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Lo} 2dNAD Has EANA B #FHHE] ALHA ged, FEY AL wB o
2E Jobol 55U AFAAZHE ZE Single Machined WA o2 847 wid o] ¥3FIAEL
Jobe] A #AIZre] T2 FoXE EA ad2 HEPE B BEFIU ARE A7 4
A &,

metd B dFoME o AFAHE ZE Single MachineZ Aol A F3712 A& 343857
At AA, M2E 24% £ (Job Pair Sequencing) @'D’fﬁqg AN, AN EITH
€ JobEztel Sequenced #Oo 2 HlmEtY FH7IAA SR Aol wFAT Jobd HYT
o a2ga AAE 2R Eﬂo}"q th=7h e} Jobell H8 Al AEE JobEZH) Transitivity 7}
AEd S FTHToRA FEUIAGE Hag A 7 I95E THANUS

% A A Single Machineo] ©]&#Ql AF UL IZHHE olfFE

Random®& Job =#¢] 4% x& ¢844 WYPELS 1A &2 A 4 Sequencing A2}
E9 APFAHQL vuEg ¥ + don, B I AAEE F8 AFEAC ke ATHTL

ul2tA  Single Machine F-Ale %e d7AEd 9siA dAFFHAA ged, WA, Job9
Adjacent Pairwise Interchange £Ado] tidt /g & 7]¥to.2 Baker[2]7} A &o] utd A%k Jobg
Mesly] 93 27448 AA YL, o]F 7]dte 2 Wilkerson®} Irwin[WIlel] 8] ZAMH 7]y o)
MEEHAJHE] = GE 7] &F743 02 SPT(Shortest Processing Time)9t EDD(Earliest Due
Date)7} A A =o™, SPT EDD 73-& 7|¥te 2 Baker®}t Bertrand[3]7} MDD(Modified Due
Date) 7+3& At =d, B2 F3d g MDD 542 Fx¥ o2 YFHUTS, 41

HZd = Panwaker, Smith®} Koulamas[6]7} M2 & &< PSKE A|As( L, FAFOZE
Agste HHHE dvd YA B FRED Aoz ¢S Btk E=§ Holsenbackd
Russell[5]% Emmons9 7# 3 Dominance 4 &-& Al&3tE A|2¢ NBRE /st $47]
Ade] X Ak FAE ol FUAT AT e WFEE ZLE FAC dEtd HHolx:, &
Ao disteds dFE HA ZAEE 78 oAl

2 =TdAe WA, F971A9E Hag AE £ de MRS ¥Z1ERQ JPS(Job Pair
Sequencing)& #Alstizt 3ok A Al EE FFH S Single Machines] A Jobe] Al ZHA]zte] o
ZA FoAAe ALE ez BE 2AF WY Jobl:*-% F A oz FMABAE v
A HFAR o o] v :
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a3y AAEHE €37 HL F A Job e &AM BAY vmeA H3Po] npFA A girim
#gd Jobg Ul 2AF U JobloE IHET ZUA olHE AYAAE E AAX ) djd
o249 FHo] F AAHoJoF Frk A Fod & dubAQ FTHEY HEH 2
AZ g4 JobEZ oF7HE vlEZ3¢r FASA F7kEE FAHC] A:, Aol ulFA T
Jobs AE3Es FAGANA 8ol HAH ofuE Jobk Ao vtEAstir ATHA Rete
A% 248 £ At

uatq B =FdqiE oo g o]&AXY
Job ZtollE= ©]) 33 (Transitivity)©] 4HE S 5
gtz HE Al A EgE Jobe 27
HZHoz Aed Jobol 7MY ulEAF M€Y

goz AAHE T2 HE A AddxE
st st ol P4 e FHFe2A ANHE
YA vz AYAAS =9, ¥ @] A
BY 4 Q3 FH7IAIE HA8 AlE F+ 9

tlo N °H' ol

e BF 5302 FAHY QY. 17 MELR
718 qtt. 2389 A = JPS(Job Pair Sequencing) @3 tHe] /hd &
& AL Al o] A(Transitivity)ol ABHE FTHAAE BY) 4Fole=s AER

i1, JPS &t

1. JPS EEH1E

e

=2 ABA ANHE TIFHY 5L o 2AF B4 JobE TN FIAG
oM Aol vhgFAF ste Jobe MY A%, T A Job¥ o2 wms e A
R-=3

>

o] 43ttt Holth, wetA o] ¥FFHL B =HoAE A% £ (Job-Pair Sequencing)
THoE R HHFH(e|F JPS Al ok

JPS @2l dig Jide d9Erl fistd g9z 5 M9 Job iok j& e EAL F HY
Jobell A 7153 A BAE Job i7} AFF = H 9 Sequence S 1 vt A< S'Ut —’34
g 5 9w, o] o) Z} EABAAANY FAESF &Y vuLE Tt Mol wtFAE Jobs
@itk WA, 24 @AM Y FE7NA g2 os (4 2D 2ol Add

e ok
oft e rd

~—

T; = Ti(s) + T;(s)
= max{(s;+ p,— d),0} + max{(s;+ p;+ p,— d;),0}
(3 2.1)
Ty = T,(s) + T.(s)
= max{(s;+ p,— d;),0} + max{(s;+ p;+ p,— d;),0}

AN Ty & T &8 vBlastd o 22 & Z2e eAdAdA A Jobtg Aeo] ut
FA3 Ao Meste Ao JPS @FF AT & =FodAE Job it A= Aol npEgAE
AAYE BEEE] el - 77158 AMESZIE sta, 2 9 Bee f o 71EE AR
Nz g o] 7158 AHE3dte JPS @@ A W& dao] wpFAd sAAAE H5H Zol
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Z} JobEo]l ThE AFAAIZE Ze AdAEe (4] 21)dA Aggo] v
A4E Ay faM e A2 FESIY d¥Holel Ha, ol &
2tz 4R 2ok weEld B =M neHe B F$E 44
HzA (4 2D & Sequencedl* Job E€°] & #9 FHE 71EE
ol & HErIANA HA ¥E(Earliness) 3%+ (O) 712&, ¥71X A (Tardiness) HE 3 $E
1= AR3I7|2 H .
HA, (4 2.1)9 Z+ SequencelA JobEo]l zte e Held wel Az @A 713 =2

AEE 971 Aol ol HoE V|2 FES H, T T, 9 27 #AE € &+ A %
S e Adgo] upghAE Jobel A AAFET U A B A LolME Zzhe] B RelA
o] ntgta gk Jobel ZAE & v 2AH, & T(KT; £ T,,> T; 7V 2 & e 2734
ol TEH HyHAr Ar)d HBH= 75’—?“—:: 47} o)t olof] g ZH o] fFeHE AR
AuEd o933 Zoh
o(3 g
Ty— Ty = (sitpi+p,—d) — (s;+ pi+ pi—d)
= (s;+d)—(s;+dj)
ﬁ(s+w<@+d)‘ﬂ7;<ﬁ:ueﬁ
else (s;+dp=(s;+d) o8 T;>T;: (57— 9)
SEE:
Ty— T; = (si+tpi+p,—d) — (si+p;—d) — (s;+ p;+ pi—d)
= (s;+d)—2s;+ p;)
if (s;+d) <@2s;+p;) ol8 Ty Ty : (1 = ))
else (s;+d)=2s;+p;) o1 Ty=2T;: (j— 0)
°(5 g
T;—T; = (si+p;—d) + (s;+p+p,—d) — (s;4 p;+ p:— dy)
= (2s;+ p)—(s;+ d})
it (2s;+p) (s;+dp 1@ Ty (Tyi: (i~ )
else (2s;+ p)=(s;+d)) o1 Ty=Ty: (7 — 9)
°(g o
Ti— Ty = (sit+ pi— d) +(si+ pit p;— d)) — (s;+ p— dj) — (s;+ pj+ pi— d))

(2s;+ p:) — (2s;+ b))
if (23i+ pz) <(2S,‘+ b,) o] T,'j <T,'[ : (Z - ])
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else (2s;+ pi)2(23j+ p,) o] T;z2Tjy: (G— 2

Il. Transitivity S

JPS 33 o8 F 7] Job ol vlEAS SAMIAAE IR HA TEHY A4
A JPS dFEe] e Jobol st HELET T & w, F A Job FAA MHHZA &
< Jobd A A WEd e g 2astA] A dd. &, JPS g2 EAE ALUS o A
85z ke Jobs A 2AZF 1 UlFA ALAZL F U o]EAQY FHYol o]FojxA &
=09, n 749 JobolM LF = oA E Computational Complexity7} O(n®)2.2 Rgo] w7 W&
oty 2¥i MEHA &2 Jobg A 2AF 1 A 23 AYIAE FelE n N9
Job FellA HZFE A=HE Jobol UMA (n-1) 7Fel JobEo &4 vt Md=o|deA A

&

¢

t}.
B =RdHE old td o2 el Z=Hog JPS &I 7E HEL A Job 7+ Transitivity7b
s S Roluz Frd 1 AAEA 8 FHE Computational ComplexityE O g ZHAAZ
93, JPS €A ToEE FHUIAAE A4 & £ USE Holux It
a2 n 7H9] Jobzte] JPS R FE A& A TransitivityZ7b BH58E Heol7] st o=
A M9 Job i, j 283 k& JHAEVIZ gk o] W M JHe] Job Eol W& FH 22 (Theorem. 1)
S TEIOE JPS ¥Z1 AL FEVIAAE HAH3E 5 Urh

(Theorem. 1)

Al 78 Job i, j 2 kel W3t JPS ¥ZFAS HERS W i~ j ol j o koW

i — kZ 2u]gohA TransitivityZ7F 8 n & 4 ot

(Theorem 1)9] $8& st WA, [ — 7t He RAAEWS A¥ryd 771 3971 &4
sta, o] RS A3 v ot [E-1]¥ Zrh

[B-1] i — j & BAANAM Z2A2

Condition

G-z | OO 25+ p<s+ d;
O+O

(i—pg | OO
O+

(i— s +O
O+

G- e | OO s+dis+d,
O+

G- s | O s+ dicas,+ p,
C+0

G- e | O 254015+ g
O+

G-, | O 25+ pcas;+
O+

Z5 JPS @3 A e i@ Transitivity7t TH5HE Bol7] faiXE, A9 o] - 7t He
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742 A ZAEHR jo kb He 7T7HA A SS9 S0 A¥H YEd & JYE EE
CaseE 1gdsfoF ot 284, Job j7} U3 Sequence XA Autd E7 XA HeE Hol
= Case¥ Transitivity Z2H A A LA E7Fsd F o7 e o0& A Jux]d djsh

Zwuto] AAHoz g dEdy B & Ut
&9, Transitivity 23 98 2tz19] Casedld] %oz HZEHE Jobo] tt22HEE Job i, j

ag 3 kol g AaggxoMe FNXA dej= FLsA vedr 28A FHE A3 v

& Job i & k 7} APAX A 2AHE H7|AA o] g FEE vy & 5 Ao
wab A Transitivity £%o] QFHE 22t CaseE Job i 9 k 7} AFHAAA e

A deol wa AN 47X 2 2FFI e, 4 Jobel £ ¥ o YEbd F AT H7IA

A Fefol wet RS dgo] did ARAJD FHe] aFErt a2 ZF Group EE

9l (Theorem. 1ol Wigt FH4de HoHzat

(1) Group I

(o)) Condition (i—7)5 & Condition(j—k) g ©1 AEHE Case

(PR 1) s;+ i+ e < dp VR sp+pptpi < di 0 BAGNME ¥ Sequencedl A=
G R do] HAER @7 WE o] W= Condition(i—k)y E (Theorem. 1)0] THE T

(PR i) st pit b > di O spt Pt < di Q1 BAGME dA, F AL g%k
et tiAl AgE Hel M2 A, s;+d; > st d, TAV B3 £ do. 284,
o] & Fo]A Condition A s;+d; < 25;+p; < s+ dp F s;td; < sptd, BAE 4&
& 7] el ol JMACAN g BAY M2 ReH mEA BAEHA g F ot

G i) s;+ o+ b € dp ©O1 st ppt+ b > dp 9 BANMNE A Condition(i—k) g
2 (Theorem. 1)°] &},

YR W) s;+pitpr > dp O s+ putp; > dy A BACAME FolF Conditionol A
sitd; < sptdp BAZ ol W E Condition(i—k) 9= (Theorem. 1)°] ZE AT}

(2) Group O

(o) Condition (i—))5 9 Condition (j7—k) s ©1 AE= £ Case

(7143 i) spt bt 04X d; 2 Al A, A A FE 55 15
sit+ spt et b < st d; 9 2ol AE WEAZF # ok 28z o] 4& Condition® 27

FEHE st d;p < 25+ pp AT VA BEEHY, s+ p < s, BAT B

oy, o] A doA F oA Ade] vuEHI] Al DA Active o] AT F, F
789l Job i 9 k 7} HAEZR e v AYBAC 7] W] Acrive 2AEES /HEPE W 2
=3 geoh

(7+4 i) Spt+ ppt P d; 2 FA A= Fo|A Conditionol A
sitd; < 2s5;+p; < 250+ b &, st d < 25t p, BATE FEHZ A& olE
Condition(i—k) 2 (Theorem. 1)°] 5@t}

(3) Group I
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() Condition (i~)g  Condition (j~kg °) AFHE Case

(7R i) s+ pit b, < dpy BAANNE QA =224 Condition(i—k) g 22 (Theorem. 1)
o] 24Ye ¢ 4 Utk

(PR i) s;+pit b O dp BANME F01R Condition| A 2s;+ p{ 2s;+ p sp+ dp, 5,
25;+ p; { spt dy BAIN SFEHEZ o= Condition(i~Eg ©2 (Theorem. 1)o] ZHHT}.

(4) Group V

(o) Condition (i—j)q & Condition (j—k)g ©1 A== Case

A7l 8 = FoRA 2s;+ p; < 255+ pj < 2sp+ Py
2s;+ p; < 2sp+ pp o A Condition(i—k)q = (Theorem. 1)°] THETh

ConditionS. £ % § #A, =

AollA z2d AF Case ©]99 RE Cased e FEAAE A9 fFAIH. wabs EE

Casedl i3 ZHe 3% AAE [E-2]d AHIYsigo 2 A3 ngdE EZE CasedllA
(Theorem. 1)o] THEE & & U3, & JPS €8I 732 AHE Al Transitivity 7} #FES ¢ F
pa=
[¥-2] Theorem 1 9
R . ) ) . ) ) )
(is) (FPRo| (FPRg| (FPRe| (PRl (PR (FRe| (PR
—/
(B (kg (k)
(=) pf or (ik)g | or (B)g X or (kg | C(ik)g X X
or { ik} | or (kg or (ik)g
(i—)) @| or (#k)g | or (ke X or (ik)g | (kg X X
or (g | or (kg or (ik)g
. (iR)g (kg (kg .
(Dol o (e |or (g | < |or(mg| (o X x
(i) g (kg (k) g
(i—7) @l or (ik)g | or (kg X or (kg | (kg X X
or (#)g | or (ikg or (k)5
(iR g (B
(=D X X or (k) X X or (#)g (k)
or ( tk)g or (k) g
-, (lk)@ ( Zk)@ ( lk)@ ,
(e or (ik)g | or (kg x or (kg (#)o % x
(=De X X or (ik)g X x or (ik)g (#)g
v. HE

A &ZA 7ol tt2 A Folx = Single Machine A& Aoz FY71A4E 43T

MZE JPS EF73AS AASRAL, JPS 23] FE71ALE Hig &
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2 yol7] st HdE g JobZtell o] @A (Transitivity)e] FHE-E 24 7Hed BE Z %o ds}
o Fg3t4 A E9 o] A (Transitivity)e] FHFo w& 275+ Computational Complexity
= O(m)AA O #AAZ & AR
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