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Railway Seat Assignment Modeling Towards Minimum Seat
Separation and Seat Change

Student: Tung-Che Li Advisor: Dr. Yu-Chiun Chiou

Institute of Traffic and Transportation

National Chiao Tung University
Abstract

Seat allocation and assignment is essential for reserved seat transportation systems.
Poor seat allocation and assignment would reduce load factor and seat sale revenue.
Especially, for the multi-stop train systems, proper ticket splits for group ticket
bookings or seat changes during trips, may help to increase load factor. However,
without a proper model, arbitrary seat change and seat split cause passengers
inconvenience, but fails to increase load factor. Based on this, this study aims to develop
a static seat allocation model and a dynamic seat change control model to

simultaneously maximize the load factor and minimize the number of seat changes.

Numerous studies regarding static seat allocation and dynamic seat control
(assignment) have been developed. Some of them were developed based on historical
seat bookings data and adopted the bin-packing algorithm to modeling static seat
allocation. Following the same vein, this study proposes a novel bi-objective static seat
allocation model towards the maximization of load factor and the minimization of
number of seat changes by firstly assuming all passengers have to change seats at every
train stations which breaks long length booking seat into a series of the smallest length
seats (1.e., the standardized bin). Afterwards, the model attempts to switch seats among
passengers so as to minimize the number of seat changes and maximize the load factor

simultaneously.

As to the dynamic seat control model, this study develops a fuzzy logic control
model to real-time determine the incoming booking ticket whether has to be seat
changed or not depending upon the current load factor and length of the booking ticket.
A subjectively determined combination of logic rules (SFLC) and a genetic algorithms

(GFLC) optimized combination of logic rules are developed and compared.



A simplified case study with 6 train stations and 6 seats shows that the proposed
static can increase the load factor by 6.7% at the expense of only one seat change
comparing to the model without seat change allowed. Another simplified case study
with 8 train stations and 10 seats shows and the proposed dynamic FLC and GFLC
models can reach the same load factor, but have slightly higher numbers of seat changes,
five seat changes and three seat changes, respectively. A field case study on the Puyuma
train #218 from Shulin to Hualien shows that the both proposed dynamic seat control
models can increase load factor comparing to the historical one by 0.1% and 0.1%,
respectively, but the FLC model tends to generate too many seat changes (a total of 79);

meanwhile, the GFLC model has only 4 seat changes, suggesting its high applicability.

Keywords: Rail transportation, Seat assignment, Seat change, Bin-packing, Fuzzy

logic control, Genetic algorithms.
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ZEBY 7B B F o A ffE two-dimensional knapsack R %% 2 two-
dimensional bin packing F* 2= 384 B] 2 #c§ 4.3 K7 Fe 22 2 CPLEX %
HHM Y > B (83547 1 # IO/ B 2 i £f2 1) CPLEX &% R fznpe
o T RjRERS EERIEE .

(H ............................................................................... B

B 2-3E- Azl

2 EQ013) e ¥ ¢ FE R o R BT B SR E ST e g R R
T e A ek e e R g B R L 0 TS Bk R
zé‘ik—fﬁﬁ%giﬂ#ﬁ/”\ - B-kTegizml A =g Rl F

FHMAET R A RIS fap A gdekd REN R 5 0 ) R

Fo Ay R RREA LD i S o B AR LA P LD

BRED G AL A BIPA REF R AR - AT bin

packing B 4 U H-% BT fi:f,% PREIE R NP Y o % FE R A set

covering F* 3Z e V- Fe Pl B g g3T [ ‘}’?»\I'Jiﬁ B R e BREER
£ P3¢ % %2 2 (Rule Based System, RBS) &k &2 F 74k i 2 S L % & &
ﬂ%é%@&ﬁm%ﬁ??ﬁmﬁi,&aﬁﬁﬁm$$&@ﬁ%&%ﬁo
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F22-15 BdpP AR M2 e T2 RE B3 2 g TR 2 R g i
[ R JRIE L T E Rl ;;Jql ? %0« 3% d R B U First Fitr 2 Best Fit
B % » #2 @ Clausen et al. (2010) 5 % — =& ) REF BRI 0 T 9 B4
FPREDER N - H BRI PR PR R - RO R PEFER
* 5 k@ 2 iE(2013)9] * Clausen etal. (2010)4% ) ez £ 40 F 2P0 & 5
GPERERTRYE CEE Y A SERHEL o LG B E B R K T
AR R AT 0 5 L R iy R

22-1 AR F IR bR ALY R

e % i3 ¥ R F1E AT E
Wong etal. | # f -7 ® full assignment
(1993) ® bucket control
Lwigetal | #i ARE TR 2 ViR | @ 43R Pl
(1999) -

LR % #,‘5':}( R @®ias
B4t G R R dp
3
Boyar & L T REWMAR 2 L {FRIEY | @  First Fit
Larsen(1999) 2 W hlz TR I EF R | @ BestFit
iz L el 5
Boyaretal. | # f& e LV fAig sh R L ® First Fit
(2001) - R AT IR
Kohrt & 1 AFERITRE T 2 Tdg iRk | @ Tree search
Larsen(2004) 7S
Clausenet | # f& - 7@ mr g EF g £ | @ Knapsack
al. (2010) & 5L T 4p R ® Bin packing
2 graph theoretic > /2 /&% 37 | ® Decision tree
Lenv (T2 &> ® (plex
3 15 Y82 g E B | @ Binpacking
(2013) BBk A 4 RIE ® Set covering
Y EMMELTE AL | @ RPN ks

LAEerg 4 s &

NS
=
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22 EHEAH

% 44 1 42 (bin packing problem) % 4% FHr GESEA- SN R el - JP A

F(bin)? > AR REALET P HARE Y Gl f R Sk AL 4 iE ol
Bl s BB RL L 2 BERIR AT S o ﬁ*ﬁé—ﬁm:ﬁuﬂiﬁﬁﬁﬁﬁ’
Eéﬂiﬁiiiﬁ%:ﬁiﬁﬁﬁo&:ﬁ%%&iﬁg%p BB N B

s HP je]={12,.,n} et P N BEGFN AP HEAL B AR
APER A RRA W AT B RERRE R RPTG A S
Tom <+ TR WER A AEMNHEAT - 2 BRER[FEIEDD d - 2
EAI2IME A I TP FHERR L AR ARG > TP R
EARARE N A B PEA AAR 0 B e > WA R G d RARE S o

Wang (1983) 1 — & & 5% coit i RAF i dmie Mg BB 0ok T & R
EEF DN m;aT@AFWEWﬁwﬂoﬁpiﬁigyﬂﬁ%“Fﬁ%%g
W rok TR B AT 0 B hd BAEAS e ¥ 2% B2 guillotine cut
S Eo] ik dBA S P i d a8 4 ) guillotine 4B 4R R
1 BLE AR RS B A2 R odok R e F ARG g B )
AAEE SN o 4ol 2-4 -

93
P, ///;/
A, /,’/}
7
Y p =
Py 7/, 1
2,
l
o l ) i
- —ql N ﬁqz - d“l

B 2-4487)2 kT2 5 S 5
7 & JR: Two Algorithms for Constrained Two-Dimensional Cutting Stock
Problems

Martello & Vigo(1998) 12 F 17 # rfd erfics R fRd- e P 481 ¥ ¥ =
4 B AL = 370 lower bound » i B -5 $ * nested branching e 18 ¥ o
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outer branch-decision tree !Z % inner branch-decision tree % =t » % i§ outer branch-
decision tree % % i# & 2L11 depth-first & i /2 #-4E3 74p i’f"\i'Jifi T AT R §g
+ > & ¥ %56 lower bound 2 A+ a3+ A FC EHMMP > FrA TSR ER
EPE R LMP 3 a7+ SRHMPEF LS - BRI ERFENEZIH
NEA s fgF P “m’fﬂf‘\l“}i Fog sV gz P o 0 g 2 ll?r“ BF oA ih

‘;Er

& ;% » Finite First-Fit & ;% 14 % Finite Best Fit = j# > Finite First-Fit #_#&-#7
4N E R TR G R 0 3 TR b B A BRI K < BT SR
Finite Best-Fit = /2 £ #4573 B £ 3T B R 2R KB I MG 3%~ ~ 4+
VR R o T 0 35S BB 0 % — FFECER 1Y best-fit algorithm i {7 15k F K48 B
A8 (strip packing) > % = FEf L B3 fpdF cniE e h o A fa 3 P o BfS E ke N
a2 ¢ mizdy ¥ 7% R % inner branch-decision tree f& AR4EA 4 4p i T < 4
F PR F R (T

Lodi etal. (2002)#¥+ Bin packing problem :& {7 = gk@éﬁ ERC N L DAY S
RS S ain S8 S SR E T R SE R A S Nl SO I pE USRS S

% > — % 5 one phase algorithm » figsf gk & 2 8 24y /e X~ - B 3
£ glens a3 ¢ 5 % = 4 5 two phase algorithm » i aF = 2 2 L e (7 strip
packing » ¥ B4 % f*ﬁﬁwwwa&ﬂ*%&“WMﬂ&ﬁ*%iﬁ’ﬁg

P
PHEAE B8 BE )0 0 % PR EEF - B R strip packing JE {8 0
FERRED - BPERBAE AT ERVRERE AT WD fS P o n b @S
B E R0 ¥ ¥ AU PR E 48 W00k (level packing strategy)s siig s o HP & 2
Next-Fit Decreasing Height (NFDH) i v4 ~ First-Fit Decreasing Height (FFDH) i 1
r % Best-Fit Decreasing Height (BFDH) i % % a2 % 44 F° 42 - Martello& Vigo
(1998)#% ! 7 F 17 % 44 B REAF £ f2 2. & /2 *2 outer branch-decision tree % inner
branch-decision tree % = - outer branch-decision tree F¥ EX &_7 & B & 8t + §_#¥-4F

Aj4p %Il § eh= §8+ > @ & inner branch-decision tree R &7 & & fE4EA 7 1AL
Apind| ~ 40+ ofEag - Lodi ef al. (1999) {1* Tabu search #-4£2)3p /%3] B 44
Fo X R FEE AT T P IR S R R R G AR SRR

BARE LT A b S E AR K L e g ) i
SR MTEAFIE 7 B (8 3%F7 f & IRi5 4 tabusearch 2 AT E R F KR TR

Pisinger(2002) ¥] * Wall building approach % f#;i- " 4~ 1% i 35 > 2 | *
Branch and bound £ 1 if & A B T ASEHEF AR - BHFL 1Y - =
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Branch and bound #-= — fﬂ;ﬁ%ﬁu} Korr g g BB ehiERF %ﬁ‘“’ ﬁﬁ%%
# 1" K 3% (container loading problem) f§ f* = &% ik = % 44 B* 4% (strip packing
problem) heBl 2-50 FAEARERFEM TSR HRPE AV TR G
HEPRR = PR F AL E 78 it n:#ﬂmml“*%‘f Ao e 5
%"H BEIF b 78 2 B e g ik B AR 8 = S 40 BE ATAR 02

layer of dimension
WxHxd —

w d
B 2-54 k73] 4 A

7 FL % & Heuristics for the container loading problem

Lodi et al. (2004) 5 7 f# 4% 44 B° 482 = 7 = @ F¢ & K fa (level packing) & f#
o5t o FE R K40 A & & 5 = 4 0 A 8] & Next-Fit Decreasing Height (NFDH) i v% ~
First-Fit Decreasing Height (FFDH) 3 v 12 2 Best-Fit Decreasing Height (BFDH)
Rug o 22 ARG ANE B AR B LG R AR R AT &
B3~ = 455 o Next-Fit Decreasing Height NFDH) i #% #_¥-8 § 4353 ~ + 43
FAOZTAORFT - BEVAoR NS LET - BEFER AR - BES
#o BRI EHRE AT - BB 2 T A BB TR T AR
SRR TTE Y CFFRE > B&F UL A # T First-Fit Decreasing Height
(FFDH) 3 % #2 Next-Fit Decreasing Height (NFDH) i v% 4p i » f& & 4o % & 3% » e
FEAGE AR AT S R kOE R %i‘éi »~ T 2 enpE & 5 Best-Fit Decreasing
Height (BFDH) v fr $#-% - BAEA2ar A 53 chde 27 > A% - BIEg »
FBFRODEVEERPFEGAE I R BRBBIT AT > BTG T D
Fe R B e d] p o BB e R cnaea) 1 S X T e R ERATOORE R “ﬁ? R U A
R 48 Kk ohiE 5 - S AL 1T Floor-Ceiling(FC) i v% » # & ;2 &_Best-Fit Decreasing
Height (BFDH) g eat # » BABA R0 & FE K 7830 > d £ fpe 2 fp)3a 3
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P R L BEVHE IS FIERE TR T L F R KM d R LK EHHPINA
g4 J’K 12 Bottom-Left (BL)™> /£ &% &L » i3 > & £ 8% @;&:}F] Jei— AR F'K &

BRAAHF T 3 L Z i ER > 2 AN er el T RS

Y AL e Hdek F RAEG T ARD L FEASIEE A2 Bottom-Left

(BL)™ i# ek fadpin s B0 T R € 55 Jeac e

Fekete {v Schepers (2004) & 4733 & 2 3 B XA MEFRLEF SR & o
AR K %'JE'J#%FF“ AP E i e e b L YRR A
SRR L S R AR § AL R D B A BT
# graph-theoretical P2 kA& 2 X & 2 5% > e BATOHRE 2 Y Y )
* interval graph e F kAR DT L KOV T4 100 B2 X WA RAR
- fAER T e AV MR S AR S e T by R
- P R AV URAERC FEROFRTRAAL AR ;{;a Fime H ¥ Ty
TEBMPERNABER U ¥ - AL BAEMI BER 2557 R
WEBDEG O RRIRZE RS SR

5 i&
eninterval graph ¥ % i 7 ¥k 0A 4 0 3% interval graph 3 — B direct graph > F)
g f VA grap g

22

F\ L i!-\l_‘/ L%I)‘ m”'?ﬁ""‘i‘f% *

%F‘

‘E‘_

= interval graph ¥ 4 f ciudg o (8 & G~ 0B B L2 ARE R 0 AR dg ik s inge
R ERLE U S B = REDFR A 0 46 BF Bpdp e ot F R ew - Bk B &

R F AL RREEE AL A R o Aok BB Y DIBE L o dp R AT
FE ORAR L R A AR T (R d SRR e A R AR TR
B enig Atk gh F LR F A7 RHRARD iR AR T4 o)
interval graph ¥ 7 & 3 fadkenA 4 ©BiF . ARPRIG S TR REAL L

B2 ik e % o

Pisinger fv Sigurd (2007)F1] * & f& = ;X2 2 # & R3] &k f3/4- - 2o Bin-
Packing Probleme :%#* 3 2 Dantzig-Wolfe decomposition 5 fA#:E = 7 — B #50»
B REA R ARREZ 3 RTRE o A RPRE I ARMARE FfR 5 %87 7 L % Bin-Packing
PRV GERPERPE A REEE- B a5 v FEEfENE &R 1Y
iz &2 7 Set-Covering Model » 28m 7 (5 af3 8 &7 e 224 < » #7101 3%
% 41* Delayed Column-Generation % % LP-relaxed set-covering model o =+
{2 eh3% & P 12 CSP(constraint-satisfaction problem) &2 » 12 F18 & § &0 reduce cost
Sl L R-E 2w BT e fd A X fL 5 pricing problem o i i iSRS 2 4
i B ekt e
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Parrefio et al. (2010)12 — B #7¢7 GRASP /% (Greedy Randomized Adaptive
Search Procedure) k e d® = e R 4L > & B 24 ¥ U L% T2 B fa e
M RR AT RALE ] fF o 9 4887 & % 0 5 B 474 GRASP
SR UA BREE A > & w5 constructive phase 14 2 improvement phase > 4%
P ] R A P AR A 3¢ R B B R T S S R
# ° BI34 7 constructive phase 71§ {¥ » % constructive phase F# £x > % B3k S={E}
PR XEZFDLTRFDEL  B={by, by ... by} EERE ] IR L A K
BrfaF - B 222 F P3RBT ES - B3 s %ﬁ—? T &
FoAZIATNS BFLEL R DRI RAATAL DS FRET L EH
EIL A AE s A o Y EE R A I S 2 e G
Best-Volume % Best-Fit » Best-Volume & 3% # it &35 5 ~ 7 F -] 38+ > @ Best-
Fit Z35 8% | 43 BB e A 32 Fong e el o sV 50 a3
%~ GV R I ¥ {4 constructive phase F & &z 2R ] FF e d bt B & AL

“fF ] EENEES Rt F BiREATT & fq—??;mg ok - i

% improvement phase $%4 & 4% f1 2 B vz 3 :2 L & constructive phase ¥ I
R § - BEMK%S IS T Y A D R M B s AR
< 45+ ¥ a1) $§F — B {7 constructive phase €17 2 x % a3 5 ¥ - kg @
g F Mt T gk g3 ¢ k%] 53 £ 41 > 218 £ 378 {7 constructive phase
eh R el S EATE 0 ABB A 308 2 B R S KON T a5 5
B 3] 0 NESE MR B R A B f8 3 BV £ 373 7 constructive phase 17

ERE I B IR A B ] 53 B0 KRR
g G F - BAR A S B g o dEF L A H o B

dten] 45+ ¢ local solution ° %A 3 205 2 & 2 2L 7 R & o GRASP 38 3¢

k& 0 b ¢t A improvement phase 3R 4 X ¥R
ik T A L R A 2 0F o

Ana {v Andreas (2017)) @ Ff B AP 7 L 2L F T2 075 =
e e pe ik BT %3—%@”“ P s A g4It ¥ A9 GRASP
Sk e — BHIT CHMO inF e & f> 2> 1 0 i 5 e CHMO = 2 % eJg® gt
RAEI KA - =% Lok - fﬁzﬁiﬁz’v’ﬂ%’ﬁ AP ERES 25
RPIE R EE - fmd L 4w & > JI* treesearch i 82 R f34- 2 B 4 %
BB FVER R doie ﬂi‘% Bih H ﬁx*‘ P ARG s % - E’?’ﬂ%‘ii‘i{ B
CHEHFRY AR Ao A K RN S LR ) BEBEE

‘-\-N

<
T

jul
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- PR T AR e R RV AR
faw AT g AR A AP R OEY 7T I 2w B LR
ﬁfff‘fjx?é’?i% e B 5L 3% i e0id P (LIFO, last in first out) o & {5 3%47 3 4 W/ *
Cm32 CPLEX 2 #4235 M2 AR > FRAIE 12 - g7 F

Be i % o 4B P dp VR AL R )%, LBRTERF RN B ARk S B &
=¥ 0 328 &I LIFO ' A4]5% ~ JI* tree search /i & i (7 3| [ 4 X9 A
FRE AP RETIRA A BI0A SRR R AT A A B B 24
OSSR R AL R L o

£2-20H2 ERFWY AN

e Wi | Mk PETRRT:

Wang (1983) = 4 | Hig & | Cutting stock

Martello v Vigo(1998) | = & | & F¢ & | #% * nested branching &4 8 & o
outer branch-decision tree 4 %2 inner

branch-decision tree % =

Lodi et al. (2002) Z— % | Hr¢ & | Tabu search

Pisinger(2002) A& | & Fe & | Wall building approach # Branch and

fu

bound
Fekete - & | HF# k& | graph-theoretical
Schepers(2004)
Lodi et al. (2004) Z 3| 3¢ | Level packing

16



Pisinger(2007) — M | 3 F¢ K | Dantzig-Wolfe decomposition

Parrefio et al. ( 2010)

It
s

% P& % | GRASP

Ana f= Andreas(2017)

fu

@ | s rFk | GRASP 2 ¢ cnCHMO = 2

% 2-2 3 ERPEED G /J?rf{fﬁ’_ 740 B L RUAB B P lia‘ﬁ/ki’p mte
A8z A AR B K O AR A L s B o B9 Lodi et al. (2004)3
i1 level packmg IR R IR FRE BT R G RarR R TR ®ae 8
TP A BIL 2 R A Ap % i ki3 Foscen®er > ¥ b Martello e
Vigo(1998)#7# 1 {1 * nested branching = = #-] 4£4) 3 /%I ¥ % B e 42753
B SN R M) AR A iR B A G R PRI R B BT R B AR
LR E AR BT B P0D fa o o F aRSR LR T B fa¢ G § 7k = o Fekete
Fv Schepers(2004)#7 ¢ * &7 graph-theoretical < Jg 7 /| #B3) 3¢ » * 4B2) 01 B 14
ARSI R A AR T E R M)A R Tl B R AR A dp R R AP

& %

USRS ;V«iﬁ’éﬂﬁiﬁ%jﬁv@iiégm% N AE AL T o
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YR FTHEAH

fd 2 A AREE L A R L T 5 R 2 kD (R R g%
ot T AR R B T R R FA G A TR A T 0T R H AR
R R EE R R R B St A ke 2R R AR g ek
B 2 (2013)F & F) A (7 A g F]  MRR L TR 4 R enTFl R RS
bl b B e ot At AR AR o 4 e BIE L L HRR FI B
i#;,ikl?ﬁ]%ﬁ*’z’% vl PT TR ER o NT AP MG FENS
HE R RS S B RN R 5 TR E AV CERE B anh S

R B AR E fﬁ#ﬁ@[&&&%&@ TA e 45 % L di o
3 S pRAz2EM=ELALS

RETG 012016 F 30 S4B 218 = A B 23T B FALE (740 A st A4 o
F A3 R E AR A - B R MBS Fdd A 3-12F3-1

@iriprir 8 A E - % p i R A B0 A0 BAT 0 e

AR A - F| R e PR cnE A EE L A S Bp R PR
o B L AR E AR E PRI E AT T B AR A B H L

EEARTR PG LF A o BMCRE T Rl h T P B B ARSI B2 ARR
FAEFOLERS LR3I T g T E AR AR R blRE
AP BB T Lot GIRE o

#3-12016 83" - % A2 BE:7L #icd

Day B 4 ® 1
Mon 172 229
Tue 151 258
Wed 145 182
Thu 139 207
Fri 94 204
Sat 91 248
Sun 83 250
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mi A @] 58
B 3-12016 %3 " %— 8 A 2 @4 L&

AR TR G o d A 3-22 B 3-27 —fgﬂzﬁ’iu’z%ﬁ#mlhég%{\&%

WA D ECHEPERE P ZE-PRE WKL L 0T EER

EE’%,B‘——% w0 ,"1’%‘ &l 7. ”}; A% T P &:F‘ mﬁ’{-& o T2 1!-\5" ﬁ’&ﬁ A "/l: gz,— L i“’:]’,g

RIS 2 BAER L T R T IO L ERAE G 0T B BT L i S eh T i
%%ﬁ&%ﬁ—ﬂg &F‘ ik S H A vs,,\’i’ ﬁ’ri%t T jﬁj:g%ﬁ[«%g, TP A ? h & gp S @] B8
*z % ek i:’»';}g %ﬁ}:’&ﬁ.? £ 3N H A 3z ”x;:, -k i:’l;}’g %ﬁﬁ;ﬁ;ﬁ_ °

43-22016 3% §— 8 A2 BWTL T e

Day |13 A *c{7 g3 | W48 % {7 g2
Mon 163 km 194 km
Tue 169 km 191 km
Wed 172 km 194 km
Thu 169 km 194 km
Fri 169 km 207 km
Sat 171 km 187 km
Sun 161 km 192 km
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AY ARG fRT PR BEP R EE BREL A FERAT G P OLE TS
EHNAREFRCIpREETEFEFS TP EED S Fa G 7 kil
A

)

W3-32M3-4A0%52016#32 %= Behhi- U2 LY HE T
FreZo®BleTpuEd- 2 b BAREAPREDE AL bl
FH-TTE AR E BA LS BRE S TR AR L S F 2 G
BABR S R A A # 58 H Az qpin e LHBEP RS A BEP S5 R
AEHP LB BARERMESORE A -FE L E R ENE R
A-CHE TSR RAFDLSFTRS A B RF LB PRI T p R - A&
B2 A% 2 G BB AKE AL BFRAF AL B4R R n BRI L a0 b f%

[
PAT iR T popER di3F .
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Wi KA AR n? 2 AP RS S MK 4 B 3 (two dimension bin
packing problem) e3¢ 17 5 4B 5k £ 4 PR AR F] R B AE 6 4 S
MERPENEEAL T R AERP AR e B AR E BB
Apiinfp e B i B 1 BAE S R K N AT 2 MR e R R A PR Ay
(K=l N - g -
gL oot AFEG A B3R UE AR R T ;;;}F],KFF {\4)3 B2 A e F]pt AFT T R
L RRLS A AN

1. BREIIAD Z- B fa 23 2|83 i 4@~ B i=anlIg o
2. BEERGY BERSTERR RS ¢ iR T B F Ak g% e

B AR R SRR Rl T

wp | e gl | ST R Rt

V S gl | T RjdAednE Hk

0,1 8 | 27377 i AT e nF Rjohzi
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4.1.1 A& * 54 1 B dp iR BT H050

j\l;ﬁ;z_ia}»’g:;\l a2 &p m{ﬁ,\«’: iv 7] & rJ’J}'i l“"f']yﬂ'l—-?‘ ’ iﬁ‘f?%ﬁ%%aﬁtﬂ%
(Bin packing problem)&f iz » #7r2 f fi5 3R e & 04 - K4 I AP0t 5 A #H

BT o l:#ﬂu\ﬁ_}\m LR gD o

- aRfa - B NP-Hard of 3> pHRG4-3 B a5 Xr < 5+ ¢ > & ¥
B i R T L RS o s MERN Y 4 - b )
#HInBoJET o je{l2,..n} el NGB AFOERE TRY N
P ROTIULRF O RMERRA aj,uwja hiZor ot b B g G AT RZ
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AfdF > TP AR RF AKX IR 90 B R > W R
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SRIBNE AR, XY RRBEETEREI LG cF BITRFRY €
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[ -SRI A N R s a3 IS L e SEC T A s PN - R E NI - = o) i -1
MR R R TN A ok 5S¢ ﬁhﬁ’j ehz AP AR Ft AT Y
B g RjodAcig B R R RN EA T TG R PR w0 B
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