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and-Bound) ~ 4 1<+ @ ;# (Branch-and-Cut) 2 % #ic & # ;# (Column Generation) % -
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BRI RfEpiEEL ERP L TE D iRk) o
. Baecyd .
a Bl —f(F)B AR R e F ML ~ 2(3)-opt R
FeF(UEFIRMG L)
b. k- B d -F(+) BAREMREFT 23)-opt Lz - Fh o+ IR

H

. 70— R R A A D BRI T AR TS T AR Y — AR R BRE
ﬁﬂ]yg\' j\i‘a4‘1§7\ /U”,::&v%ﬁaﬁ»&!'aﬁ 15%I% o

BELCE o AEE S VRP R K o

PE R F B 5 HRIRAR PR R BR(PONHRRD R ) 0 A £ 8 AR
EEHIT o mE L F B RGBT LD PRIRERPR IR SRR
% 8E > % {937 E A F] manoeuvring time cost #F + i3 & B AR P A
o

() ko5 3% b

LEERAS Y gD D B3 AR BT R 2 PFR(2 7 manoeuvring
time) » #-PRFF TR E (S 8E) A & = 04 o Ao w|d + B PRI ECH R TR o

ii. f{&f?* B BLA JpinalEAeY K - BRAEE Ty éﬁ%#ﬁ;a‘ﬁi'&i* apEd
FFFEDTO%Y Bl dpiiosed PART e dpikz + B he gLy DIE PR
N AEE 2 %a‘ﬁif\?ri"l‘_h’ té&ﬁé‘iﬂ,»\w«# s B F; ;5:5\;;;@ Lk o
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. FE BB AR BB 4 D T S RS B 4%

BNt 13
Iv. ﬁ%ﬁgﬁ LA Dt Ardrrb G BEenIER T 5 3E B S FE 5N R ;ﬁé
V. LA

BB ORLIRIRE a0 BAU T L6 7B 5 BRI IE L SRS ) ¢

IR I T qtﬁg,é’r s B R EE s R ACLIEMLY 0 R T R

(3) Fos X 332 C1 B fRE DATIL > (0 Mg R Bk (0 fde £ — ) BR T o

FOOrURE S fRE © AR AR I A RS AL AR A
BRI B g ¢ 7 IR S
Chao[6]** 2002 # #% ) TTRP K 4L » # K 4L & 72 Gerdessen “# 1 VRPT
R - Ren o R Chao “r4# 0 TTRP B AL% 7 48 4 Gerdessen #f VRPT 1 4L
B EGE 0 LR R R B H BRI BT A
(1) s#hp g m o o VAR AR AR E(v.C) > 7 H b B RGE D aAt 8
PRAR2BE E (L.C) 5
(2) LMY g k-
(3 ELEM2 ARRY PR F T & L H D kg
(4) + é&ﬂmwﬁkﬁﬁﬂmmLm’w>mi,
(5) ## H gk

N—r

I

"D"}

BESHEE S G o0 B 6~ % (cheapest insertion) e = 847 3] B A4 B
255757 0 A w A
(1) + 2 B4 4@ 25(1)
(Q FpR(+awFdisd 27 A8 4oB 2502);
(3) ‘sgb(*——éi?#@f')ﬁ%fﬂiQéfl&“éleéf’:*&‘éfﬁl’%ﬁfi& BARYS N - AT
BLizacds B 15 > 0+ B OPRFE tLC AEE o &@i?ﬂﬁﬁ@%@@é@_ws
MRS VCAEE o 4B 25(3) -

"D"}

éd—%"‘tg‘bﬁflﬁ ﬁxéﬁl,v 'v‘%‘ KET 1?,@:%";&16 ’:)- E]ljljtcéj j:@:;
AT 3 Az 3 R A ’E“F,%.Lﬁ*‘@‘il @a‘%‘:%\nﬂ' —”*&*é@'i?fﬂ,é‘l&wgl

Wt A > Chao ¥R & Tk 2 %%%Jﬂmﬁ£ﬁ£$ﬁi%%’ﬂﬁ
R A R FRARP P ER e 7R R T Ik ohde ik
RaHEILfE > et > Chao Lg% G2 RN E kA H 72 £382 47
B FIRAUE T R A Y EE
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(1)

€
+ B :

ek
i FERRA

M 25 TTRP:Z fé

"

Reicd 2o o f Berd Fogf sV 22 > H P it g
N AT B A AT

() H & #:x % (One-Point Descent movement, OPD) @ - #5418 ?fﬂﬁ'%;f%ﬁv(move)
iy—ﬁﬁé‘%ﬂ"ﬁ‘Ii}E}

o ol R A R 4‘51\\45“3 (3 Hi R 2
B ZF ) W2 FE A (R BT H )
(2) # & =kec ¥ (Two-Point Descent movement, TPD) : x4 # pj#r OPD - # » 2
B ESES IED REAY L - SR

gg’ﬁ*ﬁﬁvgﬁﬁnwﬁﬁ:mzvﬁ

StCAEEMS B

S (¥ E LB R AIE L BB VO E R T S o

(3 + Erauiigh:z X (Sub-tour root-refining) @ i & § #4303 pesn2 A BLE ATEH
BERTEEFRAZ AL ES o IUE 26 k&7 HZLEA
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o 1% 1%
Depot O ol % Depot O .ol %
(1) — o (2) —
TR — T EE AL
. g
f
e
v O v.CHE K
JEE Depot o tcfg’ﬁﬁ'
T o e ;
i (4) —
At T EEGR

B 26 FEAABCY

M26(0)%- ¢ 7 ABMETREM2 0 LFER > BAcdR bhebivicd
7E A AR Be R G AR &h ¥ eadrP 2602 HFUHH Tsma b-h 2 eb 4§
26(3) > LATE BB F BRPILDER > 45 T FR A KBRS 0 o f)
2.6(4)#777

(4) 2'Opt ]j_f 13 1‘!’ - ﬁér{f 3%157_ gﬂ%ﬁ;ﬂﬁ;&; , J_;ki = 20pt[14]1¢1"r’t’ EER
BB E e BRI L o

4

S bk R B I TTRP 2 A2 4215 > Chao 38 * # §130% i3 fie & 42
TP B4R 1T L % (Deterministic annealing) ¢ 34 (deviation)f 4 it (T & L o 4
PR A AR 5 — B AT 44 (tabu restncﬂon)?ﬁ%v{%é%i B FFEA ]
WA )R B (FA L E)H0F o B2 R 5 Chao %% Christofides et al.[5]
P 7B A VRPSPIER AL & B 1 21 48 TTRP BIRAERE » Pl3E9T5 B 2 TSi#
B2 TTRPI AL G 7 45 e & & 2 o
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2.4 4| RE) 2

LR d T e & (Computer Science)® 4 1 4y & (Artificia Intelligence,
ANAERB 97 B Ik > 3 3 88 L3 e .&iﬁﬂﬁx§l‘i’;$z§£f§f" Mok e
Brailsford et al.[3]#1*t CP e & @ 8% § %A F BRIV ES » |z * ﬁﬁ‘é
BTN <RI A R UASE Y PE ’iFv“ 120 L %M &7 "W B i (sophisticated computer
algorithm) 5 i st ~ 5 s e K2 4005 LR35 o B BEE A 448835 7 7 3
L * Foa g R ﬂﬁaﬁivgm$ﬁo¢$ﬂuWWWWﬁ%3m@
B2 7 (logic programming language) (4~ : PROLOG) > o " 3% & chpF i * L4
SR AL S s ER R PEAF ik e T A e R ek BB
B33 170 - F e A kBB BE T AT FE B LA L R
R enbf %> $& % RfE»c o b4 CHIP(Constraint in PROLOG) iz #f e L4 BB 44
] (Constraint Logic Programming, CLP) = 2@ » % L4047 52 B Y b &eh
A2 7% 22 = (programming language)£? = 4 3\ 3% = (declarative language) % = 2L % +
i e Bl 2 d 388 ILOG Solver(C™ [ Java) ! T4 24858 B 7§ e 2

o N (CT Java) g B A ko

BE ARG BAm et B AL T fRALHR B A AR HAEF e @
N ECE IR AT o B4odF § O EcAd] (Integer Programming o IP) RE 4R 0 i# 3L
4w A 3% 'U# (Branch and Bound Algorithm) & 2 » & e L4304 0%
FHOF H37 0 B 3 e - Rf2E R - A 3 0 LRI B3 & T A%
#ic (Discrete Varigbles) #rie = 3 "UfE s BB 4L A& o o 2 2 H g5
1 HS e i 0 d WGRAIE T B RS TY 2 Te 23387
(Declarative Language) » i 17 i¢ * 4 ¥ 10 fg 3 s 2 st o
2. FARSE SR UHIS D UFIRBI T LAIE S B 2 S 0 e A
#1 7% (n-ary constraints) ~ # +k*T 4] ;% (Boolean Constraints) ~ #4841 5
(Logical Congtraints) ~ 5 7] #2441 3¢ (Sequence Constraints) % -
3 ooz KR4 P B RBRIBHIEE T F I HELN ST BIOF FE Z (4
Forward Checking -~ MAC Algorithm) ~ - 3% 'M (Consistency) £t ~ 241 3\ 42
72 4% 41| (Constraint Propagation) » 7 F a3 i& ffEsa o
4. T4 (Modeing)# T O K j# ) (Solving) €3 tpfb 2§ BAEHD
P S R R R AT/ 'J%/@ PR AEHCSS 2 AP BRI 0
Bl SRR FROH TR 2 LATRE

AR T e F 2 UG H0 M 5 ILOG Dispatcher #1048 » 37508 5 444 2 4w
B4 s g yxi (maintenance dispatcher) % £ 42 0 2 ILOG Solver(C™) 24 4] 42
PR BRI W Ak iRl o d ST 23 d 1LOG Solver © ik % & i
R AR B 2 RRF 2 (4ot & 42 4E 2 S K-Opt $)1 2 by 2N
TR o v e S R RPFHN R T AR -

18



¥=F% GTTRPR TR E A A

+

31GTTRP F* 4% %_%

133% Gerdessen[10] ~ Chao[6] % ¥+ TTRP 2. 4p B K 15 12 > 112 AT 7 4
TS R d AR R R IE 2 A B B GTTRP R AT IF 2 7 jF &
TG MEL

(1) =4z 5
R F I M
ii. T RIED TR RS EFR
i, S RD R D A (B P )+ B A R e S A

2 “qﬁjn,i [E R TN
AAE TV ARE B PRI T AR F B OH PRI BB fE L 2E(v.C) > 1B R
io A+ E' PRA:2_+ B pp % BL(L.C) 5
LAY iRds B X ﬁ;:? fBag— S b
i, TR IMAFEARELT X LD B
i EAEN: S S

@ s~ o
¥ Gerdessen[lO] 22 Chao[6]z- 4p i TTRP < )I?J% » ¥ 3 I Gerdessen ¥t
TTRP 2 BT % 6 3 R - RS Rl 3 s 3 0 R P e @i
S h R AN R BT B R A Ao 4 8 A 4 Che
Pl # w3l 4 & 2 AT 0 8 B A AR 1 BRI T AR ] R
Chao 13" TTRP B SUsE A 2 A 3 > H A #fde™ 9777
ik B
i, BB AR BRI B H S R TR R AR H D AR
*5__ [E-3sEa: 13 T i S
i igﬁﬁ:ﬁ*ﬁ%ﬁﬁﬁ BAUSTHES  RY HARAL S RACE

»FE 7 ¥ Gerdessen &2 Chao #1*t TTRP 2 KK if 2 &2 27 7 GTTRP 2 i
EE R FE R NG ER AR, F LR 3 GTTRPE TTRP 2 £
L IR 4ok 31477 0 BB GTTRP 22 A3 4] 7 & Bl4c® 3.1 977 ¢
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# 31

TTRP £ GTTRP £ £+t f& £

5T TTRP GTTRP
‘ Gerdessen Chao AT
EF & & 4
B iBocELy # a 7
N * - f
g pE % % BT %
}ﬁg%/”\%ﬂl _‘ﬁ ‘# }éﬁr' ‘41 }éﬁr'
SRE) tAIRE] <
REE T H 3 EOA L E 7R
et R = 7 4 % 24
F iR B gk REEBE| EORREEE |30 AL E
B AT ) Lpal | e B | e 4 RS
¢ EERA | e BERM
O wer
O g
O e
O 55 vy
— P
—— P

Bl 3.1 GTTRP &4+ 2, B




32GTTRP f34L% #

AFIEEREERET A LA BRERE 0 B - BAA G “’Sﬁxuﬁ*’}ﬁffﬁ_
P OBARA 5 ¢ BT AR o BN RS 6 0 L& o Ak RRe
5&&:{«1'%3_ AT ,;Ury*;fs,lgtgﬁ SRR SR VR RO ﬁﬂ]&}fﬁ
BoAHEr it | AL e f FIUPIRALE A RS BT L B EE
PR T R pth R £ GRG0 6 0 LRSS e

T

pr
%"‘ d e %
250 B

)

U e

BB IO L R s itk G Rz ab g AT "lfr%% i=[33]#r4¢ & GIDS =
T Ay e Fiiecd chfadizE - d 2B 2 stk i ihe 3 T’LH’? 3R R
5RO R R A L R R P 2

(Threshold Algorithms) & 1 - & GIDS 2. #& 7 ¢ M1 & M2 &4 R 75 %14
jfl_zg 7 7}’3_ B 1) TA bt" GDA ff. Fm‘ﬁ:_ ],ﬁﬂ = ,:p *”_ NN f‘rll} GTTRP ﬁ*%\ t?'&‘?
B] 3.2 #177 o

( E )

BEppE Ry

o
i\q
=

e fa ot Wl

Y

W F

E S S A 2 Y

GIDS# & ke

]/ﬁ’—n = GDA TA
5&&@%%-M1M2
#HHE FF

Y

F32 GITRPZ f#ii% i

GIDS i & £4fd ¢ 3 H4LFH e (ML M2 73 Bt AR
TIER HFRARESMEFIER TR R EF ES P RS B
A yF 2 o H A B GTTRP_GIDS 2 %f“ﬁ%@33%70¢ﬂﬁMlﬁﬁ
F s i 40E L0 0 R PHEALF 2 (TA & GDA)E & SRS 305 2 5 P o
MR HE S LR FHOR A M2 R A e R 3N R B FR T R
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AR E i (GDA & TAYE o F 417 B SRR & (e o & AR bt )
£k % R [30]4% 2 & 4R R EE 2 (Flip Flop, FR)iE (7 & A 4E 65 o

A2 413X,
£ R 2 2 2 X

S AEBHE
(B A %)

¢ EHBERE
(FRI-F) y

Ml#ce -

Y

M2#

M1t

B33 GTTRP GIDSz # {7 %4
GfEfk &z Y GIDS & 2 B i 4Bl 34 477 < ¥ M1 M2 &
- REIFARMIOEF FIRESL NS APE S NP I V- RELRF > Bk
SPE G NEHN R SRR R A R S 2 A T ot e I NHEE 2 N e end;

Plpideanfd s A3 AV AT LT RGRORBEEIN SRR EF o

(@)t

O wptzma

T kR [12]
B 34 GTTRP_GIDS #% #% 4 #l
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41 4cdo Rt e

d 3> GTTRP B 355 % cndd & A0 B gmou+ 8 4o P35 & 58 (7 £ IRAS> 7 IR
FREARY TV K D R D e g (B D B L B+ B PR+ B OfE R
Lo B RS R DBk B el B4 B M A PRIR 2 BE R T IRFE o tx GTTRP B
ﬁ?ﬁﬁi{%ﬁﬁgVRpﬁﬁugéé.i‘°ﬂﬁﬁwﬂiwt%$ﬁ’é#¢iﬁﬁéﬁ
B0 LS R SR TR SRS AT T AR DD B R

+ 3 @F%f‘%‘iﬁ—?/* BORAE o R0 A RAHES [ 0 AT HRE B
U B REE R AR B RIE S F B E R AR BRI B A R R
EREREFSTE AL
B4
Adefafpiice
T\ﬁg" = Z&fﬁﬁ%‘s‘if#@‘

BlAl  Acdefdipe i imai

(-) B2

TR RAEE > AT B RE YR N 2RI & Ui R
Mg B+ %H%$%¢&é REE ZER By d WA pEFD Al
BB flepv ;"’F§ PR EEREIRT R b FrasS 6&»1@1:#@ ) 7T
FHEE ﬁﬁé«ﬁéﬁiﬁaff |47 E 2 F i) P RS S R AR T RIS AR
ZER T fRFIRE ) 0 PRAFEREAPE B0 B ARG F B AR R gAY
FARF B RERG AT F LA RO B R
T F P R E D BEE BL Y AL Kgﬁmﬁa’m+é@*%vﬁﬂd%¢m
Pz BRI A F B R R M D TR EET - HY - M PRR2
BEF FTRFLIFCANRSTBIRB RN BELF R Flag+E 5 e ™ ¥
SR AR S PIR FHEFIRAS D PHAET AP L FREE AT I
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"Bt

L‘j‘_ » B-F l% éﬁtﬁil%)}fﬂi/ﬁk‘ 2 °\,"{l._*§lg‘_4j:_ &)\—_z—- Eﬂ’: j‘ﬁjm U/PJpé‘
27 () RRRT RE(g)2 bR FEFE(Q) 0 TR
H ;\fg_; g (Ql) L Ep g 7o f#@fﬁ%ﬁj{j{;’o Hoo N e

‘3‘#

(=) F/+ 2 gadpe
A P e A FIRAY ER P MERIFLH
BoiekE HEHNER LD BN ABC] o BRI RS 2
Tfﬁg;ﬁ’é BT ehE R L kb L iT3%0e 8 8o + B pp L gL Ao Ra &
ﬁ&?%%ﬁi)‘iﬁapx N T ATy T N AR - e
25 B A A 0 PR E - GERTENG B 0 RIS S BM B D 4G 4
BREEGEABL L oW I EEARPEAR 7 R T RAR DS
shdpint B RIAFIRZAEE C BRSPS T B ERE M2 LA o

+

lm

(=) ILOG Dispatcher *2+4| 3] # %8 i *

*# 7 2 ILOG Dispatcher 1423 #4812 7 GTTRP B 4L %&ﬁ;ﬁ’ia‘iﬁ;’ > d
**ézﬁi;\;%“ Bt Te 385 o Flt @Ry g5 a4 fh e g
TOER- A g R el (SRS ERFER - ﬂw HE 3R
AR Ao LR 2 SR T A B SR S ] N i 2 e i R
"3 %+ 110G Dispatcher # * £ [13] -

d >+ Dispatcher #c48 ¥ 4% VRRPs i Em = » % 'ﬁ?i‘*& w483 ik 2
VRRPs F 485 H - 2 Hl =2 /id% > 4ol 4.2 #77 :

C wmoH D

PR

v

# *ﬁ il 5
v

C
v

Aiw g f|

h 4

LR

!
Cemx D

[ 42  Dispatcher & £ VRRPs I %82 /i A% F]

He v F AP AR 2 VRPFF%\*;!};;W‘;\&%L%% R SRR
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+ B REEATA PRAEZ L] o
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4.2 AR HF ¥ B

AR SR DB T A F 2 A (2 R g e (2R
ML A s ME(Z)F D BB L it o o At L iFARY ﬁ‘%ﬁ%}ﬁ*ﬁ'}éﬁ
AR ARE R PRI R FEB REE T A B ORGR2 U R Tt AR AR e L
Brie s 74 3 (kR AT e QR MRAT s firke o A7) I AR
““iﬁmmﬁﬁﬁﬂ“ﬁk—ﬁﬁﬁy&wmﬁ\@ﬁ@riﬁ&g,% g

B S+ B RAEE B RAR il > A BRI L P
;f;] e EA A e B iﬁi’“ i ¥ LrPRz&\&é:ﬁF'Jﬁveis} et EEB AR S+ B R

B 6B Gt R g 0 SRR SRR S L 2 U B Ao I 4.3 9 o

A

(F %7 o 8 FF 2 $ e &)

(PR A 2 e i)

(F 8 B R 2 4 i )

®l 4.3 ﬁﬁ&%ﬁ@iﬁﬁ#ﬁ

BRTHMBIF > FH VT A TERITIERF > L EEIN- BAITEEFR
e RIA S T HE % {0k (selection strategy) | ° Jf“#g Osman[lg]m?f‘k:fﬂb.’ \a‘&
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poh

B2 AR LR A Yo R

LERER ] iifr’w:“'ﬁ-_ﬂ_‘*if'“ﬁ" =

PR TR P lﬁf[ﬁ’i#ﬁ'%ﬁln

-G A fE (1) B it eiégi(beﬂ-improve)%‘;u% » WA HOF RPN FURT

IR S S AR r"f’!ﬁ’q’:i'ﬁ- 74 % (2F i (first-improve) v > B
&aﬁﬂﬂ’fi 1?&*# ﬁi#o“ﬁﬁ%ﬂﬁﬁ%ﬁmﬁ%ﬁ
) ,{g{ﬁ s 5 j\ ) jE r‘girziJgﬁg\Mlg""rﬁxli:I JIEHE K

<z

Hzehh - B BEREL 50 Bipikie A2 (8- BaptR o
4241 Trz &2 TLe | 3% 5ESB
B L p o e

for i = 1 to index_number
for j = 1 to index_number

for i =1 to index_number
for j =1 to index_number

;,LvI:‘!J 33:1’& ﬁ\\!)‘ o

Fess T2z &
4.1 2_ j ##5 (pseudo codes)# 1 o d % 4.1

FAro 2EAFHEZ O BBy Ad B lBRhERAI AR - Biptkoa X

if (i#]) then [exchange procedure]
[exchange procedure] next j
next j next |
next |
T KR [29]

(=) Beap g e
LA s L Wl T - TERLARGE (TR eT L o ATy

—?Ea:i » PR ;;;}7‘%\&}4@@;‘ ]?/,}ré.f_géi

fsﬂZexch HBoed w4t RAafes

K ﬁ"‘ﬂﬂ;dﬁ;«é’ A2 4Bl F AR

P+ 2-exch 2 #
L4 2-exch ~ + & B4 2-exch 12 %
Beaty £d + B EFRE IR A P2

A d 45 B e EE D AR BE ) F B R

%2

-~

7?3:‘ ﬂﬁ;@_h,*LLJﬁ{E—r&@u% ﬁ)‘; 2—exch 3 7 °““4’1’93¢q\j\7i
Heac X BN S ClAFFIRAIA I C AT I RAS A
i. BE & s 2-exch

£n44(a)7;— ﬁﬁ”°?%¢%§—f‘t’(m p)i (k n)ﬁxr—kfr{‘f{{ai\fﬁ,_gjg_
(m k)i (p7 )r:‘iu,,—;[:fﬁm :’\'F"rd]44(b)mﬁx<‘§‘\ ;L!‘P FI_‘!—-,,_ﬁ_ﬁQ:O__ﬁ_t‘ 7&)1223.

Pk BFEREZKP oA THLED AL & I(m Kk p,
n)= Clmp"'C kn~ C:Lmk‘Cpn AF AR oFE R i$?ﬁf“§i TR EAF R iR
AT - 2SR BT R %ﬁ'mlﬁrﬁﬁlﬁ%%ﬁﬁ e BLNFE I & A
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B 4.4 # & g 2-exch & 82 #57 & @)

ii. ¥ # /3§24 2-exch

Mot B/ A > HiEkEa LB 4ol 45 #r7 0 4 B 4.5(9)
Lo B RaE ?#ﬁ'ﬂ‘—}i (M p)% (n, Q)7 iF & KL (M, )
(Q®5@$ﬁméﬁ@4ﬂmﬁ&@’%?ﬁ%ﬂﬁ°ﬂﬁ’&ﬁmm%ﬁ
F R4 (n-p) fo kS hd A g & 1 I(m, n; p, Q)=ConptClg- Com
Cooq’ B F A3 F o ZH Pl FTHA; ZR A hfr  #F AT - &
KRBT immﬁgfﬁg‘, R R O AN

e

Bl 4.5 + & gL s 2-exch &R 2 # 7 & B

i3t 2-exch 2 25 G977 i J#EFR > @ LiRAE FEE FEEM
BRELZEALGOERIFHAF I RRBL LT HIE L2  HEMRR
ESEN
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Osman[19] #-(1-0) &~ B < 4% 7= £ & — T & 4 @B 42 (shift process), @ #(1-1)%
(1-2) & Bh < 472 f 5 M-B AU & 8L 372 (A-interchange) - ~# 7 #12 (1-0) 2 (1-1)
SRR G A 0 1 TF 4 1{'(1'0)5" (1-1) GELR HE - Ew AR

i R F AR Y (1-0) 0 2R H

B 4.6 p & D T (L10) & B2 3002 2 RAE1EA - £ W 46(d) 5
TTRPTW f22_ H ¢ & R 5f2 A-Bo ZRERNA DEEEMIELRAB &
SELpE QB (4oRl Y BARTT) DA B R XAy BT o35
Bl 4.6(D):H EATEL AR BT rr L BB A o H E B Herc L 2t o
25 11(ms p, Q)=(Clim+Clr clm)+<cl ClomClng) » &8 p & q 5 8 4 gk
¥o ptob o b+ B R AR (1-0)5 L2 # 2 fRREE A H - e 7’T”'P4"1LFF
AU B RAEFARF SIS o B o ALHBRY 0 FLHE
FIT - B fEmT o R LT A AR FF é’iggﬁ,é

B 4.6 &3 g (1-0) & 2L 2 3

T SR (1-0) & B8R 4

B 4.7 3P 5 52 R (1-0) 0 BL 2 302 2_ 235124 - £ B 4.7(@) 5 GTTRP
22 HY - Ew SRR P ANBEARL T LS EARNT AW + B
thFRjz-) FHRPRADFEMBIREAB OS2 n 2 FErR® B
M) BRABZ B fEE £ T 0 T L RS QR 2
L OAT(D) A ERTECR o H S B e L B E o5 t(ms
N)=(Comt+Cmi-Co4)H(CAn-Com-Com) » & BE | 22 n 5 i S enBpdd o 3% 0 & B 50
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24 o B A A RFdF s T2+GI+T2 > H T 1o X &
Fs 13214 > - H
W o Het L F X B9 5 023% 2B <

B BRLREER S -
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1
1

AOplRE kP 1 T1+GZ+T1 # Ifuﬁx%“ P BT ie
B - PR BT IO T R
% 979> Loy TpE
B+ Ra 8 TI+G24T1
S SO SNl L S A S

»r B 3T A 3 A T2+G1+T2 % IRk ik o




(2) %= regmls

FIRFERRIRLE 5’&“ BRI  BE S AERR AR B
AR EREBAS DY - BEMROREFFEF R EAREERT R
= itk Py oo w0 FF BRI GL4T24Gl &2 T2+GL+T2 2 T 3apF fF i i< (9 13 45) >
* LLL;L: T ¥ RS A A TI+HG2+T1 & G2+T1+G2 ?ﬁ’f PEfE (5 28 §) %
YEARHF SIS A o AT s AR OIS > Y A PR E(FF) S s
’]‘%..:EL" BEL > MW FH )R & GIDSefi e s > HY - Rp e FHEEHER
£ 40 TIHG24TL u(mn) it & FEH 7ena B hficom & _A R ~n it &3
o FF 2 282 Pl % o udrk 611612~ 6.13 £ 6.14 #7171 o

¢

r_J

4 611 FF[(T1+G2+T1),(2,5) & & #lz#
TR FR[T1+G2+T1]
R A HEEFRE
TLTo® |G2To® | (mn) &k CRE | AR
(%) ()
0.30 012 | (2,5 19346.36 10.93 136.26
0.30 016 | (2,5 19364.57 11.06 134.45
0.30 020 | (2,5 19329.57 11.19 134.65
Eye 19346.83 11.06 135.12
4 612 FF[(G1+T2+G1),(2,10) & & |z
e FF[G1+T2+G1]
sgal & H TR
GlLTo® |[T2To&| (mn) & A | A H&
(%) ()
0.05 015 | (2,10) 1941052 10.52 66.92
0.05 020 | (2,10 19473.94 10.43 66.75
0.05 024 | (2,10 10544.11 9.86 60.50
Ey 10476.19 10.27 64.73
4 613 FF[(T2+G1+T2),(2,10)] & & i#|2&
R FR[T2+G1+T2]
P H T pE R
T2 Toie |GLToi| (mn) EURN A i B%
(%) (1)
0.20 002 | (2,10) 19262.65 11.19 84.70
0.20 005 | (2,10) 19215.98 11.72 80.51
0.20 009 | (2,10) 19297.10 11.09 75.94
Eye 1925858 11.33 80.38
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% 6.14 FF[(G2+T1+G2),(2,5)] = & ip] &
TR FFG2+T1+G2]
PR H T
G2 Toi [T1 Toi| (mn) & N ! Hs
(%) ()
0.16 025 | (2,5) 19654.34 9.41 106.46
0.16 030 | (2,5) 19442.64 10.33 106.18
0.16 033 | (2,5) 19571.61 9.86 126.32
= 19556.19 0.87 112.99

JERIFRE SV F R FRT2+GL+T2] % bt » T332 % &

= % FH[T1+G2+T1] > ;f:» 11.06% > X @ FF[T2+Gl+T2]2. L 53 (7 pF

S = A

o FAT1+G2+T1)4p £ 554
EREE S BR Fray z\IFL"T%ffh
2R Rt B n Bt FR[T2+GL+T2]ec 4 52 o+ § 1.54% -

/{kf% - f b-ﬁ;» 2 N

peth s K ff e

S FF[T2+GLHT2] 3 a3t M me b 2 4
RN =

CREREES VR R AR TR ML

5 11.33% - #H

E3

- M2 fCe SR

%":}Eﬁ 4T M2 & ML » 5424 2o g e d » Bt AR § B0LER 4
FEL22 MIFEZ 02 HGFR2 ML RS e e FF%ﬁvﬁ%“'%ﬁﬁ 7 M1
fm_ A ;’wm Bt o glvh s AARFFLRAFRAUIL 2 4% 852
2Ly )i 7R “TY@;’*F’B’]‘%_ AidEE e o H ToE2ZEH/EBELE - PR 4
Ak it iERE ;%); s Tt GL L) Toem 0022 7pR Tl 28811 To i
0.3z 2 /\I‘aq%‘.sé.:gt v 6.15 & 6.16 #7r -
4 615 FFGL e & pl#
(m,n) (2,5 (4,5) (8,5)
W A 5 X HiTpEF 4k HEAER L HipEE
() (1)) (#)
Gl 19675.24 7.07 19675.24 7.24 19675.24 7.36
FF 20277.91 7.34 21496.54 7.25 21733.48 7.36
Gl 19564.80 8.62 19485.38 10.31 19555.96 8.71
FF 20441.19 8.63 21592.84 10.31 21778.71 8.72
Gl 19503.03 10.00 19484.39 13.02 19545.17 10.00
FF 20416.80 10.01 21514.98 13.02 21760.49 10.01
Gl 19495.56 11.30 19484.39 15.95 19543.00 11.15
FF 20388.37 11.30 21607.08 15.95 21819.99 11.16
Gl 19482.62 12.61 19478.42 18.86 19543.00 12.35
FF 20475.79 12.52 21634.11 18.87 21868.13 12.35
Gl 19482.62 14.18 19478.42 21.60 19543.00 13.48
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% 616 FF[T1w® 2

(m,n) (2,5 (4,5 (8,5
R N T R R R T
(#) () ()
T1 19551.01 22.64 19551.01 20.01 19551.01 19.99
FF 20304.26 22.64 21615.86 20.01 21940.52 20.00
T1 19498.65 42.76 19527.37 37.98 19532.01 38.53
FF 20359.81 42.76 21632.36 37.98 21827.67 38.54
T1 19482.29 62.48 19521.46 54.88 19526.91 55.02
FF 20350.60 62.48 21515.11 54.88 21835.58 55.03
T1 19444.07 82.23 19449.94 71.96 19446.07 71.72
FF 20284.60 82.23 21583.18 71.97 21744.16 71.73
T1 19425.80 102.94 19444.81 89.03 19446.07 88.41
FF 20323.74 102.94 21504.31 89.04 21683.24 88.42
Gl 19424.53 122.64 19439.62 105.79 19443.96 104.45

3 615616 FHF IR > AEEF - FF S HFRE ML st & 4

b2 iR B ARG PR > PEF A R e AT 2 FREE R
BRI DR RANT- ARABREAG| RnbF o TP A AR
BOVHITRGEATE SR g WA LB 0T 03%2 - hil AR He
ORGERNE - SR (5T MIHM2AMLM2+M1+M2 & ¥ M1 i f % % 3=
SoAe k> g A E 22 e A e L AR A 6.2 97T 0 v R sk o AP
FREENE T FFAGILRAREZ P A Ao o d B FEE A 5k
FZARE 0 WP A AR e R RTIEF LA 0 - BB IR D
foo i % 2 6 0 FHT2H G T2 i Rbdi > A TR ERR 7§ 804 2%
FELH dh PR (T oa S R e K FFA[T24GL+T2) % § 245 chi 3 o
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6.4AGTTRP & & % % & 47

K 6.3.2 &4 GTTRP #1ipl2E2 S % » AT 5 #8 - 3R F2 Sk 2%
¥4 617 H @‘ir]’j"’(‘*/ Hidgk— o
% 6.17 184 GTTRP & it & %
GTTRP " L, (R ER ¥l S

g | | F Ll (#) PR e 2] (GDA_To, q'I:A_To) (m,n)
1 50 8137.88 | 67.31 | FF[G1+T2+Gl] (0.05,0.24) (2,10)
2 50 8350.93 | 63.73 | FFG1+T2+G1] (0.05,0.2) (2,10)
3 50 9914.96 | 119.87 FF[T1] (X, 0.3) (4,5)
4 75 14741.8 | 99.10 | FF[T2+G1+T2] (0.02,0.2) (2,10)
5 75 15138.7 | 9247 | FFT2+G1+T2] (0.09,0.2) (2,10)
6 75 16894.5 | 94.18 | FF[T2+G1+T2] (0.09,0.2) (2,10)
7 100 | 153232 | 6814 | FF[G1+T2+Gl] (0.05,0.24) (2,10)
8 100 | 15717.3 | 72.66 | FF[G1+T2+Gl] (0.16,0.2) (2,10)
9 100 | 17590.2 | 10521 | FF[G2+T1+G2] (0.16,0.3) (2,5)
10 120 | 144347 | 10146 | FF[T2+G1+T2] (0.09,0.2) (2,10)
11 120 | 14689.4 | 10757 | FF[G2+T1+G2] (0.16,0.33) (2,5)
12 120 | 15580.6 | 14240 | FF[T1+G2+T1] (0.12, 0.3) (2,5)
13 150 | 22403.80 | 12.02 FF[G1] (0.02, X) (2,5)
14 150 | 23520.3 | 11253 | FF[G2+T1+G2] (0.16, 0.3) (2,5)
15 150 | 26668.1 | 7353 | FF[T2+G1+T2] (0.09,0.2) (2,10)
16 199 | 30964.80 | 28.90 FF[G1] (0.02, X) (4,5)
17 199 | 31854.90 | 23.27 FF[G1] (0.02, X) (2,5)
18 199 | 38709.60 | 31.17 FF[G1] (0.02, X) (2,5)

T 45 18830.38 | 80.54

JE A ¢ '*E‘L?Ti:" P A - R T A2 Asa S FEEE S

FR[T2+G1+T2] ke & di it » KX a » (&1 - ﬁn—"ﬁ{’ HA4C 5 199 LRt 4502 FR[GY)
& & "Lrl—,m*%ﬁxﬁ* AR5 30 2t 0 A HIN R SR
2 GTTRP 2 Ay P e tit— HiF o
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¥y 2
- F

7T1TTRP %% ~# 7

TTRP B3 2 % A 45

GTTRP #25" it 7 i * 22 p[22 TTRP » ;gu L BT AFT G

AR RALH O o AR R L fCE K 2% 5 443 Chao 2 TTRP
Flpt o RPREAT 2 E T wmEFHE S TTRPZ S8ciE o b o> it i

AT F R 3 2
BIAL -
LR G
RIFFT 5 A

B R E IR D AR T S R T
ML E M2 e &g NP AR B2 0 U E B

P F AR RIRET SR ARG T AR T B REFEF R
; Chao z_jp3& T 5 #_ % 350MHZ Pentium II 57 PC & (7 g3 5 247 3
MD 1.6G CPU 2. PC it {73 e iyt #8717 11 6.3.2 & 4% GTTRP

BhE 717250k

%71 GTTRP4c 8 RE R » & %2 ML Rl
. T1(TA) G1 (GDA)

PT L FF TRER D i + P o Prd FF TR D e P

ol @) | &) | Gs) | 3GF) ) | (#) | (5) | (F)

0.24 | 23.19| 16.50 160 24 0.01|2447, 332 159 24

0.25 (2340 | 11.57 159 24 0.02| 2572 | 238 160 24

0.26 | 23.76 | 15.90 159 23 0.03|2410| 191 161 24

0.27 | 23.24 | 1358 159 23 0.04|2422| 164 161 24

0.28 | 23.39| 13.78 159 23 0.05|2337| 115 160 24

0.29 | 23.46 | 12.60 159 23 006|2354 | 131 161 23

0.30 | 23.17 | 16.97 159 22 0.07]23.38| 1.08 160 23

0.31|23.03| 16.43 159 22 0.08| 23.20 | 1.09 161 23

0.32 | 23.33| 12.06 159 23 0.09| 2330 1.17 160 23

0332284 | 14.10 159 23 0102229 | 125 161 23
= 23.28 | 14.35 |159.10| 23.00 23.76 | 1.63 |160.40| 23.50




%72 GTTRPI-' 2 mAEie * & & 2 M2 friwiplse
el g
(fsi) T2 (TA) c2(CoA)
o |FEEF | REEE DA A e F R D g+
(%) () () | (F) ) | (#) | (p) | (F)
0.15| 24.33 71.22 160 23 |0.11]2098 | 1.27 160 24
0.16| 24.17 7.3 161 23 10122232 | 0.88 160 24
0.17| 24.16 5.52 161 24 10132237 084 161 24
0.18| 24.18 4.76 160 24 10142287 | 0.94 161 24
0.19| 24.17 6.76 161 23 1015|2251 | 0.87 161 24
0.20| 24.57 7.25 160 24 1016|2217 | 0.76 161 23
0.21| 24.60 7.1 160 24 10172200 0.84 161 24
0.22| 24.29 491 161 24 10.18]21.99| 0.88 161 24
0.23| 24.57 4.94 161 24 1019|2211 084 161 23
0.24| 24.38 4.94 161 24 022126 094 161 24
= 24.34 6.07 160.60| 23.70 22.06| 0.91 [160.80| 23.80
K 7172 vz M1 e gEfe GDA 2 4 Eﬁ.mﬁa» I
23.76% > #hm 3 & 43 To W ﬁuz)ﬁ R AFe T 2 001 0.02;5 M2

e e TA 2 £ Eﬁj’d& » I 3o L

¥t To B ] F AR

L2 1;|'_Gl 1;,'?
B%dod 7.3 7.6 9

T2 engs ﬁ”

F 5 24.34% - ’*m“\z\ T2V FRZ s

g el &Eﬁ T2 #-r %] 12 Tg=0.15~0.16 i& {7 & e iR)3# -

4 FF[GI+T2+G1] 2 FFT2+G1+T2]z iplik e & o B jplss
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#1713

FF[(GL1+T2+G1),(2, 1)]i#] 2% & & |

AT 7 FF[(G1+T2+G1),(2,1)]

Chao % i 2

TTRP G1 T,=0.01,T2 T,=0.15

» L |H 7 T |2 ¥ |3 17
1 5(3,2) 565.02 | 33901.2 5(4,1) 615.18|8.88| 17.4
2 5(3,2) 658.07 | 39484.2 5(4,1) 684.05|3.95| 126
3 5(3,2) 648.74 | 38924.4 5(4,1) 713.77|10.02] 12
4 9(5,4) 856.2 | 51372 8(7,1) 857.32|10.13| 16.2
5 9(5,4) 949.98 | 56998.8 9(7,2) 980.98|3.26| 16.2
6 9(5,4) 1053.23| 63193.8 9(6,3) 1069.79 1.57| 144
7 8(4,4) 832.56 | 49953.6 7(6,1) 849.60(2.05| 22.8
8 8(4,4) 900.54 | 54032.4 7(6,1) 965.03|7.16| 16.8
9 8(4,4) 971.62 | 58297.2 9(6,3) 1103.4813.57| 17.4
10 12(6,6) 1073.5| 64410 10(9,1) 1136.38 5.86 | 22.8
11 12(6,6) 1170.17| 70210.2 10(10,0) 127154 8.66| 22.8
12 12(6,6) 1217.01) 73020.6 10(9,1) 1419.21]16.61| 17.4
13 18(9,8) 1364.5| 81870 14(13,2) 1385.71 1.55 27
14 18(9,8) 1464.2 | 87852 14(13,2) 1501.87,2.57| 252
15 18(9,8) 1540.25] 92415 16(15,1) 1810.3817.54| 21
16 7(4,3) 1041.36| 62481.6 6(6,0) 1117411 7.30| 21.6
17 7(4,3) 1090.46| 65427.6 6(6,0) 1104.36| 1.27| 19.8
18 7(4,3) 1141.36| 68481.6 7(6,1) 1245.08 9.09| 16.8
19 10(5,5) 854.02 | 51241.2 9(8,1) 844.97(1.06) 14.4
20 10(5,5) 942.39 | 56543.4 9(7,2) 970.41|297| 10.8
21 10(5,5) 926.47 | 55588.2 9(8,1) 1014.319.48| 132

T 1063.08|60747.57 1133.04 6.62| 19.2
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% 7.4

FF[(G1+T2+G1),(2, )] il z 5 % I

. *~# 7 FF[(G1+T2+G1),(2,1)]
Chao 5 if ji#

TTRP G1 T¢=0.02,T2 T¢=0.16

; L |3 5 £ | =r ¥ (¥ 5
1 5(3,2) 565.02 | 33901.2 5(4,1) 610.052 7.97| 13.8
2 5(3,2) 658.07 | 39484.2 5(4,1) 693.605 540 | 10.8
3 5(3,2) 648.74| 38924.4 5(4,1) 699.516 7.83 | 10.8
4 9(5,4) 856.2 | 51372 8(7,1) 840.221|(1.87)] 12.6
5 9(5,4) 949.98 | 56998.8 8(6,2) 1061.9411.79| 13.2
6 9(5,4) 1053.23 63193.8 9(6,3) 1015.86(3.55)| 13.8
7 8(4,4) 832.56 | 49953.6 7(6,1) 847.77|1.83| 19.8
8 8(4,4) 900.54| 54032.4 7(6,1) 941.96| 4.60| 15.6
9 8(4,4) 971.62| 58297.2 9(5,4) 1077.4310.89| 16.8
10 12(6,6) 1073.5| 64410 10(9,1) 1142.87| 6.46 18
11 12(6,6) 1170.17) 70210.2 10(10,0) 1293.5710.55| 174
12 12(6,6) 1217.01 73020.6 10(9,1) 1432.4017.70| 18.6
13 18(9,8) 1364.5| 81870 14(13,1) 1381.85 1.27| 234
14 18(9,8) 1464.2| 87852 14(13,1) 1461.37/(0.19)] 19.8
15 18(9,8) 1540.25 92415 17(16,1) 1756.71j14.05| 17.4
16 7(4,3) 1041.36 62481.6 6(6,0) 1120.05 7.56 15
17 7(4,3) 1090.46 65427.6 6(6,0) 110255 111 | 144
18 7(4,3) 1141.36| 68481.6 7(6,1) 1271.7611.42| 144
19 10(5,5) 854.02| 51241.2 8(7,1) 874.18| 2.36| 13.8
20 10(5,5) 942.39| 56543.4 9(7,2) 962.65| 2.15| 10.2
21 10(5,5) 926.47 | 55588.2 8(7,1) 1226.8932.43| 10.8

T = 1063.0860747.57 1140.76 7.59 | 16.2

57




% 1.5

FF[(T2+G1+T2),(2, )] i#] 2% & & |

o * 7 FF[(T2+G1+T2),(2,1)]
Chao 5 if ji#
TTRP T2 T¢=0.15,G1 _T,=0.01
HEL | P R Pk |FE | REPFR
B (B D e, B k) xR (%) BB (D i, B A 3 | (o) (f/'j)
1 5(3,2) 565.02| 33901.2 5(4,1) 610.052| 797 | 138
2 5(3,2) 658.07 | 39484.2 5(4,1) 694.05|547| 174
3 5(3,2) 648.74| 38924.4 5(4,1) 733.43(13.05| 168
4 9(5,4) 856.2 | 51372 8(7,1) 841.74|(1.69) 19.8
5 9(5,4) 949.98| 56998.8 9(7,2) 1003.74/ 5.66 | 21.6
6 9(5,4) 1053.23 63193.8 9(6,3) 1014.18/(3.71)| 21
7 8(4,4) 832.56| 49953.6 7(6,1) 855.74|2.78| 2558
8 8(4,4) 900.54| 54032.4 7(6,1) 969.43|7.65| 222
9 8(4,4) 971.62| 58297.2 8(5,3) 1083.25/11.49| 252
10 12(6,6) 10735| 64410 10(9,1) 112943 521| 27.6
11 12(6,6) 1170.17) 70210.2 10(10,0) 1268.35/8.39| 28.2
12 12(6,6) 1217.01 73020.6 10(10,0) 1456.82|19.70, 28.2
13 18(9,8) 1364.5| 81870 14(13,1) 1394.26| 2.18| 324
14 18(9,8) 1464.2| 87852 14(13,1) 1582.51| 8.08 30
15 18(9,8) 1540.25 92415 16(15,1) 1799.04/16.80| 28.8
16 7(4,3) 1041.36 62481.6 6(6,0) 1138.60, 9.34 | 22.2
17 7(4,3) 1090.46 65427.6 6(6,0) 1119.86| 2.70 | 22.8
18 7(4,3) 1141.36| 68481.6 7(6,1) 1262.85/10.64| 22.2
19 10(5,5) 854.02| 51241.2 8(7,1) 854.91|0.10| 14.4
20 10(5,5) 942.39| 56543.4 9(7,2) 088.04| 4.84| 102
21 10(5,5) 926.47 | 55588.2 9(8,1) 1028.65(11.03| 19.8
=) 1063.08 60747.57 114145/ 7.38 | 234
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% 7.6

FF(T2+G1+T2),(2,1)]:pl:E % % 1

*F 5 FF[(T2+G1+T2),(2,1)]

Chao 5. 4 f2
TTRP T2 To=0.16,G1_T¢=0.02
e | , PR LA P iR AEr

B0 (D e, B oK) Y (7f"/‘) BB (D e, B I LA %) (7f"/‘)

1 5(3,2) 565.02 | 33901.2 5(4,1) 613.648.60| 21
2 5(3,2) 658.07 | 30484.2 5(4,1) 687.86| 453 16.2
3 5(3,2) 648.74| 38924.4 5(4,1) 702.50(8.29| 16.2
4 9(5,4) 856.2 | 51372 8(7,1) 836.39((2.31) 18
5 9(5,4) 949.98| 56998.8 9%7,2) 956.51|0.69| 21.6
6 9(5,4) 1053.23 63193.8 96,3) 1022.73(2.90) 19.8
7 8(4,4) 832.56| 49953.6 7(6,1) 890.726.99| 24
8 8(4,4) 900.54| 54032.4 7(6,1) 934.65/379| 21
9 8(4,4) 971.62| 58297.2 9(6,3) 1134.87116.80, 21.6
10 12(6,6) 1073.5| 64410 10(9,1) 1143.68 654 | 27.6
11 12(6,6) 1170.17| 70210.2 10(10,0) 1306.3311.64| 26.4
12 12(6,6) 1217.01] 73020.6 11(10,2) 1400.37115.81] 30
13 18(9,8) 1364.5| 81870 14(13,1) 1390.471.90| 29.4
14 18(9,8) 1464.2| 87852 14(13,1) 1569.40 7.18| 27.6
15 18(9,8) 1540.25 92415 16(15,1) 1777.1415.38  27.6
16 7(4,3) 1041.36 62481.6 6(6,0) 1136.10 9.10| 24.6
17 7(4,3) 1090.46 65427.6 6(6,0) 1139.17) 4.47| 20.4
18 7(4,3) 1141.36| 68481.6 7(6,1) 1249.79 950 | 22.2
19 10(5,5) 854.02 | 51241.2 9(8,1) 867.666 1.60| 21
20 10(5,5) 942.39| 56543.4 9%(7,2) 971515 3.09| 17.4
21 10(5,5) 926.47 | 55588.2 9(8,1) 1029 |11.07| 18
T 35 1063.0860747.57 1138.47/7.09| 23.4

K F T3 324 76 2 %@ » v FAGI+T2+G1] & G1 To=0.01 -
T2 T¢=0.15 pF - Chao 2. TTRP B3R % % 1 ez T30 4 F & K 5 6.62% > * %
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