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MIMBI D BEFIMIEY A F LT EY 7+ %2 BFHURANERICL Y. &
THEBE X oW R Y AVES (BT I N) ORITERITS. UHEITEH
Z2RYZAVORTHESAHEEFOLDRET BB ENTREVEA L.
AHEORDDF—N—AY FidSTORBEERT. +2PEO RV EH R
T2%. UBHU. BYZAVORITHEANNEL. YRV 0BEKRLBVELELT
MBZBOWTWE. COHETE. AHOLDOF —~N—Ay FBAEIRY, B
PIMENHERERN SRR D, #->T. FAHEELEFRT I ED. AR
FOEBEE>TIEBLEER S,

HEHD - D 3 BRTIOEy 8B FIFOR2—%#5. BY AW h
S DFIFOF 2 —WRBALTH. BTy HEESD FIFOR 2 —H oK EMRRY
AT DEITRIToTVL &S RBITHE (FCFS) BV T. 3O EITHE .
RBRERZITHRITH. AN TOVISLORITREDRBRVEEINS I ERF
UTW 3,

AR, FCFS KA ZRITREDRVER I ZETEHROY S THAN R
BYRG 2T, BHEEOERB TEZI PG AIVENN TOS S L EEBS 2D
DT7NLITYALBRT,

2. &

ABEA. B AR A LOXEFRBERET S, (t1,t2)eB THAI &R ti<s
te CBE. ti<ste D tixte THEI &% ti<ste #EL, ti<ste TH
V., o, ti<st<ste THS t BEEUVRLVEE, ©1 X te BEBFEI S &L
S0 A LO2IHBERBR {(ti,t2) ] t1 @ te AHEET S} 2 B OHAEBRLL
Do
FAVOHREEGR T . YAVHOKITHHPR2XRTEEFERE R &7 3%,
BHYATL WHUT tesrt THBZY AV 1 bfﬁff'ﬂ‘%t1ﬁﬁj‘%o ts 28
MY AP ERSE, T ER2HAOEREU. TXT OBKEEEEBOERAE L. Bl
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ATDAREN | THB3E5RENTaryShe2FBERLVEMNTOT S5 LEL
e

ECTXT TH5&X. EOERSR ERE®RE, (ti,t2)eE O&E X t1 % to
D EF. t2 B t1 D EF. EWVD, (br,te),(d2,t3), -, (be-1, ted) B (k=1
THdEp=(r1,t2,,t)% t1 £V t« KB EEEVDH. BLEBITNEHOD
EREZOBORIEVL. length(p) &L, 1 Mo te W3 EEBERE
FEEE. b1 B te O ERM. te B b O EFBEVLI, B, tixt:TH 3
EE. t B te ODED EXRMH. t2 2 t1 ODED EFHREV S,

Y271 XAHUT. t+ @ EFEX depth($:E). EEE height(tiE) 2RO KD
WEET . REU. Pt Xt ANH 2 EEOES. P2 i3t BHRESET 3 B
DEAETH %,

depth(1:E)= max length(p)
pe P1

height(t:E)= max length(p)
pe Pe

BYAIt XHUT. t WAS EBOXERE + @ EAREE VL. dHID)
THET. $h. t POHS EHOAKE t @ EREKE L. & (LIE) THT.
d"(t:E)=2 THBIY AT %, EERIYAT EWVD,

3. YTy s LOET

AETE. BHPORREIATVLES LR FIFIRF 2 —RBOUNABY X5
LT WA TS5 LG6=(T,E) BEITTZZEREX S,

Tty HRLETH—T$» 3¢ 3%, BTV FIFORa2—2F->TH
V. FOF2—RXHBULIERZY A7 ONER{TS( FCFS, First Come First
Served)e B ¥ AV OEFTI DY VOV YT, EITHRRAGHPOHET
REINLTWVWEET S, A7t BEY T R TLAET Oy Y Epr(t) TR,
pr 270w R NEKERESR, BB HAB YA TUEAENRIY AT TH V. ts
PHOEBL WHUT prts)xpr(t) THBERET %, COREVXROERE
TUWRILTE2DEBTODLIDTHY. FEIRJIOTER L.

Fh. HIEFEERERITH BB (TXT)>{1,2,++,ITI} BEZ ATV 3
EFT B, F W BYAY Lt XAUT. t POoHEIHOBRIEFE 2T 2 2D0DD
DTHH. (T, 0N t1eT 3={1,2,++,ITI} THBET %, f((1,t1)) %
Bz f(t,t1) /L2 ERT 3,

DTRERXB7ZLVITY TN, SrohkEHNTOT 5 L6=(T,E). Tty
S MEKer. BIEFERT KHUT. 2OETR2TO53DTCTH S, 6 D® EA
FYAIL W BT +EHV: 25, RIiTH Vi=d (LD THHELSATL
3¢9 %,
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198

procedure FCFS{(G,pr,f);

begin

ts 27y ¥pr(4s) @ FIFORX 22— AT 3;

70y yid. UK LUTR2RITT 3 '

“begin ‘ ,

BITFOIYAIBRINIE. BDOFIFOR 2 —DEE»P> YAV 2 1 HEK
YVHU (FO¥AV % t &9 %, FIFOR 2 —BEDOE X, FIFOR 22—
AT PBEAINRZORGE>THPOWMOMET) . FORITRITD;
t ORITPRTTSE. tOF EFu HEUT. f(h,u) @ hELHOH S
MEW AT REITT S
begin
if (Gu B EGEY AV ) then
begin
Vuiz=Vu-1;
if (Wu=0) then u 270ty ¥pru) ® FIFOX 22—V AT 3;
end
else u 27y ¥pr(u) @ FIFOF 2 —WREAT S,
end;
end,

end; |

BIATL RHMUT. BiITEHABET AR LERITHERAN. TOYXITEARO
HTEIRTIARUMERITE TR, ZO0YA70ITNRTO EFRXNT SEEA#H
ERRTIARANEZUAERTRA RS, EFRINTI2EBEBREEE. 20 EF
MW EERIAVTCHAEXE. XT3 —8FE FIFOF 2 —NDERATHY.
EGHRY AV TRVE X, FIFOR 2 —A"DEADRTH 3.

BYAVt ORITHE. MU, AHEFORBI2ERRED T. EBI 71
TY X LFCFS(G,pr,f) 2BEITURERE., UESORITH EWESR, B 1I12EIT
BlerRT, () BEMNTOATSALTEY. (b)) BEOIAIVTHTA YT SAT
b3, (a) TBLVTEIY AVt OBRFFdhi( DOFOEFE t 2EITT
270y ¥Hpr(t) B Rd. Fh. EHECFUTIAEEFTURIEFBEES OER
KT (1) WBVT. FRIAVESHEDODNRUALEOY A TDORITREERLU.
RIZEHNBELNEEAE FIFO F 2 —AOEBAEBEERRU. . NyF ¥
INEHALET T+ —BERRT,

CO7NITYALE. BEOEI I3 —RIZEHORHAAEZEOVEDTH 3.
—RBLEANNABEBOTE. BYAVORITHBEDNEHEECEST ZRBRIC N
TREL PO YAV OHEBBLRVEAR. +HRATLOH RN EETE
2, UL, A7 0HEHBZL. o, BYZAZORITHREBEVIEEWL. H
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Bl1 FCFS & B EITH

HBEOA —N ="y FBRELARY, LIMLOBEBRLSBR->TUE D & .
AU 7 —FHREHATSEEERL. AU FIFOR 2 —-NOFY A7 DO AW HM
WRUDEITTET. COLDAHBFRET IBEEREIIULTLE D, XK
YOHMIE. AHEFEOEE (FRrbb. EROBEK) 20RF32 W &0.
AHOEDDAF—N—AY FRBLITZIETH 3, '

4. FCFSRIAVFERIh ZKITHR
G=(T,E) 2R TS L. pr 270y EHEK. f 2EEFEKE T
3, ROEAOREZRENS T LO2HBER Rior (G,pr,f) 2 G,pr,f XL T
FCFS 2k W FHFHE I 3% 1TEIRC IPR, Induced Precedence Relation )& W5,
Rior(G,pr,f)= {(t1,t) | EEOETHRX BV T, t1 OEITHRTHEHZ
X0 te ORITHERRMNOADBRTE S, + v {(t,0) | teT)
G. pro f BEHSIMBRIBEE. Rior(G,pr,f) RHIW Ripr B2 ERT %,
RO2ODHBIEMTH %,
[#H&E1] Rior ((T,E),pr,f) W T LOXIEFBEBRTS %, |
[##E2] E CRior((T,E),pr,f) T %, |
AT DEA T E. FORTHPRERTEEFER R BEL AR E X, E
2 ROEFER (FRHOB. E°=R THE3LORHF/NR E) EULT. AFH T
75N G=(T,E) 0. BURAF Y 2—Y VI 7ATYALEFERHUVLT 7
Oty 48 MM pr BRELU. Tk HIEFER f 2ESWREL T FCFS
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SR e BEUVHU. FhE2BRICEERBIUIRTET LI V. EU. E OHIHE
EUTWE. RSRior ((T,E),pr,f) THEEDIRDBOTRINIIRSRL,
[7A0TY X2 FindMinPP_0(G=(T,E),pr,f)]
procedure FindMinPP_0(G=(T,E),pr,f);

begin

while (RCRior ((T,E—{e}),pr,f) THBLDR eck BEET %) do
E:=E— {e};

end; [ |

CO7ZNITYXALE. HFxrohnk =T, ,pr,f KXHUT. E ST HRE
RIERBEE. REBEBET SOV ERBNOEERLET S, UhbLARBE. 2
D7NTYTLREITTSRIE. Rier BHETZ2HEBLERZRS, BRbdd
FwiERB E. KEXTE. Rier 2FETE3HEREZITELRL, Rivr DR
HERDIEERTEZRL. FhEFETLZIERXLVTHLBRERBRLIZALITY X A
ERT. UTF. CORDOEREIT >, |

TXT LD 2B Bior(G,pr,f). BLU. T LO2IHER®R Dior(G,pr,f) %
RDEO>REET S,

Bior(G,pr,f)= {((t1,t3),(tz,14)) | (41,t3),(t2,t4) €k TH Y.

FEOEITHZSVLT, t1 M ts NI I2EHBEEL2KRT TS
Btk v, te B ts WT2RBHEELRHEBET IBLHNOHER
BTH B,

Dior(G,pr,f)= {(41,12) | FEORITH LBV T. L1 OUBR T

LX0D teOEITHBEBMNOAPBRTH %, + v {(1,8) | teT}

SXQ2OOBHHELWH TH B, |
[#HE3] Dior((T,E)ypr,®) W T LOEXMEHFERTD %, |
THEA] Dior(Gypr,f)CRior(G,pr,f) TH 3, |
[Aipry Eipr OFEFE] G=(T,E) & F %, TXT LO2IHER Aio-(G,pr,f). B
KU T LEO2TEER Eier (Gpr,f) BROKSDWTELRT 5,

@ (t1,12),(te,t3) e B 2 b,



((t1,t2),(t2,13))€Aiec (Gypr,f) TdH 3,
@ (t1,t2),(t1,ts)eE. DL F(11,t2)<f(b1,13) R
(b1, t2), (31,83 ) ehior (G,pr,f) T&H B,
@ (t1,1t3),(t2,ta)e k. o, (di,t2)ebioe (G,pr,f) 2o iE.
((t1,t3),(t2,t4))€Aior (Gypr,f) TH 3.
@ t1xtz. t1xts. O,
1 O% EBl uw Wx U T,
1) txt1.
2) (u,t)ekE.
3) (u,t) W Cui,t1) @ Aioe (G,pr,f)F 72
4) pr{t)=pr(t1). D,
5) t W te @ E¥WH
THAL27% u,t BEETIRW.
(t1,t2)€Eior (G,pr,f) TH %,
® LD D~®@T Aior (Gypr,f). Eior(G,pr,f) @
BRERIZDBOUNE Aier (Gypr,f). Eior (G,pr,f)
DEZ TR, : ]

Gypr,f WHH&HRFE. Aior(G,pr,f). Bior(G,pr,f). Dine (G,pr,f). Eipr
(G,pr,f) 2. FhEFh. BIZ Aipr. Biors Dipry Einr EEBLZEIILT %,
[ﬁ%g'&_)] ((tlpt3),(t2,t4))EAipr AR 4N ((tl,tS),(tE,t4))EBipr T &
%, Fh. (H1,t2)Eier RO, (t1,t2)eDior TH 5, ‘
(GEBH) Aiors Eipr ORIV T. O~QO0BFRZHBRX B THBANKILT
. BRBREBOLTHLZ Aiers Eipr OEFERZ3H0RXEUTHHENK
YTB3IERRTIERLY. BRPMVIIAAHT %,

ODFE. (ti1,t2),(te,t:)ck THIDT. te B ts T ZEIHEELH
T AR K OFII. bt B te WHITZEBPBERRTLUTVRIAERSR
Vo #ic. BHa»lt. ((br,t2),(t2,13))eBivr TdH 3o ‘

DOHEE. (t1,t2),(t1,43)eE. Do f(ti,te)<f(11,t3) THB3DT. 11
Mot WWHIAEMBHEBEELRTURRI. ts WHIT LHEIPBERLITS. B
B & iz, ((Bi,12),(31,13))€Binr TH %,

QDFEA. RMEDOIRELY. (t1,t2)ebier THEZOT. 1 OUEBKT
URRWE. te OFEITHBHBINS, (> T te & t2 KT ZEEHEIELHLE
THBIMX VA, 41 B ts RHITSEPERERERET LTV S, &, (i1,
t3),(t2,t4))EBior TdH 5,

mRE. QOZERELS, EEOERTH R LT %, 2OaXBLT. t
B 20 BBl uw &V, pr(t1) @ FIFO $2—REBAXHhIET S, 20O wn
WXUTdH, Aiers Eipr OFBROOTHENSZLDR u,t BEET . BMWEOD



KELYD. (u,t) X ui,t1) @ BiorFfH. TRPHB. ut B t1 B pr(t1) ©
FIFO $2—WBATZHAE0S. t B pr(t) @ FIF0O $2—WRAZH 3
HNOFMPRTH B &ZBDB. pr(t)=pr(11) THHDT. t1 OUEH pr(
t1) RBLTETURARR. U7TOEYyHRBVT t OERITHEHEIH 3,
Fh. tid te © EAMHTHSDOT. HE2LY. t2 OFITOHBKEKRANE t ©
RITORTHANIVDBETH S, H>Ts t1 OUWEBRTUERIL. t2 OFIT
BHBEHh 3%, K. (ti,t2)edivr TH B,

bRy, BREAEVMILT B3I EBEAHEI N R, L §
[E#1] (EUEipr)"CRipr TdH B, :
(ifH) HE1~5L0HEMTH 3, [ |

FE1OH¥ (FRHB. Rior S(EUEier)’) BETTEPEMI. BEETTO
CTARTPTETOLRV, UMUBRBSE. 6G=(T,E) BEFBELERTOY S LT
53BAUBELT S, UT. ZOZHOBBRRT.

[HEB] 6=(T,E) 2EBRUVIENTOF S A, pr 2T 0Ly 484K,
PRIEFEBET 3, tixte. D0 (hi,t2)ebdior TH BRSO, (41,12)€

Eioe TH%. (FEEHER) - R
[#HE7] =(T,B) 2UMNTOY I A pr 270y FEIYEK. f 2HIE
FE¥ET %, Rivce—DierCE* Td %, (FEFHER) n

[E®2] G=(T,E) BFBRUVEN TV S A pr 27 0%y I SE K.
f f&ﬁl|lﬁf%l’a§¥kt'§“%o (EUEior)*=Ripr Td 3,

(GEB) Ripr C(EUEinr) THBZERTHI LT &V BWET7 LY. Rivr C
E*UDior T®%. Fh. BHEBXYV. Dior C(EUEisr) TdH B, #Ws Rior
C(EUEier) T3 3, B

5. AHBEHEOF—~N—AY FOLRVIENTOT S L

FTHE1L9. G260 BEITHH R CHUT. RS(EUEisr)" THhE. RC
Rior THY., FEOEITHXCBVT R PEEINSIEBRIEIN S, 2D
XU, PALITY X ALFindMinPP 0 IZBY 2B Rier . (EUEier) TREULE
FZNITY X LFindMinPP 2E Z 5%,
70T XA FindMinPP(G=(T,E),pr,f)]
procedure FindMinPP(G=(T,E),pr,f);

begin ’

while (RE((E={eDUEio- ((T,E—{e}),pr,f))" 'C&%J:')fi

eckE BHEET ) do

E:=E— {e};

end, ' ' ’ |
[#E8] ((ti,ts),(te,t4))ehinr AW depth(t1iE)<depth(t2:E) T3
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%, ¥h. (t1,t2)€Eipr AW depth(t1:E)<depth(t2:E) T 3,

(FEEH) Aipr,Eior DERBRZBVT. BO~DOXHRTCHEABKIT S22 &
PEEITNE. BERIBTHLWE Aior,Eior DERERZDHDORXHUTHH AN
MVLTHZERRTIERXKY. BRHENITEHEEIT .

DDEE. (t1,t2)€E THBDT. H > M. depth(‘m E)<dep‘ch(to E) €
Y. MEDBKILT %,

Q@054 depth(tiiE)<depth(t1:E) THBZ & &k V. HoMKHHEHMML
¥ 3, |

QODIFH. RMWEDIRE L V. depth(t1:E)<depth(t::E) TH Y. WEABM
7 %5,

QODIFEE. 11 O EHDOIB ERFIPAKRKODDE vt &F 5L depth(tr:
Ed=depth(uiiE)+1 TH B, ZD ur WXHUTD Aipr,Eipr OEFRKXAENE &
7% u,t BEET S, () W wi,t) @ Aipr THRTHZDOT. BRWEOIR
& V. depth(uitE)<depth(uiE) TH %, k. uld t D EHTHZ0DT
depth(t:E)=depth(uiE)+l T&H %. LAE KXY depth(t1:E)=depth(tziE) T&
D, WENMILT B, | |
PlEZXY., FRHEBKRYLT 5T EHBAEHTH k2, n

Ezahnkt Gpr,f WHHUT. EBior,Aior BFHET B2 B, Eive,Aior
BPHICEEAELUTEEZ, Eior,Aior DFERICELD. FiZ. Eivr,Aior OEE
ERBINZFLOREL. ThEROBREUTMAZZERBR VBRI &V,

HARPZTUWBOT. ((br1,t3),(te,tad))ehior THAIDOLEDLRYTET HZUW.
Eivr,Aipr ODEHROD, @, QLUADB L. ZOBHET T t2 WA3
Eior BB INRTHEIATOLRET KV, TRHZWBELCBLT. (i,t2)e
Eior THEA2DPEHEPERHETBWLWE. Eivr,Aivr OFEOODEHWMB8 LY. 2O
B A8 T, depth(uiE)<depth($2:E) THBLIBREIY AT u PHo i3 E
B A3% _Aipr BEEahoTtuhnid &k,

H->Ts XOZNLITY XL Eior,Aior 58T %,

[ZNHdY XA Make Eior(G,pr,f)]
procedure Make Eior(G,pr,f);

begin

Aipri=¢

Eieri=g¢ 3

B teeT XU T depth(t2iE) DTV IER

begin

(t1xt2) 2 (tixts) 2 (depth(t1:E)<depth(12:E)) TH 3L 1
HUT '
begin
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t1 OB EH u WHULT
1) txt1s
2) (u,t)ek.
3) (u,t) & (ur,t1) @ Aipr (G=(T,E),pr,f)F
4 pr()=pr{t1). H D,
5) t & t2 @ EXH
TH23L5% u,t BEET SR
Eior:=Eipr U {{(t1,12)}
end,
te 0% E B t1 x@LT
te O E F ts KXULT
Aipri=Aior U {((t1,t2),(t2,t3))};
(* Aipr ,Eipr @ﬁﬁ@@i:ﬁm*)
te O E F ts WXHULT
te O/ E F ta WHWHUT
f(te,t3)<f(t2,t4) AW
Aipri=Aior U {((t2,t3),(t2,14))};
(% Aipr,Eipr DEZBDDWXIGE)
te O Eior Bl t+ KXALT
tr O% EF ts XL T
te @B E F ta WHUT
AiprizAioe U {(($1,15),(te,t4))};
(3 Aier,Eior OFEZRBOQIZXIEE)
end;
end, ]
H2w. M1RRUAERTOY S5 A 6=(T,E) 12 FindMinPP 2BHEULE
RERT, REU. R=E" & UTW 3,

6. TITU
TEyHEY pr ERIEFER f B5xohRENTOY SN G=(T,E)

B, FCFS *MUENZEITRETEITT 54K, FEIH 3 KTHER R (G,
prof) OEFRRIToHe FTUT. YATHRXETHHB R DEZINTWVWS & X,
R EHMETS2DIWE RSRior(G,pr,f) THDHRUE IOV ERRUE, Rior(G,p
) MBEHOLEDAITEREINELEBOTHY. 2. FEIT LS HENHM> AT
RV 22T VS5 7B ERTBAIEDTELIRES Eivr(G,pr,f) 2H
WEBZERLY, —BOUEMNTAY SL T (EUEior(G,pr,f))  CRior(G,pr,
f) THH. FRUVENTOTFSALTWE (EVEior(G,pr,f)) < Rine (G,pr,f) T
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pr‘2 ¢SS0t 000 o[ t'1 *te s s t" —]
L_W_UJ >
(b

B2 FindMinPP o & H H

HBZERHAMUR, > T RS(EUEi o (G,pr,f)) THHhIWE. HLITHIH R
HBREIh B3RS, ZhdDZE k0. RS(EVEior(G,pr,f))° TH 3
DAEREE2HIBRILE. R Z2HZEL., o, FHHOEER (BROBEE) &R
LR TS LBEENEZEERU R
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