<D B HTF, &
fRi247 LP-TPOP &, A % 4 TQA £ A N (nsfirnsfas -
nsfisnsfivrstcsnsfu b ﬂ‘ﬁfh ns f; %Tf‘fli B ﬁ“ﬂﬁ apt1 €
RESOLVERS(nsf), MEBE T —ITREBLENF LKL
TQA K nsf;. FAt, E# o' (Fa), 76 LP-TPOP BT
for THIFCGE 31, REET AR REWMHER . HFHRA
— MR CGE 71, BB RERAT L. &
RN IES . B, MR o fERELE. BN
B4R R 5 8R B — B iy (LP-TPOP %5 5 4798 i applyRe-
solver FREGR Bl true) . WML T &, LEEE A RIIFIER
ﬁ']ﬁ{ao 2G19d2 575 a; } o

GRIE FUETIHBLWWRERST T T ETH
WX [ A AR E 3 LP-TPOP, 5 F#E# F DCSP #) Smith
) CBI & = #1 Europa/Europa2 % & ¥:48 I, LP-TPOP E
HLUTHRA:

(D) CBI & ¥k:f i STP £ Ry AR AL, T LP-TPOP
8 DTP /ey B A MR, X 18 LP-TPOP ZE MR
FESR PR ESETERAAE,

(2) Europa/Europa2 f#i Fj LIRS B A O MR IKIE
&, LP-TPOP iy CBI MR R LIS E R L. XF—AEFR
WS AR R Rl B, LP-TPOP #9725 & ¥ H kb Europa/Euro-
pa2 /84 ; BARBI R T DCSP,{B &%t F 4 5 A DCSP [q]
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