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c3: x_2_1 + 0.8 =x_2_2;

c4: x 2.2+ 1 =x_2_3;
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25| 00000000000000000000000000000O0000000000O0
oboooooooo
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Value of objective function: 5.2

Actual values of the variables:

x_4_3 5.

SN

x_1_1

x_1.2

[

x_1_3
x_2_1

[

x_2_2
x_2_3
x_3_1
x_3_2
x_3_3
x_4_1

N
W WD w NN

x_4_2

S

bbb b 11oo00bobbbooaodan

222 0OUO00O0OOOOOOOOOO

godddgoooligooooboboboooogbbooobobbbbo
00000000 (cf. [20)D00000000000O0O0O0O0O0O0OO0OO0OOOO
gogodbobbbbbobobobooouodgooooobbooboboobobad
00000000 G=(V,A)OoDoooo

e V={01<i<n1<j<m+1}0000mn+n00000000

e AUDODOD3IMmMn—mOO00000O0OO0O0ODO0ODOODOODOODOODOODO
b wdggn
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0.6
G=C
0.6 04:I/
—08 12:]//02fj:>
U3
—02 —04 —08
0 0
o' ) (&% TJ%A (g@

024 000G0OO

~ 00 wE? Wi =00000 09Ty 1<i<n—1,2<;<

m+1)
ooooJ) oooooYyWt ooooooo

00 2.00000000000O0000000DO00ODO0OGOO 2400000

D000n=4, 000 m=3,
=06, V=04, 1P =1, =08 =12 =02

tV =02 =04, =08 V=1 t¥=02 =08
oooooooooo oMWY oooo

00000000000000GO0000000000000000000
000000000000000000000000000000000000
0000000NPOOOOOOOOOOOOOO0OO0OO0O0O00OO00000
0000 (390000000000000000000GOO000000000
0000000000000000000000000000GOOO00000
0000000000000000000000000 (0¥,+%)eAdnnon



00000000000000000GO0000GOO0000000000
000000GO000000000000000000Bellman-Ford00000O
DO0O(V]|A) =0(m*?)00000000000000[49 000000000
000000000000000000000(19900000000000000
00000000000000000000000000000 O(A|+|V]P) =
O(m*n?) 00 00 Bellman-Ford 000 0000000000000000000
00000000000 O(|A|log|V]) = O(mn(logm+1logn)) OOOODO0O0O0O
000000000 0Fredman 0 Tarjan [38] 0 0000000000000000
O0000000000000000 O(A|+|V|log|V]) = O(mn(logm+logn))
00000000000000000000000000000000

000000000000000000000000000000000 J;(1<
i<n-1)000 M,00000000000000 ;0000 M;0000
000000 0 J,00000000000000000000000000
00000M,0000 4000000000002 000M,0000 J;0
0000000000 ™Y 000000000000 GO000000000
000000000000 000000000GO00000000 (099, 49?)
€AD0DD

(1) U(jz)) = U —|—u7(v(j1) U(jz)) _|_xg2)'

w(,Uil ) Yio i1 i1 0 Vig

= —z) — w(v(jl) v(jQ)) + xz(-f)’ > 0.

11 A )

00000000000 GOOO0000000N00ON0ONoNoNooonooonog
[27]0 (44 00000000G0000000000000000000O000OO0
oooooooooooooooooooo"oo.YWoooooood? oo
Dooooooooo.Y oooooooooOoOoO0O0O0O0O0O0O0O0O0O0O0Oon
00000004 (1<i<nl1<j<m+1)0000

000000000002 (1<i<n1<j<m+1)00000000000
Oooooooooooooooo 2™Yoooo

20



J4

0 1 2 3 4 bt 6 7 time

g 25 0000000boo00

g 3. 0000abbb 20b000aobn

D000n=4, 000 m=3,
=06, V=04, V=1, V=08 =12 =02

t =02, 1P =04, V=08 =1 P=02 V=08
000000000000000000000000

xgl), =0, x?), = 0.6, x§3)' =1, x§4)’ =2,

00000000000025000000000000 29 00000000
D000 Goo260000Go0000000 o«Y0000o0ooooog 4
0ooooo
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V7 )< 07 ) ()7 )< (v,
0 0 0
14 jjéﬂ 2
(1) 0 (2) 0 (3) (4)
Vs )e (57 )< [ 05" )< ( g
0 0 0
14 jgél 0.6
0 0
o)l e (0] ) e (P01 20 e (P01
0 0
1.2 1.8 1.2
0 0 0
%)) v ") ol s () 2) e Q1) )

026:000G6G0O0

Js Iy

4

0 1 2 3 4 5 time

g27n00000000

noooooooooooooooo.Y =9 —¢¥ ooooooooo

gboogbuoobouoobg2rygooon
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223 0OO0OOOOOO

0000000000000 00000000000000000000000
0000000000000 00000000000000000000000
0’ (1<i<nl<j<mO0000000000O0J00J,000000
0000000000000 000000000000000000000000
00000000000 CO0O000000000000

O0:n,m 0000000 9 1<i<n1<j<m).
O0:000000.

1. // 000 J,000000000000.

2. xgl) =05

3. for(j=27<m+1;7++)

L NOJCENE

5. //000 JoJs...,J, 000000000000,
6. for (i =2;i<myi++){

7. for (j =1;7 <m;j++) {

8. /) = a}Y;

9. for(k=7+Lk<m+1;k++)

10. xl(k) = xl(k_l) + tz(k_l);

11. for (k=j—-1,k>1k——)

12, ROJINTS R}

13 flag = 0;

14. for (k=2k<m+1;k++)

15. if (") > 2"V flag = 1;

16. if (flag==10) break; // 0000000
17. }

18, }

19. return x%mﬂ);

1-4000 ,000000000000J,0M,00000000000000
J,0 M;0000000000M,,000000000M,,00000000
opooooooozY Y+ Y oooo

00000000 .J,0000000000000000000000000
00000000000000000
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00O000O0oooog
0J (2<i<n)D00000000000000M,0 ;0000000000
0O0M0J_,00000000000;(1<j<m000000

J;0 M;00000000:Y0 J,,0M;0000000000000000
080000000000 0000D:Y 000000000000 00000
000000 M, (e M\{M;})000000 (00)000000000009-12
000000000000000000000 J,00000000000000
000000J,,0 J,000000000000000000000014-1600
oooooO

00000000004, (2<i<nl<j<m) 0000000000003
000000000000000000 O(m?n) 00000000000000
000000000000 000000000000000000000000
000000000000 0000000000000000002000000
0000000000000

0000000 Greedy Algorithm 0 20 00000000000000000
00000000 J, ..., J,0000000000000000000000
0000000000000

function Greedy Algorithm
O0:n,m 0000000 9 1<i<n1<j<m).
00:000000.
//000 J,000000000000.
) =05
for (j=2,7<m+1;7++)
20 = g1 4 4D,
//000 Jy,Js,...,J,000000000000.
for (i =2;i <mji++){
A0 afnt,
e,
for (j =2;5 <m;j++) {
20 = g1 44U,

7 7
temp = xz(]) — x?j”;

minsf = z

© 0N e ot s W N

[E G —"
— O
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12. if (temp < minsf) minsf = temp;

13. }

W g .

15. for (j=17<m+1j++)

16. 2D =20 minst;  //2Y 0000000,
7.}

18. return x%mﬂ);

14000000000 ,000000000000000000000 J, Js,
...,J,000000000000000000000000000000000
000000, 0000000000000000 Greedy Algorithm 00 0 M,
0 J,000000000000M,0 J,,0,000000000000000
000000000000000000700000000M,0 ;000000
0000000000000000000000000000 M; (€ M\ {M})
0J,00000000000000000000000009010000000
000000J,00000000000000

J,00000000000000000000000000J,,000000
00 J,000000000000000000000000000000000
0000000004 00000000000000000000000000
000000000000000000000016000 minsf30000000
000000000000000000000000000000000000
0000000000000000000000000000000000 8-13
000000

J;0000000002Y (1<j<m+1)000000 minsf0000000
0000, 000000000000000015016000000000000
00 Greedy Algorithm 00180 000000000000

00000000000000000000000000000000 O(mn)
0000mOn000000m=1,n=1000000000000000000
000000000000000000000000 ¢ (1<i<n1<j<m)
0000000 O(mn) 00000000000000000000000000
00o0o0oo

3minsf 0 “minimum so far’ 0000000000000
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00 4. 00 Greedy Algorithm 000000000000000000000
(ﬁ”ugigm1§j§m+n)mmmmmm

00. 000000 fr00009000000000000000000000
D000000000000000000 minsf000 minsf(j)00000000

minsf(1) = a:z(-l) — 3791

ggbobobooooobobobuoooobobogd

minsf(2) = min{minsf(1), a:z(-z) - xz(-?i)l}

gogbbobooggobobuogobooo

minsf(j) = min{minsf(j — 1), xz(-]) - xz(]j )}

000000 minsf000000000000000000minsf(j)0 2 — 2®
0o -2 00000000 000000000000000

minsf(j) = min{xgl) — %@17 JEEZ) — CUZ(-?i)p ceey 5Uz('j) - xgjjl)}

0000000000j=mO000000000000000000000 J;_y
000000000000 minsf(m)0000000000000000
00000000004 1<j<m+1)000000000000000
sLOOoooooa2Y 1<j<m+1)00000000.,000000000
00 minsf(m) 00000000002 0000000000000:i0000
00000000400 J,0000000000000000000004J;0
oooooos” 1<j<m+1)00000000J00000000000
minsf(m) 00000000009 00000000000000000J,00
J,0000000000000000 (0oo)

OO0 4. 00000 Greedy Algorithm 00 O0D0OD0O000OO0O0OODOODOODO

=3, V=4, V=2 1Y=5
1) =2, 1 =3 1 =5 1) =2
) =6, =2, =2 =4,
=2, =3 1P =3 =3
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028 000000000

. Jl JQ J3 J4

g 2900000000

JQDDDDDDDDDDD2.8DDDDDDDDDDDDDDDD@@DDDMD
DDDDDDDDDDDDDDDDDxgj)(1§i§4,1§j§5)DDDDDD
r11 =0, 212=3, ws3=7, x14=9, z15=14,

Tolr =0, Tog =7, x93 =10, x94 =15, x95 =17,
r31 =17, x30=13, w33 =15, x34 =17, x35 =21,

Ty =13, Tao =15, x43 =18, x4 =21, 1x45 = 24.

ggbbobuooodgbobbooooobbobooobgoz29bbouoan

gogbobboboboooobooobbobbobbbbobooooooooon
O000000 ,000000000D0000000 Greedy Algorithm 00O O
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D000J;(2<i<n)00000000000000M0.,00000000
0D000M 0000000000000 J,0000000000000000
M0 J;000000000000000000000000000000000
0M; (e M\{M})DO ;0000000000000000000000000
0D000000J0000000000000000000 ;00000000
0D000J,,0 J;00000000000000
Ji,0J;00000000000000M,(2<j<m)0000 ;0000
0D0000000M,0000J,,000000000000000000000
00000000000000000000000 M;000000000000
0000000000000000.40000000000000000000
0000000000000 00000000000000000000000
00000000000000000000 Greedy Algorithm 2 0 0 0 O

function Greedy Algorithm 2
O00:n,m 0000000 &9 1<i<n1<j<m).
00:000000.

1. // 000 J,000000000000.

2. xgl) =05

3. for(j=27<m+1;7++)

n RONINCEINMCS)

5. //000 JoJs...,J, 000000000000,
6. for (i=2;i<n;i++){

7. %(1) = xz(-i)l;

8. maxsf = 0;

9. for (j =2;7 <m;j++) {

10. 2 = g0 40D,

11. temp — xgﬁl) — Z(j);

12. if (maxsf < temp) maxsf = temp;

13. }

14. xEmH) = xz(-m) + tgm);

15. for (j=17<m+1;j++)

16. 2D =204 maxst; //2P 000D0D000.
7.}
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18. return arq(lmH);

000000000000 0oDO00oo00oooOo0dooooooooobooOgon
0000000000000 0O00DO0DO00oDO0DO00ooOO0oDOoooDOoOoDO
0000007, 0000000000000000000000000QO Greedy
Algorithm OO0 O0O00O0O0O00O0ODOODODODOODOOO0O Greedy Algorithm
0000000000000 00O0o0oo0ooooooDooDooooooboooon
000000000000 0DO000O000O00oO0oooooooDooDooo
0000700

(max {z}) — 2"}
oooo

gooooooooooooobbooooboooobboOooboo0 1,000
000000000000 T 000 Twe/Te. 00 0000000000000
ooooooooooooOooOoooDOoCoOoOOo0gUoooooDobobbooo
oood IDDDMIDDDDDDDDDDDDDDDDtEI)STtactDDDDDD
DDDDDDDDDDDDDDDDDDDDtgj)DDDDDDDDDDDDDDD
0000000000000 DOO000O00DODO0DO00TwDDOOODOOO
000000000000 000D000000000T,, 0000007 T4 =00
ooopooobooooo

goooooooooboooboOoobo0oooobooOooboOoboobooboo
gooboooboo0oO0oobooOoobbOooo0oobb0booooobobOoboboooo

gobooobooooOooobooooooboooobooooooDbooo
goboooobobooboobooboobo0oboooooOobboooOobobooo
000000000000 0DO00oO00ooO0ooooooDoooOoooooo
00000000O00DO0O00000 ADUDDOOOO0U0DOODOOODOOOO
O00D000O000o00O0ooOdo0ooo0ooooooDoooooooooon
0000000 /000000fd0o0o0oo0oo0oooooooobDooono
0000 A(/)0D00000O00000O0000O0OO00O0ODOO0OODOOOO
00000 oPT(/)ODODOOODODOOODODODODODODODODODDODOOODOODOOO

D00 J700000A()/OPT(I)00000000000
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00 5.00000000000 A00000 min{m,n} 0000

gg. bobogogoobo

n m

A =350 < nz-lgyﬁzl{t¥)4—t§)—%---4—tg)} (2.3)
i=1 j=1 -

chDzmu{@+§H~mH9} (2.4)

1<j<m

0(23)0 (24)00000000000000 ADODODODOmOOOOOODOO
ERERE
goboboboggoboood

n m

j 1 2 m
A([):ZztzmSn'ﬁl%(z{t’(')th’()jL'“th’( )} (2.5)
i=1 j=1 ==

OPTu)znmx{§’+é”+-~+émﬂ (2.6)

1<i<n

0(25)0(26)00000000000000 A00O000RO0000000CO
g
0000000000000 000A0D0O0O0O min{m,n}0000 (OOO)

00 5. 00000000000 A00000000000000000000 1
0 =1(1<i<n1<j<m)0000

A(I) =mn

OPT(I)=m+n—1

ggbbbooobobbbuoooobbbuooobbbtuodm<ouggn

mn m
m+n—1 m/n+1—1/n (nso)

> M.

m>n0000
mn n

m+n—1:1—|—n/m—1/m (m—o0)
Uiddm=n00000

> N.

mn 2

= < m.
m+n-—1 2m —1 —

30



23 OOOOOOOO

O00b0o00ob0obO0obob0obDOooO0obOoooOooOoobOobDOobOoOGra-
ham 000000000000 [p1|000000000000COOOOOOOOO
Graham 000000000 O0O0O0OOOOOODOOODOODOOOOOODOODO
O00003000000000000000000000O([4] 000 Graham OO
gogbobobbogobboboooouobobbooooobbooooooboon

00000000000000000000 [170000000000000
godddooogooooobobbbbbbbdobbboooooouaaad
godddddooooooooooooooouoouduuuuuouuooogog
gogbbboogbobbbuoooobbboogo

goggbobbbbobobobbobbbbbbbbbbooooobbobbbbobo
goddgooooobobbbobbbuotboooooooobbobbbobbon
ggbobbooogobbobooogob

1. 0gdn

(a) OOODO (T: tact): OOODODO0O0O000D0OO0DOOOOOOOOOOO
gbobboodobobbbuoooogbbbooogobobo

(b) DO OO (A: asynchronous): 00 0000000000000 O0OO
bbbl obooboboooooon
goodooobobbooogo

2. 00000000

(a) OO0 (S: serial): 000000000

(b) OO0 (P: parallel): 0000000000 O0OOODO 21000000
gbooon

(¢ DODODODODODO (N: network): 0000000000000 OOOO
goooboobbobbbobobobodogoooobbo 2110404ag
gooboooood

3. 0b0bouogon
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(a) 00: 0000000 (000000000 0000)0

(b) C'O (C: constant): 0000000 (>0)0000000000000
00000000000

(c) AO (A: acceleration): 0000000000000
4. J00ooooon

() PO (P: point): 000000000
(b) LO (L: length): 000000000000
(¢c) RO (R: rectangle): 00000000000

5. uuogn

gbobogbobuogoboogobooobooobobbuoobbuoooon
gobbobuoogdgobobbuooboboboooguobobuoooon

(a) NO (N:no): 0000000000
(b) DO (D: detectable): 00 000000000000000000000

(c) AD (A: advanced): 00000000000 O0O0O0O00O0OOOOO
000000 (advance detection) 00000000000

ggb1bobosbubouogobbbuooobbbuoooobbbmbbO0
ggbogbbobooogobbbostognobbo

S 0 P N
T

m P C L D
A

N A R A

(0) m(T)(S)(0)(P)(N): m0O00000000000000O0O00000000
00000000000000000000000000

6(T)(P)(0)(P)(N): 600000000000000000000000000
000000000000000000000000

9(T)(N)(0)(P)(N): 900000000000000000000000000
0000000000000000000000000000
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00O > M, > Moy > My N M, » OO0
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0 210: 000

g

g

=
S
=

g 211 0ggoooo
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1 30

Jooootd

3.1 100000

gbbuogbodobbodgbboouboboobboob 31boodbb1d
gbooboboooobobobooobooooboboboboooo Moo
gbobobooobooooobobo vypoooobobobooboooboboo
gbobboobobobbobooobobobtThsooboboboboboog
gogbbbbbbbbooooooobboobobbogoooooooobn
gobobogbbodgoobobobooooboooobbuooobbuoogon
gooddgooggoboboboobobbbddguoouoooooooooooon
gobbobuoogdgobbbooobobooouooboooon

00 NV | oo

g3l 10b0u00ggobooog.
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3.1.1 0O00O0ooooooobogd

0000000 M;00000 J;(1<i<p)00000¢!00000000
000000000000¢ (1<i<n)000000 00000000000
00000000004 ~N(ue?)00000000000000000000
0000 XO00O0O0ON(p,e?)000000XO0000000 f(z)0

1 @—MV}
xr) = ex _——
f(z) TP p{ 57
000000 (600000000 XO00000 N(0,1)00000
1 xr2
xTr) = ex _—
f(z) %ﬁ;p( 2)

0000000 (1<i<n)000000000000O00O0

000000000000 1?2000,00000000000000

PI‘ (tl S ﬂac‘c ) t2 S Tlca.ct y ottty tn—l S ﬂac‘c)
= {Pr(t; < Thaer)}" " (3.1)

(-t(1<i<n-1)0000000000000000

::{fh«(tggﬁt;:ﬁ)}n_1 (3.2)

t _
000 ¢~ N(0,1) (TDDDDthI “)

Ttact —H n
/ 0 L e < x2> d
= ——=exp | —— | dx
PN \ 2T p 2

00000000 (3.1) 000000 ¢0000000000000000000
(3.2) 00000 ¢+, 0000000000000 DO0O0OO00ODOO0OOO0ObODOO
“pO000000000000ODOODO0ODODOD*CDOOOOOODO

gogbbbuooodbrn>100000000000ODLO0OO0OO0

- {/_; \/%_ﬂexp <_%2> d:v}n | (3.3)

MO0 J;000000000000000 QDDDDDDDDDDDDQDDDDtEl)IZIEI

gobooboboobooboboiobobobooboobobobg0o0oboon
0010002000000
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gogdbbbbudoooooodooooobbbbbbbouoduooooooo
gogbbobuoogoobbobuogogbobbooogobbbuoooon

0 (33)000000000*0000000000000411j00D0000
gogbbobuoooobbobooogobobogd

0 @3):1-—{%<1+eﬁ<z%%%ﬁ>>}n4.

O00000000000000 erf(2)

erflz f/

0000005 [520000000000000000000000000000
00000000000000000000000 [3]0

000000 T 000 p40, p+2000 p+3c000000000000
00000000000 (3.3)00000000000 (3.2)000000000
000000000 (Pr(t < 1))" ! & 0.84134" 1, (Pr(t < 2))" ' ~ 0.97725" 1 O
O (Pr(t<3))"'~009985" ' 000000000000000000O00O0O0O

1 —0.84134"71 (Thaet = p+o 000),
1-0.97725"1 (T =p+20000),

1-0.99865""  (Thaw =p+30000).
D000 (3.3)0000000000000000000000D0000000

000000.000000000000e(0<a<1)00000000000
00000000 T, 0000000

0000000 (32)000000000000000000000000000
000000000 7T,.0000000000

Ta,c - n—1
1—{Pr<t§u>} < a.
o

38| 0000000000000 0NO0NONONONDD300000300000000000000
gboboooooboboobobooobooboobooobooooboooo

‘0ooooo e*$2DD|:|EI|:|EIDEIDEIDDDDDDDDDDDDDDDDDDDD[Q]DD
0000000O0O00oooO0o0ooRD0ODOo0O0000DOoO00DU0OoDOoOooDUOoooUoooOo

0000000000000000 29 5000000
‘000000000000000000D0000000000(11] 0 [12] 00 Oerf(z) =

Jie¥dtDDDOODOO 2 00oooooooooooo
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goodddidn, w,o,a0000000000000000O0D0DOOO0O0O0O
ERERE

o

T _
I%(tg—@i—ﬁ>z(1—aﬁi.
0000000000000000CDFOO (1-a)»1 00000000400
O00000000000 T, 00000000

T;;act - H
o

> 3

goobbbooooobuooooobobo
Tiacs > p+ Bo.

O0000Tw =p+poc00oooon

b 6. D00goboo4o0nbbodboboobuobbuoobodbbdidn=
00 =00000000000000000000O00OD0O0

1 1
(1 — )™ =0.95% ~ 0.993686.

000000000000000 09988 00000000000 3.0082 ¢ O
Oo0ooooO
Thaet = o + 3.0082 0

goon

3.1.2 0O00O0O0O0O0OO0OObOOO0

000000000000000000000000000J;(1<i<n)00

D00+0000000000A000000000¢ (1<i<n)000000
0D000000000000000000 X00000000000X0000
000 f(z)O

Xe ™ (x>0) (A\:000),
fla) = =0 ) (3.4)
0 (x <0)

000 00Mathematica [37] 00000000000000000
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000000 EX)000 V(X)0O0OOO eox000 [6]0

gbobbogoboodboendbbobooobooobbooobbooobo
000 (3.1) 000000000 0oooooooO0o0o0oooooooooooo

0 (3.1) = (/1 (@) dx)nl
= <jgﬂMtAe*wdx>n_

= (1= M)
00000000000000000000
| R (3.5)

ooo0o0oooooooooooooooooooooooooooooonon
O0000000000000000O000 (33)00000o0ooooooooog
O0000000000000a(0<a<1)0000000000000 Tiac
0000000000000 00O0O0O0O0O000O0000DO 350000000
O0o00ooooobod ThwawOOooooooooo
1—(1—6_/\Tm°‘)n_1§a.
0ooodddn, A, «c0OO0O0O0O0O0O0OOOOOOOOOOOOO0OOOOOONO
1 1
ﬂactz—xln(l—(l—a)"_l).

DDDDDﬂm:—§m(L41—@ﬁﬁDDDDDD7DDDDDDDDDDD
000000000000000000000000000000000000
0000000000

3.2 200000

g3ipgbougligbobobuoogooobbooooobbobuoogog 3.200d
gbob20000bb0gboogbuogbobboboobobooboboobog

"mO00000000O0Inn=1log, n0000000000000O0DOO0O0O0O0000O0OO
O00o000o0oooooOp3oooo
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Y

00 H— M s M, 00

g 32.200000000000.

oo M;OOoooooM,000o0boooo Mpobobobooooooo
gboooboooboooboobuo Mb0oobooboM,000b0boooobo
MxyOOOOOooooboboboboboboooboooobobobobo
gbogbuoobuoobooboooobodbi,0obooboobon

gbbuodgbbugd3sigbobodbboogboogbboobboobo
gbbogbbuogoboboob3i1boooboubboabb200bbogbod
gdddgggooobboooobbobbboooooooooooooo
gogoboooodgn

3.2.1 O00O0OOOOOOOOOOO0

0000000 MOD0D000J;(1<i<n)00000¢700000 N(uy,0?)
000000 M,0O0000 J;, (1<i<n)00000#Y00000 N(us,02)
poooooooooood” i=1,2,...,n,j=1,2)00000000000
0000

googbooboobobobob20b0bo0onnD X530 X0

(
Xo = tz(l) + tz@) - tz(-li-)l - Tlca.ct

00000028000000 J,0 Jiyy (1<i<n-1)00000000000

0020002000000
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ggboodgg

Pr (K9 < To 0+ <40, + T
=Pr(X; <0, X, <0)
/ f(@1,22) doy day (3.6)
D:x <0, 2y <0.
00000000 f(x,22)0 X3 0 X, O0OOOOOOOOOOOOOODODO X,
0 X, 000000000000CO00000OoDooobooOgo

Y1 =1
uo (T1 =11, T2 =y1 + Ya)
Yg = Tg — 1
gogoodg
E:yy <0,y1+5 <0

gopoboobooboon

) Y2
D 0O 0O
X Y1
FE Y2 = —Y1
rn=y,ro=y +y 000000 70
9 9
j:3($1,$2): S Byr _ 10 _q
O(y1,y2) | 222 022 11

oy Y2

gogobobooogobooood

0 386) = [[ o) |71 dn

/ dy1/ (Y1, y2) dys . (3.7)
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00000000 g(y1,y2) 00000 V,0Y, 0000000000000

000000000Y;0Y%00000000000 370000000000
00000000 0C0O0OooO

000000000000000000000000Y; 0 N(uy — T, 0?) O
000Y%000000000°000N(u — pu,o2+02)0000Y;0 %00
0000000000 g(n),¢9(.) 00000Y,,Y,00000000 (3.7) 00

9(y1,y2) O

9(y1,Y2)

= gl(y1)- 92(y2)
1 { (yl — M1 + ﬂact)2
exp § —

1
. exp
207 } V21\/0? + o2 { 2(07 + 03)

_(yz—AQ—FMQZ}

B V2moq
_ 1 exp{—l <(y1—ﬂ1+Ttact)2 " (y2—u2+u1)2)}
2mo\/ 0% + 02 2 o7 ot + 03

0000000000 37000000000 oOo0ooooooooooooo
00000000 (3.7 000000000000000000OOOOO". 00
2000p00000DO0O0OO0O0ODLDDODOOO

i

n—1
{PI‘ (tz('l) S Tlca.ct ) t(l) + tz('2) S tz('}r)l + TlﬂaCt>}

oooooo@@7)~hHoooooooooooooooooooooooo

1- (/_io un /_:Ig(yl,yz) dyz>n1- (3.8)

goboboossouguunobuogobobogooooobouogon

O000000.000000000000e(0<a<1)0000000O0COO0O

00000000 T, 0000000

‘00000000: 0002000000 XO0YOOOOOOOOO N(pp,0?)0N(pu2,03) O

00000000X+4+YON(@m +u,07+03)00000000[6)000000000OD0O
IOMATHEMATICADOOODOOODOOOOO0OO0OOOOOOO
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000000 (38) 0000000000000 000O0

0 —y1 n—1
1—</)dm/‘ meﬁ@» <a

0000000000000 00000000000000000000000
00000000000000000000000 (3.8) 00000000 Thax
00000000000000 n, m, g, ge, 01,0,0 0000000000000
0000000000 (38)000000000000000000000000
0000000000000000000000000 38000000000
00000000000000Y" 000000000000000000000
000000000000000000000000000000000000
0000 (38)0000000000000000000

3.22 0O0O0OO0OOOOOOOODOOO

0000000000000000000000000000J;(1<i<n)0
0o M;oo0o0o0o0oo0dY000000000o0 AD000000000000 J;
(1<i<n)00O0MOO0O0O0O0O04?0000000000 A,0000000
0000000MO M,00000000000A0X,L0000000OO0
000 J;0 Jiyy (1<i<n-1)0000000000 (3700000000
00000 (37)00000000000000000000000000000
000000000000000000000000000000VY,0 Y00
0oo0

00000, 0000000 ¢1(y) 0

)\1 67)\1 (y1+Ttact) (yl Z —ﬂa.ct)a
91(y1) =
0 (yl < _ﬂaCt) .

1000000 f(n)0000000000000000m<n00 f(m)> f(n)000000
0ooooo
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0000000Y,0000000 () 000000000000000000
00000000 ky(zx)00000

0 (x <0)

D000-4),00000000 hy(y)DOODOO

0 (y > 0),
hy(y) =
A ety (y <0)
DDDDDDDDDDDDDD12DDDYQDDDDDDDgg(yQ)DDDDDDD
god

Case 1: yp > 0000

8

hl h2 y2 — ZU) dx

/ e ML\, eMW2=2) g

88

/ )\1)\26)‘1y26_(/\1+)‘2)xd$
Y2

M
DV

e M2 (3.9)

Case 2: y, <0000

8

92(12) = / hi(z) ho(ye — x) dx
— /00 )\1)\26)‘1y26_(/\1+)‘2)xdx
0
A1 A2 A1y2
=3 1\ . 3.10
A1+ )\26 ( )

200000000000 X0YOOOOOOOO0O0O0000000 f(z)0g(y)000000
0000 Z=X+Y0OOOOOOO h(z) O

/ flx)g(z —x)

00oo0ooOooeDoo0ooooooo
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0 (390 (31000000000

A2 6—)\23/2 (y2 > 0)

A+ )

92(12) =

A1d2 JAiys
PYES (y2 < 0)

ggon
ooo0oJ;0 ;0000000000000 00 (3.7)0000oooog
ggon

160=[ ([ awietian) ¢ vvoon)

o0 o0

= /io (91(%) /:ﬂ 92(y2)dy2> dy . (3.11)

gooo
e LD YDV ISP,
duo = /\1y2d +/ —A2y2
/_0092(92)92 /_oo/\1+>\2€ 22 N W
1 A1 X291
A+ Ay
gooogg
0 (3.11) :/0 91(y1) <1— ! 6*2%) dy
e A+ Ao

0
)\1 A
+ 1 _ 2Y1 d
/_Tmct 91(y1) ( 7)\1 +)\26 ) n

0
A
— A e_)\l(y1+Ttact) 1— 1 6)\2?}1 d
/Ttact ' >\1 + )\2 yl

0 )\2
/ ()\16_/\1(?/1+Ttact) — 7)\1 +1>\2 e~ MTtact 6_()‘1_/\2)?}1) dy,

*Ttact

e~ Ttact A% e—*2Ttact A%

L+ “emar + T (A £ A000),

1 — e Miact — %efATt“t Taee (A=XA=X000).

00o0o00oooooo J;0 ;,,000000000000000 (3.7000
goobbbbbbbboobbbbbbbbbdooddobuoooug nd
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gogboboboogodgoboo

e_Athact)\2 e_AZTtact)\Z n—1
1—(1+ 2 4 1) M# X000, 3.12
(S e LA (342

)\ n—1
1— <1_6/\Ttact_§e)\Ttact 'Ttact> A=)\=X\000 (3_13)

oooo

00000000000000a(0<a<1)0000000000000 Thax
000000000000000000000000000 (3.12)0000 (3.13)
00000000000 000000

—A1Ttact )2 “AoThact 12\ 1
e A e A
1—(L% 2 4 1) <a
Yox TTeow

ogogg
A n—1
1_ <1 _G*ATtact _56*)\Ttact . ﬂact) S o

0000000000000 000000000000000000000000
0 (3.12)0(3.13) 00000000 T 0O0O000000000000 n, A, A
O00000Om=1000003100000000000000000000
0000000000000 000000000000000000000000
000000000000 000000000000000000000000
00000000000000000000000000 (3.12)0 (3.13)000
0000000000000 00000000000000000000000
00000000000000000000000000000000000

3.3 mUdbouoond

000000 1.1B000000000mO00000O00OO0OOOOOOO0
g320bbggooodbbogboobimbgobboobbogbbon
gobogbuooboobooboobooboobobpbob myp0bhOo0DbOon
000000 M; (1<j<m-1)0000000000 M;000000000
goooooodoboooooooogooooooono M, 00000000

BOopooo 1000000
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good M, 0000000000 M,00000000000000000O0
gbobogbobuogooobooobobuoobbuoobbobbbboobobda
gogboboogooboooodd
ggodoggoooobboobbooboooooodugooooooon
gddddggoooboooobbbbbboboooobbbbobobbbbbobo
ggbbobboooobbooooboobooogobobogo

3.3.1 O00O0O0ooooobogd

00 M (1<j<m)00000J (1<i<n)00000¢’000000
N(u;,02)0000000000000000000000000000000C
D00000000000000000000#” (1<i<nl1<j<m)000
000000000000

0D000000000mO00000X; (1<j<m)0

0o00o0oOo3% 000000 ;0,4 (1<i<n-1)00000000000
gobooodd

J Jj—1
m(mmmmyagjgm)mmmm Z}Wgﬂm+§:ﬁg
k=1 k=1
=Pr(X;<0,X,<0,...,X, <0)
// f(z1, 29, ..., 2y) dedas - - - dxpy, (3.14)
S1

Sl:xlg(),xgg(),...,xmgo.

00000000 f(z1,22,...,%,)0 X1, Xs, ..., X,, 0000000000000
00X, X, ...,X,00O0OOOOOOOOOOOOOOOOO0OOO0O0O0O

Y1 =71
g

D000 j(2<j<m) 0000 vy =z —z_

“Oop 30002000000
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goboo

J
S :0000j(1<j<m)0000 ) <0

008 00000000000%=%",y (i=1,2,...,m)000000 70

Oz1  Oz1 Oz, ,, Om o
oy Oy2 oys3 Ym 1 00 0
Oy Omy Oz Oy o
o dy1 Oy  Oys Dy 110 0
/: (x17x27-.-7xm): Oz Oz3 oz . Oz3 =111 --- 0 —1
a(y1, Y2y e ey ym) dy1  Oy2  Oys Oym
8iL’m _8iL’m _3:Dm .. _3:Dm P
oy O0y2 oys3 OYm 1 11 1

gogobobooogobooood

O (3-14)2//---/, 91, Y25 -+ > Ym) | | dypdys - - - dym,
Enilly
/ d?h/ / g(ybym---,ym)dym- (3-15)

00000000 g(y,ys,...,ym) 00000V, Ys,...,Y, 000000000
0000000

Yi :Xl :tl(l) _Tlca.cta

V=X - X =t —t,Y  (2<j<m)

000000000Y, Y, ...,Y,00000000 (315000000000
0000O0000000Oooon

000000000000000000000000Y;0 N(uy — Thae,02) 00
O0Y; (2<j<m)000000000000N(gj—pj 1,05, +02)0000Y,
Y, ..., Y, 000000000000 ¢i(1), g2(42), - .- gm(ym) 00000V,
Ys, ..., Y, 00000000 (3.15) 00 g(y1, 90, .-, Ym) O

9L Y2, Ym) = 91(1) - 92(42) - G (Ym)
exp{—% ((y1 1+ Tiact)? +Z] ", (y; (rg]j_f; 1)? )}

= (3.16)
Ul(\/%)m Hj:2 Ujf1 + Uj
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0 —y1 -ty n=l
1— / dyl/ dyz---/ 91, Y2, Ym) Y, <«
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0000000000000 00000O0m>2000000000000000
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0000000000000 00000000000000000000000
0000000000000000000000000000000 (3.17)00
000000000000000mO00000000000Mathematica D00
000000000000000000000 (3.17) 0000000000000
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Joboogduood

000000 1.1'0000mO0000000000000000000000
000000000000000000000000mO0O0000000000
0000000000000000000000000000

000000000000 000000000000000000mO000
00000000000000000C00 1.1000000000000000
0000000000000 00000000000000000000000
000000000000 000000000000000000000000
0000000000000 00000000000000000000000
00000000000 0000000000

0000000000000 00000000000000000000000
0000000000000 00000000000000000000000
0D0M,(1<j<m)00000J(1<i<n) 0000000000000
pooooooooooooooooood 1<i<nl<j<mOO000O
0000000000000000000000000000000320000
00000000000 30000000000000M,0000000000
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ggbbbuooobuoogbobuooooobbbuoooon

4.1 O00OO0O0OO0O0OO0O0O0O0O

gooocbobobobooooooooooooobobon

function m-machine

DD:T‘tact;nama g, 05 (1§]§m)

O0:. 0000000 oooOo0oU0oooooooooouoooooo
o0 oo

1. for (i=1;i<n;i++)

2. for (j=1;7<m;j++)

3. 1 N 07); /)t ~ Ny, o)

4. for (i=1i<n—-1;i++) {

5. tmpy = {5 tmpy = Tyaer;

6. if (tmpy > tmpy) return 1; // 00 M, 000
7. for (j =2;5 <m;j++) {

8. tmp, = tmpy + £,

9. tmpy = tmpy + t7,Y;

10. if (tmp; > tmpy) return j; // 00 M; 000
1. }

12. )

13. return0; // 0000

0000 mmachine 00 000000000000000000003 0n000
0D0000mO000000T,..00000000000000000 M;00
00000000000 N(y,0?)00000001-300000000000 #7
0000004-130000000000000000000 m-machine 0000
M;00000000000000000000,;00000000000000
0000000000000000000000000000000000000

gogbobobboilgggobobuooggd

‘0000000000000000000000000000000000000000 m-
machine 0 300000000000C0O0O
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00 mmachine J000000000000000000000000000O
0000000000 00000000000000000000000000
000000000000 0000000000000000000000000
0o J,0.,0000000M (1<j<m)0000000000000000
ooooo 0 4,0000000000000000000000000000
J,0J,000000000000000J,,0.J,000000000

000000000000000000000000 ©(me)00000000
0000000000000000000¢Y 1<i<nl<j<m) 00000
000000000000 ©(me)0000

D0000000000000000000 + 0000000000000
00000 ,0000000000000000J; 3<i<n)000 M,
(1<j<m)000000000000000000000000000O000O0
M; (1<j<m)00000000000000000000000000000
000000000 mmachinerl J00000000000000000000O
00000 mOO00 ADDOOCOOO0O000000 m-machinel 000000
00 ©(m) 0000

function m-machine-1

DD:T‘tact;nama g, 05 (1§]§m)

O0: 00000000000 ooogoogoogoooo
o0 oo

L. for (j=1;j <m;j++)

2. Alj] = N(pj 03); /) Aljl ~ N(py, 03)

3. for(i=1i<n—-1;i++){

4. tmpy = A[l]; tmpy = Tacs;

5. if (tmpy, > tmpy) return 1; // 00 M, 000
6. A[l] = N(p1,07); // A[L] ~ N(p, 07)

7. for(j =2;5 <m;j++) {

8. tmpy = tmpy + A[j];

9. Aljl <= N(uj,03); /) Aljl ~ N(p, 03)

10. tmpy = tmpy + Alj — 1];

11. if (tmpy; > tmpy) return j; // 00 M; 000
12. }
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13. )
4. return0; // 0000

O00On<mOD00O000 m-machine-2000000000000 ADODOOO
0000000000000 00UUUoDooOOoOoDODODOOOBM)OOO
000000000000000 pk,0; (1<j<m)0000006(MM) 000
gobobuooogn

function m-machine-2

DD:ﬂactanama Hj, Oj (]-S,]Sm)

O0: 00000000000 ooogoogoogoooo
o0 oo

1. for(i=1i1<n-1;i+4){

2. Ali] = N(pi, 01); /) Afi] ~ N(m, 07)

3. if (A[i] > Tiaet) return 1; // 00 M, 000
4. }

5. Aln] < N(w,07); // Aln] ~ N(m,07)

6. for (j =27 <m;j++){

7. for (i=1;1<n-—1;i++) {

8. tmp < N(uj,03); // tmp ~ N(uj, 03)

9. Ali] = Ali] + tmp;

10. if (A[i] > Tiaet + A[i +1]) return j; // 00 M; 000
1. }

12. tmp < N(pj,03); /) tmp ~ N(u;,073)

13. Aln] = A[n] + tmp;
4.
15, return0; // 0000

00 m-machine-1 0 m-machine-2 000 000000000000 ©(mn)00
04000000000000000000O0(mn)000000O(M)O000OO0
gogbooboogooobooo

‘000000000000000(me) 0000
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00000 m-machine OO0 O000O0O0O0OD0O0O0OOOOODOOOOOOO m-
machine 00000000 LOOPOOOOOOOOO erashl0,...,m| 0000
0000 m-machine 0 LOOPOOO0O0O0OO0O0O0O00OOcreshjj]O00 M;00
O000000000000000O0Oceresh[0)]0000000ODOOOOOOOO
OOcrash[j] (1<j<m)0000000000000C

for (k=1;k < LOOP;k+ +) {
index <— m-machine; // 00 m-machine 000000
crashlindex] + +;

gobobuoogoboo

m
00000000 =) erashlj]
7j=1

gogbobogdgooo

DDDD_DDDDDDDD (4.1)
- LOOP '

0oooo

0000000000000000LOOP =10,000000000000000
000 n=1,000, 4; =1, 0; =001 (1< j<m) 000000000000
0000000000000000000000000N(1,0012)000000
0000000000000000000°00000100000003000
00f0058200061.80000000000000000000000000
00000000000000000000000000000 1,00000070
0000000000000000000000r=1,0000000000000
00000000000000000000000000000000LEDA[33],
[36], [33], 1] 000000000000 O000000O0O0000O0O000000

(4.1) 000000

‘0000000000000 000000000“ 0000000000 0.01000 OOO

00000700000
“0p00000”’0000000 [p—30,px+30]0 300000000 [6]0
'D0000000000050000000000000000000000
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0000000000 1.0200 1.050000010000000000000000
20000000000 41)0000000000000000007T g =1.02
000000000 100% 000007, 0 1.020000000000000
00 100% 0000000T,, 0000000000000000000000
T =1.05000000000 0.07%0000000000000000T 0
1.0500000000000000000000 0% 0000000000000
000000000000000000000000000000000 4103
0000000000000003000000000003000000 (3.3)
0000000000000000000000000000 30000000
00000000 4100000000000000000000000000
00000000000000000

0D00m=200000000 4200002000000000000000
0000000000100000000000000000000000000
00000000000000000000000000000

T 0 1.040000 100% 00000000100000000000000
000000000001.040000000000279% 00 41000000
000000000000000000000000000000000000
O000000000000000000000000000200000000
000 M O01000000000000000000000001000000
000000279 % 00000020000000 M,00000000000
0002000000 M0 M,0000000000000 100% 000000
0000 M, 0000000000000
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U 42: 200000000000,

Thact 1.04 | 1.05 | 1.06 | 1.07 | 1.08 | 1.09

Ooooooooooooo (%) | 100 | 85.78 | 22.89 | 2.58 | 0.19 | 0.01
ooo (%) 100.00 | 85.72 | 23.34 | 2.62 | 0.19 | 0.01

0D42030000000000000003000000000003000
000 (3.8)000000000000 4200000000000000000
00000000000000000000000000
O0m>3000000000000000000000000 430000
0000000000000 00000000000000000000000
0000 43000000000000000000000000000000
0000000000000 0mO00000000000000000000
oooooO

0D00mOD0O0000000O00O00O0m =10,50,100,200,400,800, 16000 O
0000000000000000 44,4.5,4.6,4.7,48,4.9,410000000
00000000000000000000000000000100%00 0%
0000000000000 0000000000000000160000000
0004100000000000000000000000000000000
0000000000000 0000000000000000000 1% 00
00000000000000350000000000000
0000000000000 (3.17)00000000m=3,400000000
00004110008 0043004.11000m=3,4000000000000
00000000000000000000000000000000mO005
00000000 (3.17)00000000000000000000Mathematica
000000000000 0000000000000000000000000
0000000000000 O0000O

8Mathematica 000000
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043 000000000000 mOODOODOODODOOOO (m=3,4,...,8).
[O0O: %

Tact
1.06 | 1.07 | 1.08 | 1.09 | 1.10 | 1.11 | 1.12
3 97.65 | 58.59 | 15.54 | 2.63 | 0.26 | 0.03 0
41 100 | 98.79 | 72.27 | 28.79 | 7.32 | 1.52 | 0.24
m | 5| 100 100 | 98.78 | 78.26 | 37.07 | 12.30 | 3.40
6 || 100 100 100 | 97.74 | 76.54 | 39.63 | 15.02
7 100 100 100 1 99.96 | 96.02 | 73.16 | 38.48
81 100 100 100 100 | 99.77 | 93.56 | 68.51
Thact
1.13 | 1.14 | 1.15 | 1.16 | 1.17 | 1.18 | 1.19
0 0 0 0 0 0 0
0.01 | 0.01 0 0 0 0 0
m 0.76 | 0.10 | 0.01 0 0 0 0

443 | 1.29 |1 0.23|0.08{0.02| 0 0
15.38 | 5.41 | 1.52 | 0.40 | 0.12 | 0.04 | 0.01
36.80 | 15.90 | 5.71 | 1.76 | 0.42 | 0.12 | 0.04

O | N[O | O k= | W

4.2 O0O00O0O0O0OO0O0OO0O0O0O0

gbbugbbuooboboobuooboboobooooobobboooon
O0obo0oobooDooboobo0obO0d mmachineDOOOOODOOO3000
godddggooooooooooboobooobbbbbbbooooooon
ggobooboodgg

000000000 N=11<yj<m00000000000000D0O0O
Un=1000000000000000000000000000 4120000
0 41200000000000000000000000DOODOOODOOO
goddodggogooooobbbbbuouguououououguuouooooooon
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044: 00000000000 1000000000000 (00O %]

71ta,ct

1.10

1.12

1.14

1.16

1.18

1.20

0000 (%)

100

97.66

04.18

12.73

2.11

0.22

045 0000000000050 00000000C000 (00: %]

ﬂac‘c

1.2

1.3

1.4

1.5

1.6

ggon

(%)

100

86.25

3.8

0.02

0 46: 00000000000 10000000000C000O (00O: %]

,Tta.ct

1.4

1.5

1.6

1.7

0000 (%)

97.9

25.64

1.4

0.04

047 0000000000020 00000000000 (00: %]

71ta,ct

1.5

1.6

1.7

1.8

1.9

2.0

0000 (%)

100

89.79

31.2

4.81

0.54

0.08

048 00000000000 40000000000000 [00: %]

71ta,ct 1.7

1.8

1.9

2.0

2.1

2.2

2.3

2.4

HEN

00 (%) | 100

98.54

72.53

29.23

8.09

1.75

0.33

0.04

049 000000000008 0OODOIODODDOODODODO (OO %]

2.1

2.2

2.3

24

2.5

2.6

2.7

28 | 29

(%) | 99.64

92.33

65.93

3

5.78

16.03

5.92

1.94

0.64 | 0.21
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0410 00000000000 160000000000000 [O00O: %

Thnct 25 | 27 | 29 | 31 | 33|35

0000 (%) |99.93 | 92.00 | 51.63 | 17.24 | 4.55 | 0.9

0411: m(=3,4)000000000000.[00: %|

1.06 | 1.07 | 1.08 | 1.09 |1.10 | 1.11|1.12| 1.13 | 1.14 | 1.15

m | 3| 97.65 | 58.63 | 15.96 | 2.79 | 0.39 | 0.04 | 0.01 | 0.00 | 0.00 | 0.00
419999 | 98.76 | 73.04 | 29.16 | 7.68 | 1.63 | - - - -

ggoooo

gbobobobuooobogu 413b000gbogbboooobooooooon
000000 (3170 00 20000000000000000000000OO
ggbbobooggobobodmbbOd sbbuoogoobboooooboo
I A A I O 9 4
g 4300gougoboboogbbobbogoobobuooobbooon
gogbobuooogn

4.3 20000000

goddggooooobbobobbbbbbobobbobbbbboobobobo
gogodggooooobboobbooooooobobooboooouououad
gogbboboogoobobobbdo2000bobboddg 41 0bbbuooon
ggbobobboogooboobooogon

ggbbobooodgoboo

e JJDUOODUOODOODUOUOM,DO0ODOUODLOM,O0DOODOODO

o My OOUODOOODOODOOMDOUODOODUOMUODO00DO0DOO
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VN
Na

M,

U 41:200000000000000000
e MO M, OODDOODDOODDOODOODOODOODO

000000n=1,000,4; =1,0; =001 (1<;j<m)0000000OC000
gogooobodgd

ftil 0; ft2 = 0;
ft1 = ptl1];
for(i=2; i<=N; i++) {
if(ft1 <= (i-1)xTact) { //Mmoo00oooooodd
ftl = (i-1)*Tact + pt[il;
} else if(ft2 <= (i-1)#*Tact) { // 00000000000
ft2 = (i-1)*Tact + pt[i];

} else {
return 1; // 00
+
}
return O;

ftl 000 MM ODODOOOOOOOf20 M, DODOOOOOOOOODOODO
gbuodgbolbodgbbodgbboobbobobodobboobboobboo
gbbuogbbugbbodgbbdod o000 b0o0bbobboobobood
gogbobobbooooubb 414bb0bbuooogoblioooooboboood
gt ooobbobbboooad
4.1 00000

4.4 O0O0OO0O0OO

gogbbobooboddmuobbbooodoboo 120000000
gogobbboobooobbbboobbobbobooooooubobbooogg
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00 %{AL—{A@—+-~—{A@f} 00

042 0000000000000000DOO0ODLO0ODLO0

000000000000000000000(28)0000000000000
0000000000000000000000000 [28/000000000°
000000000000 000000000000000000000000
0000000000000000000000000000000000000
000000000000000000000000000000000000
00000000000000000000000
000000000000 1.1 0000000000 J; (2<j<mn)0 M,
(1<j<m)000000000M;0000000000000 J,,00000
0D000J,, 0 J;000000000000M,00000000000000
000000000000000000000J,00000000000000
0000000000000000000J,,0000000000000M,0
0000000000 4 0000000000000000000000000
0000000000000000000000000000000000000
000000000000000000000000000000000000
0000000000000 00000000000000000000000
oooo

000000000000000000 420000000000 J;(3<i<n)
0M(1<j<m)00000000M0M;0000000000 Ji,O Ji
0000000000 000000000
000000000000000000000000000000000000
000000000000 000000000000000000000000
000000000000 000000000000000000000000
00000000000 000000

‘0000000000000 0000000000000
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e st: M;0 ;0000000000
e /9. M;0 ;0000000000

00000000 (1<i<n)00000fY=(-1)-T., 00000000
0D0000000000000000000000000000000

00 1.4,j2<i<n-1, 1<j<m)DDDDDDD M;0004d J; 0 Jip O
ggbobobobuooogooboo st >ftlJrl ggon

gobooboooboobooobo 4,0 s 0b00b0oobgobobooo
gbbuogbodgbbodgboobuoobbuooboooboooboboobobo
0000000000000 00D0D0DO000OO m-machine-buffer 0 COODOO
gobooodd

function m-machine-buffer

00 : Tiact, 7, my f15, 05 (1 <5 <m).

Od: Dot ouooouooouoooouoooon
gooooood ot

1. for (i=1;i<n;i++)

2. for (j =1;7 <m;j++)

3. ) N(uj,0%); /) 9~ N(uj, 0%)
4. for (j =05 <myj++) ff) =

5. mr(—r¢<nw++yﬁm:u—1yﬂm;
6. for (i=1;i<n;i+-+)

7. for (j=1;7<m;j++){

8. st = max{ft9 Y, 119 };

9. ftg) = st + 7,

10. }

11. for (i=2i<n-—1;i++)

12, for (j =1;7 <m;j++)

13. if (stz(-j) >ftgr_11)) return j;

14. //000 J;0 J,,w 000 M;00000000000
15. return0; //0000000
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U0 m-machine-buffer 00 000000000000 O0O0O0O0O00O00nDO
O0000dddmUdddddddTl,, 00000000000000000 M;O
DDDDDDDDDDDDN(uj,a?)DDDDDDD1—3DDDDDDDDDDD
tz(-j)DDDDDDDDDDDDDDDDDDDDDDDDDDD m-machine-buffer
0000 M;oooooooooooooooooooo g joooooodgdd
gboodgbodobuoogoboboobuoobuogbuoobobbobbonoo
goooooboob1b00bo0obobboddl m-machineJOOOOO
gbobogbobuogoboobdbooobbuoobbbboobobbogbbd
gddddggoooobobobbbodoooooooooobboobooobon
O0000000000000000000000000O0O0000000g B(mn)
goon

00 m-machine-buffer 0 10,000 0000000000 0OO0O0ODOODOOOODO
gooooooooooooooooododd no= 1,000, uj =1, o = 0.01
(1<j<m)00000000000000O00O00O000000O0OOO0O0
goboobogbooboboooesub rooltbbgo.ootobboononDO
gboogbuoobuogbdgb4isbooboobooboboboobonobo

g400g0ogoooboobobbbooooooboobboobooooobobn
gbgbogbboodgbboouooobooboouoobboob roolobbbd
000000 0000000000 000000O0000000O0OOOoooo
0000 100% 00000

gggooobbobbbbbbbbbbbbbbbbbbbbbbooloo0n
gbogbugbuogoobooboobobo41sbggboobboobon
godddgooooobobbbobbbodoooooobobooboobobbbbbbo
guodgbbbbbboddooodododdooodououooooLooo
ggbboboooobbbooooobboboooobobbooo

gogbboogboboggobboboooobobuooobboobbobuoooon
1oogoooggsougubogobooogbooobbooubnoooog
gogogoboobooooooouodugooooobboobbooooon
goobobobobbbboboboobobbbddddddidyuooooooooo
ggboboboooogn
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04150000000000000 0.997,0.998,0.999, 1.000 00000000
gobuodgbbgbuoboggbooobuoobbuooobuoooboooobobg
goodggoobbbiooooooooobobobbooobbbuooouogo
gogdogogooooobobbobobbbbbbbbbdoooooooon
gbobogbobboogbboboogbuobuooboooboooobbuoobbobda
godddggoooobobobooboobobbbbbbooobbbbbbbo
goodobobooootouoouduoodoooooooooooouugd
goggdobboobobobotodoooooooobooooboooooboobbboboo
gbbbogogbboogboobuobuoobobuoobboooobuobobuonoo
gogoooogo

// 0000000oooobooon
for(j=1; j<=M; j++){
for(i=1; i<=N; i++){
pt[il[j] = nrnd() * Sigma + Mu; // OO0OO
if(pt[i1[j] < 0) pt[il[jl = 0.0;

}

//M1O000000000000000
st[1][1]=0;
ft[1]1[1]=st[1] [11+pt [1][1];
for(i=2; i<=N; i++) {
st[i][1] = max2(ft[i-1]1[1], (i-1)*Tact);
ft[i1[1] = st[i1[1] + ptl[il[1];

¥

// 1000000000000
for(j=2; j<=M; j++){

st[11[j] = ft[11[j-11;

ft[11[j] = st[11[j]1 + pt[11[j];

}

//J2 - J.NDOO0ODOO0ODOOO0ODOOO
for(i=2; i<=N; i++) {
for(j=2; j<=M; j++) {
st[11[j] = max2(ft[i-11[j1, ft[il[j-11);
fe[il[j1 = stl[il[j1 + ptl[il[j];

}
//Mbo0ooooobogoboobogon

for(i=2; i<=N; i++) {
buffer = 0;
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for(k=1; k<=i-1; k++) {
if (ft[k]1[1] > (i-1)*Tact) {
buffer = i-k;
break;
}
+
if (buffer > maxbuffer[1]) maxbuffer[1] = buffer;
}

// M2 - MM O0OO0OOOODOOOO0OOO0O0O0
for(j=2; j<=M; j++) {
for(i=2; i<=N; i++) {
buffer = 0;
for(k=1; k<=i-1; k++) {
if (ft k][] > £t[il[j-11) {
buffer = i-k;
break;
}
}
if (buffer > maxbuffer[j]) maxbuffer[j] = buffer;

00000000 0Omaxbufferj] 000 M; DO0D000000000O00O00OO
gooobooboobooooooboobooboobooooobo ooP,OonO
00000 jO0000LOOP OO maxbufferjl OO0 0000000000
Ooooooo M; 000000000000000000n = 1,000, p; =1,
coj = 00l0000000000000000000000O0m = 8000000
LOOP=100000000000M,00000000000000000

Tiaee = 0997000 My :4, DMy:2, Mg~ Mgy : 1.
Tiaey = 0998000 M;:3, My:2, Mz~ Mgy :1.
Tiaey = 0999000 My :2, My:2, Mz~ Mgy :1.
Tiace = 1.000000 My 2, My~ Mgy : 1.

Tlua.ct =1.001000 M1 ~ Mggo o 1.

gobooobooobbodoaMm O MO000DOO00DOOO0ODLDOOOD
gogooobobbobbbbbooooobobobobobbbbobbbbboooog
goodgobbbbbbbobboobbbbbtuooooooooooooooo
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gogodgggboobooboobbbbbbbbbuooobbbobbobbouooood
ggboboboooggobobodgo
OO0 LoOOP=10,000 00 000000O0OOOOO

Tiaee = 0.997 00 0
Tiace = 0.998 0 0 O
Tiace = 0.999 0 0 O
Tiaee = 1.0000 0 O

Thwee = 1.00100 0

My:5, My~ M;s:2, Mg:1, M;:2,
My:4, My~ Ms:2, Mg:1, M;:2,
My:3, My~ M;:2, Mg:1, M;:2,
My~ My :2, Mg~ Mgg : 1.

My ~ Mgg : 1.

Mg ~ Mggo o 1.
Mg ~ Mggo o 1.

Mg ~ Mggo o 1.

gooooooobobotbrLooPObobOobOOoboOoOooboDobDbOOoOO
gbbuodgbbugbbobbbuoobobobooobboobobooobo
gboboobobooboobobobobobbooboboboboerh b M
O M;0000000oboboboooboooobooooooooooooo“Loorp
gbbuboobobooobboboobboooboboooboboobobo
ooboor’cobooooboboLooPpb0bbOObOOoboDOooobobobDOO
goooooooboobobobobooboooooooooooboobob Loop
ggbobobboogooboobouoooon

O0000O00LOOP=100,000 0000000000000

Thaer = 0.9980 00 M, : 4,

M2§3, MgNM12§2,

M13 ~ Mggo 0 1.

YOpOoOo0O000000000000000000000000000000 CPUOODOD

16678.8 0 O
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0412 000000000000 nOOO0O00D00O0O (m=1,2

3 P

O00000000oooooooOo: %)

,8)000

ﬂac‘u

10

100

100

100 | 99.91

89 | 60.05

28.49 | 11.96

4.92

100

100

100

100

98.52

82.00 | 49.67 | 24.07

100

100

100

100

100 100

99.06 | 87.64 | 58.78

100

100

100

100

100 100

100

99.02 | 88.33

100

100

100

100

100 100

100

99.98 | 98.75

100

100

100

100

100 100

100

100 | 99.94

100

100

100

100

100 100

100

100

100

o|lwNlo|lvo|sa|lw| ]|+~

100

100

100

100

100 100

100

100

100

11

12

13

14

16

17 18

19

1.74

0.59

0.16

0.06

0.03

0.01

0.01 | 0.01

10.87

4.29

1.64

0.71

0.36

0.18

0.08 | 0.05

0.01

31.08

15.58

7.16

3.05

1.39

0.66

0.28 | 0.06

0.03

62.98

36.09

18.50

8.57

3.93

1.61

0.68 | 0.26

0.10

87.31

62.87

36.67

19.14

8.93

4.22

1.73 | 0.74

0.36

97.34

84.08

60.14

35.75

19.46

9.15

4.30 | 1.87

0.86

99.84

95.51

80.11

06.44

33.19 | 17.79

9.02 | 4.20

1.86

0N [O | OU =W [N |-

100

99.25

93.00

75.61

51.57 | 30.20

16.32 | 8.00

3.91
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0413 mO000000000000 (m=1,2,...,8). 00000000000
oooooo[oo: %

Ttact
2 | 3 | 4 | 5 | 6 | 7 | s | 9 | 10
1 || 100.00 | 100.00 | 100.00 | 99.88 | 91.62 | 59.80 | 28.48 | 11.60 | 4.43
2 || 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 98.36 | 81.31 | 49.25 | 23.83
3 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 99.09 | 87.35 | 59.19
m | 4| 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 99.99 | 99.04 | 88.41
5 || 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 99.98 | 98.57
6 || 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 99.93
7 || 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
8 || 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
Thact
1|12 | 13| 14| 15| 16 | 17 | 18] 19
165 | 0.61 | 0.23 | 0.08 | 0.03 | 0.01 | 0.00 | 0.00 | 0.00
1028 | 421 | 168 | 0.66 | 0.26 | 0.10 | 0.04 | 0.02 | 0.01
31.88 | 15.01 | 6.60 | 2.81 | 1.17 | 0.48 | 0.20 | 0.08 | 0.03
m 62.64 | 3583 | 17.91 | 832 | 3.71 | 1.62 | 0.70 | 0.30 | 0.13

1.95 | 0.87 | 0.38
97.57 | 84.42 | 59.95 | 35.82 | 19.10 | 9.52 | 4.56 | 2.13 | 0.98
99.76 | 95.77 | 80.33 | 56.04 | 33.58 | 18.21 | 9.28 | 4.56 | 2.19
99.99 | 99.29 | 92.89 | 75.07 | 51.24 | 30.64 | 16.79 | 8.72 | 4.37

N[O =W N| =
oo
-
[\
o
(@)
N
=
—
w
o
0]
—
—
©
—_
S
©
[N}
ot
=
w
o

0 414:20000000000000.

Thact 0.51 | 0.515 | 0.52 | 0.525

0000 (%) | 100 | 72.97 | 2.79 | 0.07
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0 415: 0000000000000 00O. [O0O: %|

Thact
0.997 | 0.998 | 0.999 | 1.000 | 1.001

1 100 | 99.97 | 60.46 | 0.32 0
2 100 | 99.99 | 64.64 | 0.68 0
3 100 100 | 64.48 | 0.83 0
4 100 | 99.99 | 64.26 | 0.88 0
5 100 100 | 65.23 | 0.88 0
m| 6 100 100 | 64.40 | 0.99 0
20 100 100 | 66.43 | 0.96 0
100 || 100 100 | 66.16 | 0.89 0
200 || 100 100 | 65.70 | 0.89 0
400 || 100 |99.98 | 65.44 | 1.02 0
800 || 100 | 99.99 | 65.00 | 0.98 0
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1 50

Juoboodbobobotddun

goggdggobbbbbbbooboboboouooooooobbbooooooon
gobougsliuggobbobooogboobs20bbbbouooobboon
ggbbobuooodgbobbboooobbobdooggy

5.1 OOOOOO

ggddddoodooooooooooooobbbbbooooooon
ggbbooobbbooobbbooooobbobos1iobbbog,bod
goodggoooo,boo,bbobbbbbbb,oogooobbbbuogg
gobbobo.bobbbuoooobbbouooob,bbuooobbuoooon
gooo.oooogoogooboobob POO,000O00O0OO,0DODOD C
o00.00,0000000000000DO00.00O0D0D0ODbDOobDOobObOObOO
gbobogoobu.ggbbobobooobuooobooobooooboog. d
gbobuogbobuogoboooobogboobuobbuogbo,gbbooboda
gobobobodog.bogggobobuoooo,bbugobobbuoooon
ggbobobbodoggo. bdggobbuooobobobooog,uuooooo
gogboobuooggo. boggogobobooooobobobuooooboobog,
ggbboogobobuoggoooo.bob,gobbbuoogbbuoooboo
gogbobou.gobbbogooobbbouooobobobooobbbooodn
gogob.odg,boboggbobouggobbooobbooobboooaon
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ooono A

ERN gooo godd B

ERN

gsl:00000gagoooo

000.00000000000000000.00,000000000000
000000,000000000000000000,00000000000
000000,00000000000000000000000000. 000,
0000000000000 000000000000.
00000000000 000000000.0000,0000000000
000000000000,0000000000000000000000, 0
0,0000000000000000000000.000000000000
O000000000000000,00000000000000000000
000000000000.00,00000000000000000000°1
000.000000000000000000000000000000.
00,000000000000000.0000,051000000000
00.00000000000300,05,0,0,000000000.00000
0000,0000 A, BOOOD.O0ODOODOOODOOOOS2000.0000
00000,00,0000 40000 B,0000000000,000000
00.000000¢000000000000.0000000000,000
0000000000 A0DO0OD0OOOD. 0000 A0DDDOOODOOOOO,000
0000000000 BOODOODOO. 0000 BOOOOOOODOOO,OO
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0o T T

ooono A -

gs2. 000000

gobobobbooogoobobodg.bogdibiboe,esdbboogog. 0od
gbbogbbuogboboogbboogobolibooobooooboog s20bod
gobo. os2000bbobooooobobboooobbob.ooobbood
gbooodg,buogbbogobogbbooobooooobboobuooba
go.

5.1.1 O0OO0OOO0O0OO0O0OO0ODOO

ggboboog,booggooo.

O ={o01,09,-+-,0,,}: 00 000000D0.

P:{plap%"'apl}:DDDD-

C={c,c, - ,¢q}: 0000000

gbobodgbd e U, 0uoggbogbbooobboooboog,guooon
ggboobobodoogo.

oo OTd(Oi) = (p17p37p47p1)

gbbuogbbugbb,bbuogbbuogbbuoooboooboobogobo
gd.bbouodgobbbuooogoboboooooboboboooo.booa,
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OTd(Oi) = (p1,01a]93, C4,P4,C1ap1)

0000,000000000000000.00,00000000000000
00000000000 000000000,0000000000000000
0O00.00000,000000000000000000000000. OO0
0000000000000000000000000000000000,00
00000000,000000000000000001000000000
00,00 p00000000000,0000000000001;0u;000
00, pllji,u;;)] 000000000, 000000 000000000000
000000000000000,0()00000000000000. 000
oo,

o(0;) = (p1[0,0], e1[1, 1], p3[1, 4], e4[1, 1], p4[2, 5], ¢1[1, 1], p1[0, 0]).
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00000000000 0000000000000000000000000,
cap(p;), cap(c;) D0000000.00000,0000000000 10000
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o (02) = (1[0, 0], p3[1, 1], p2[3, 5], pa[1, 1], p1 [0, 0]),
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000.0000dG4,j)=2;,—2;0000,0000000000000000

000 g
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00000000000,00000000000000000000000.0
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0.051100510000000000000000000. 00000000
000000, a(2,5),a3,6), a4,7) 0 30000.
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oo Ty — T
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o(02) = (p1[0,0], pa[1, 1], p3[3, 5], pa[1, 1], p1[0, 0]),
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d(i,j) = 2\ — 20 v d(i,j) = 'V — 20 —d(i,j) > 0

000000000 (G,d00000.0 5130 (G,d)000000 (G,d) 00
515000000000000000000,0000000000000.00
0000000 000000000000 O(rnlogn)00000000000

90



5.2 UUOUOUOOUOLOODUOOUO0O0OO0OOOOOn
Jooooodod

000000000 DOO0oO0oo0oDooo0oooooooooooooood
000000000 00oOo0oooodooooooooooooooooon
0000000000000 00ooooooooDooooooooood
0000000000000 0O000oOooOooOD |26, 40000000000
0000000o00o0ooo0ob0oo0obOobOooooOobooOoJITOoDOon
O0000000dd0oDooDoo0ooooooooo0ooo0oooooooooo
000000000 (34|0JITOO000000O0000O0O000O0O0O0O00O0OO
0000000000000 000O00bODO00DbODO00DOOooOooDODOoDoDOO
0000000000000 000000000O0ODOOODOOOOlBs3) O 6.1
000000000000 DO0D0000DO000000bO0bOOobDOoDOo0DOd
0000000000 activity-selection problemd O 0 0O 0O O O

0000000000 DO0D00D000000000Db0o0DbOoDOoDbOODO
000000 45, 46|00 00000000000000O00O0OOOOOOO0O
O000000000000000000 (31045000000 (31000000
0000000000DbO0DOO0DO0bO00D0bO00D0DO0oDOO0obOobOOoOn
31|00 0000000000000 000O0OO0000O0O00O0O0OOOO000
000000000000 DO0DO0DOD0DO0DO0000bO0bOOoOoDDOOoOODO
000000000000 00DbOO0OD0O0DO0D0DO0O0000bOO0ODOOoDO0
000000000000 00DO0bO0DOO0ODbDODO0oO0ODOODODOOoODODO0
00000000000000000000000O0OB0000D0o00ooooon
00000000 DbOO0oDOoDoOooooooo0oDoooooooooooooon
000000000000 oooooooDoooooooooooooonog
000000000000 00o0bOoooooOooDooooooooboOoooond
0000000 oo0o0oooooooooOoboboboooooooo«“god
oo0oooooorooon

000000000000 OooooooDoooooDooDooooooooog
0000000000000 oooDooooDoooooooooooOooon

91



goodggbbobouooooooooooooobbbbouoduooooooo
gogodgggboobobbboooobooobbbboboboboobbbouougad
godgdoboooobbobbbbbbbddgoguuoougoooooooobon
goggdoobbbbobmoobododdudouooooobooobboaa
000 [30)000000000000000O0o0o0ooooooooooooo
gogobobobobobboboboboooboboboooboboobobobbbobbbodooooad
gogbbobuoogoobobbuoooobboboooooobooo
gboodgbboobobogbobobbouobooboboobobonon
gogddgggbbuoggoogbbooooobooobbbbbbbboooooooo
gbobbogoobuogooobooobuoobbuoobbuooboooobobda
goggdoggboboooobobobbbtbddoodoouooooobobooboboboboo
gogobbobbbbobbobboobbbddoooooobbobooooood
gobobobuoogoobobbuoogbbbooobbuooobbbooooobooon
gbbuogbobobodobboobbuoobbboboobooobooobo
Oo0ooOoOoboOo0oOoDbDoOoboogoP#ANPOOOOODOODDOOODOOO
00000000 o(p)00000«(n) 00000000000 O0O0O0OOOOO
goddddggouououooooodooooobboobbooooooon
gbbobbuogbdobooobooobboooboobbbbuooboobobo
gbbugbboobbubobodobodgbobobbuoobboobboon
gbbubbg lsgbbugbobuooooboobobbooboobobobg
ggbboboooobbboooobbbouoooobbbooooobobob

5.2.1 L0000

0000000000000 000000000000000000 k000
0000 I, ={1,2,---,k} 0000

o M;(icl,): m0OO0DO0
e J;(jel,):nODOODOO

ep;>0(jel,) 000000000

92



ed;>2p,(jel,): 0000000
e sy 20(j#kAjkel,): J;0J, 00000000000

e L >maxje, {d;}: 00000000

00000000000 000000000000000000000000
D00000000000000 J;0000d,,L+d;,2L+d;,---000000
0D00000000000000J,00000000000000000000
D00000000000000000000000000000000000
0000000000000 0000000000000

000 J/,00000000000S:J;— (M5,C$)00000000M50
000 J,000000000000Cf0000 J;00000000000000
000000020000000000000000S000000000000

() 000D J;00000000Cf=+/-L+4;000000000 700

0000
(i) M = M§(j#kAjkel,)0000J0 4000000000000

0000200000 CF 2G5 +sju+pk, Cf 2CF +s15+p; 00000
0ooo0ooooo

0O0O0r(S):=maxjer, {r{}00000000000000000000000O
00000000000000000000000000000

Ob0: 00000000 »O0000p,000 ;0000000000 s;300
goooboo L

0000: r(S) ~00

O000: 000000 SODODbO0DbOOoOO

gbougbooboboobuodgoboobogbuogboobobooobo
0000000000000 0Oor(S) 00000000 oOoUooooooooo
o000 r-(S)0000000000000000O00O0OODODOO0OOOoOOO
r(S)+10000m2n0000000000000C0O0O0OOOOOOOO0O

93



g s.1: 000

—_

10
16

DO | O | DN | Ot

—_
ot

S | Ot | = | W N

00000000000000000000000000000000 m<n0O
0000000000000d,2p,00000000000000000000
00000000000000000000

0000000200000 J;,J,00000000 (g5—1)-L4de <dj +
sik+pr<gx-L+d,00000000g,;,0000000000000J;00
00000y, 000000000 /,0000000000000000000
0000000000000 j,k(j#kAjkel,)0000g,00000000
0000g:=max;jz A juer,{gj 00000000 4700000000000
ooooo

e U0UDm=1000000NP-0D0O0DOOO

e ¢S 10000000D0DODOODODOOOO

00 19.0510000000000000002,=60000m=10000
000000 s =00#kAjkel,) 000000000 L =170

000000000000000[$]0000000000000000000
000000000000000000000000000005.16000000
00000000000 000000030000000000005.17000
O00000000000000000000=200000000000000
0oO000O0oOoooO

94



5.2.2 0U0O0OOOO

00 3.0000000000000000 a(n)00000OP=NPOOOOOO
0000000000000 0000000000000000 a(n)00O0OO
gogbbobbooggobobodgo

00:0000000'00000000000000000000000000
00000000000 a(p) 0000000000000 ADDDOOOO
0D00000AONP-O00O0OO0O0OO0OOODO00000000 (0000(39, [41]
00000)000000000000000000P=NPOOOOOOOOO
0000000
00000000000000000000000000000000000
000000000000000000000000000000000000
00000000000

00: 00000 G=(V,E)D0000V ={v,--,v,}0000
00: 0000000 (0000000000000000)0000000

godgdooggoobobbodgoooooooobobobbobbbooooooon
gogbooboogooobooo

Ob0: 00000000 =1000000000 =10000d;=100000
O p; = 10
(viy,v;) e EDDOOOs; =0000000000s;;=a(n) n

ggoboobboooooood

e fOU00I0OOLDDOODOODOLDODOLODOULDDOOLODODOOD
ggbbbbooooobobbuoooobbbbuod 0000

e /O000D00DDOUODUOLDOLOOUDULUDUDDOUDOUODOODO
00000000000000000000000000 a(n)-n000

goo
00000000040 3.20000000000000000

95



goggdggbobbbbbououououuooooobbbbbooooooog
0O o) 0000000 AD0D0DOCOOOOODOOOOOOOOOOODOOOO
0000000 on)-n0000000002000000000000000
000 o(n)-n00000000000O0C0O0O00AD GUOOOOOOOCOO
gogboobuogogoooogo (0o0)

5.23 UUODLOOOOOLDOODOOOOO

gbboggbogboboobobodbbuobuoobboubobooooboon
gogdgbobobbobbbbbbbobbbobbbbbbbbooooooon
000 G=(V,A)DODODODODODO00000o0o0ooooo0c:A—-NOOODO
O0w:A—z0OOODO

o V={sta,b|icl,}00002»+2000000000

e ADDDDOONR*+2n00000000

j»bi) = —wjep 000D (a;,b;) (j € In)
ijt) =00oao (ijt) (] eln)
bj,ar) = g 0000 (bj,ar) (J #kAj,k € L)

000000 s0000000000000000000¢00000 00000
0D000000000w,00000g<w,,000000000000000
a;,b; (j€1,)0000 ;000000

00 20. 052000000000000000n=40000m=10000
ogooood SijI(j%k'/\j,k‘ELl)DDDDDDDDD L =380
Oo0dooobobodooooooooooobobooooobooo 2000
0000000000 oooooobD GoO0DO0bO0Ooo00o0nogdn g =0,913=
Lgia=0,921=1,93=1,904 =1,931 = L, 932 = 1,934 = 0,901 = 2,942 = 1, gu3 =
1000000000000 0000 Goobs180000

96



g os5.2: 000

<
3
<
&

—_

= W | N
DO | W | DN DN
O | = | O | N

00000 (u,v) € ADDD ¢(u,v)0 1000000000000 w(u,v)00
000000000010 s000010¢0000m0000 f:4—10,1]0
00000000000000s00¢0000mO00000000000000
000000000000000000

oo )
m  (v=s),
S Fww) =Y fw) =30 eV \{sn),
) u L w=1)
f(u,v) € 10,1] for any (u,v) € A
goooo

wy = Z w(u,v) f(u,v)

(u,w)EA
ooooooood

0000000 GOO0OO000000OO00NOO00NOONONDONONoooooon
000000100000000000000000000 (a;,b;)000000
100000000000000000 —wiw 000 g<wed000000
000000000000000100000000000000000000
000000000000 G O0O000G'00mO0000000000000
000000000000 00GOO0O00000000000NooonG' oo m
0000000000000 000000000000000000GOO000
0000000000000G'00mO000000000000000000
0000000000000 00000000000000000000000

97



051900000000005.180000 GO0000000000000000
G'0000000000000GO000000000000000000000
0GO0000000000000GO0000000000000000000
O00mO00O0000000mOO00O00000 f,fe--,f,000000
000000 £0000000000000000 1000000000000
00000000000 O0000O00 £,010000000000000000C0
{fi, for-oo, fd 00O {My, My,--- ,M,}0O0000000m 000000000
00000000000 000000000000 /00000000000
00000000000000000000000000 m,7m,---,m0000
000000 m (i=1,2,---,)00000000000000000000

() mO00000000000000000OO0O

(i) ;0 kO0DO0O0O00DOO0O0OO0DOO0O0O0DO0O00000O07;0 7,00
000000004/ 000000040 (k+4)00000000000
ggoooo

000 G@¢oO0O0O000000000ooooooooOo0o0ooooDoDoDoODOO
gogboboogobobboooooboboon

m + Z w(u,v)f(u,v)

(u,v)€A A w(u,v)>0

gogdbbbbbobbbbbbbbuabbbboooooouoooooooo
gbonoooooboboboboboboooobboboboooobobo
gogbbbudm=100000000000000000000000O0O0O00
g0o00000OO0DOOOOOOOOOODOODOOOOO0O000000000 G¢'-
00oo0d0oooopoooo0odoooOo@Eoooooooooooooood
goboo
O0000D0Owm=10000000000000G'000000000O0000
gogbbobuooobbobuoooon
ggboboboubbooogoD:

1. 000 GoOObOoon

98



2. 0000000000 00O0ODOGDODODOOOOUOOOOoOoDoOODOO

3./’00000000000 (bg,a;) 0000 O0min {w(bk,a;) — w(b,aj),
w(by, a;) — w(bg,a;)} 0000000 (b,a) D0000000000000
0o00b0ob0db0dUd; 000000000 bobopy0booooooon
gooog

4. 0000300000 (g,a;) 00000
IF w(bg, a;) — w(bg, aj) < w(by, aj) — w(bg, a;)

G'000000 (by,a;)0(s,a) 00000 (bg,a:)0(s,a;) 0000000
ELSE
G'000000 (b, t)0(by,a;) 00000 (b,a)0 (b, t)0000000
5. ¢’ 0000000000000000000000000 300

O000040000000000000000000 52000000 5.20(a)00
000000000000 000520b) 00000040 IFOOODOOOOO
O0000000000000000000 5.20c)000000401IFO000O0OO
gbbugbbugbbuoobboobboobbobbobuoobooboobo
go0oodOoooooo@dUooooooooo0oooooooooooooo
ggbbbooodgbbbuoooobbbooogoon

1+ Z w(u,v)f(u,v)

(u,v)EA A w(u,w)>0

oooon

Oooooooooboooboooooobobob 2000000000000
O00000000000000000DDOO0ODarc reversal transformation (cf. [50])
gooooooddddddoooo n+100ddooob0On+10000100
O0O0o0ooDo0ooobDDobO0b0O nO0D0 arc reversal transformation O O 0
O0000000000000000000([50] 0000000 successive shortest
path algorithm 000000} 000000000000 O00OOO0OOOO
ooooboobooooboooooboobooboobooboboOoobooooobooDo

99



0000000000000000000000 Oo(»¥) 00000000 oon
ggoobodgo

ugb 3. 0bugbooboooboogbbodbbuoobbuoobnboobda
oooooooooorspoogooOoOooobOOooobObOOooooobooDoOooo
o000000ob00ob0D0o0b0o Juobobo/cobooooboooooogTse
gbobogbbooboooboooboooboobooboboonoboobobda
godddogooooobbbbbddgoooobooobuoooooon
O00D0000D00DO0bO0O0bOOnDonon eyele cover OO TSPOO
0000000000000000000000000000000000O0(n?)
0000000000 D /160000000000 00000ODODOOOO000
oobooooooobooooboo rspobo0obooboobOoOobboboobOooDn
gogbbobuooogbbbooobbobuoooobbbooooboboo

5.2.4 L0000

gogobobboogggd

Machine: Dell Precision 650
CPU: Intel Xeon 3.06GHz x 2
OS: Microsoft Windows 2003 Server
Memory: 4GB
Compiler: Microsoft Visual C++ 6.0

000000000000 DOO000O00DbO0oDOO0o0DbO0ODOOoDO0o0ODOoDDOD
000000000000 DO0000D00DO0bO00DO0DbOO0DOODbO0OC++0
00000000000 LEDAOOOODDOOOOOOOOOD (3000000
O0000O00OLEDAOOOOOOOODOO MIN_COST FLOW()ODDOOOOO

gobobdbn=1000000000 L=20000000000000000
ggbobobouoooon

e 0<00Dd; <L

100



gooo 5 | 10 | 20 | 40 | 80 | 160 | 320
oooo20000000 (%) [35(21] 5| 4|5 2 0

gs3 bbuggobooobbbuoooobbb2000obon

oooo ooOo |0oo o oooboooo
100 8 3.56 | 2.4264 49
200 10 4.08 | 3.1136 99
400 12 4.57 | 4.8051 199
800 12 0.14 | 4.3804 399
1600 11 2.8 4.46 799

Us4 000000000000 0O0DObOODObOO2000D000D0ODODAO

e 0<00000 p; <dj

e 050000000000 s <L

0000000ooooooooooodoUu20@oOoo0o0oooooooo
gogooobobbobbbbbbbbbobobbbbilooooooooobbbn
gbboboooobos3bugbobbudgbbuobbuoobbooboobd
guobugbooudgboobobboob2000buodboobobbod s
gogbbbuooodogbbbooooobbobuooobbbuooobbuoogon
O00o00o0oooo32000100%0000000000000

goggdgogoooobobbbbbbbbddgooooobooboooooboo
gogbobobodggloogdoboobboogbbobbsd4dibobboooononoo
gbobuobgobboobooobboobboobobboobobooobbod
godgddoggoooobbbbbbddgououoooooooooobn
DDDDDDDDDTLDDDDDL”T’IJDDDDD 40 00bUOUoubboboO
gogodggooooobbobbbuoddoogoooooboobooobbogad
gogoggogboobobooobobbuodgguoououuuouuuooooon
goon

gbobobdgb200bbodbboobboboboobobuoobboon
goggdoggooobooboobbbbobooooououoouoouoooon

101



o000 |oboboobooob (obooogo oo
3 1 1 0
4 1.5 1.00978 0.00300402
5] 1.33333 1.01522 0.00366418
6 1.5 1.01932 0.00393428
7 1.4 1.0224 0.00393347
8 1.4 1.02461 0.00370951
9 1.4 1.0237 0.00326279
10 1.4 1.02431 0.00301326

gss bbbugogbbbuouoobooonobbbuooon

gobobobooggoboblooooogobbbogobobssuubobogd
goodgooggoooooobbbbbbbbboboobbbbbbbod
gbobogbobogoossbbugobogooooobooogbbooobood
ggbbluogggbbbbouooobboobbboooobbobbuooaboo
goo0o0ooboooOoOboooOoboobDOoCOO0OU LEDADDDODOOOOO
used time() 000000000000 b521000000000 100, 200, 300,
2000000000000 1w000bbLbO000bbOoO0nL s.2100000
00000000000000000000000O0O0000002)00000
gbbodgbbobuooobuogobuooobooobobboboboobboo
goooo234500000000000005210000000000000
gogbbbooodgbobbbuooooboobbooogn

5.2.5 00O

gbbuoggobboogbbodbboobooboobobuoobboonoon
o000 1000000b0 ooboobooboboboboooo

Ops := Mmax {w(bk,aj)}_ min {w(bk7aj)}

k#j A jEIn k#j A jEIn
6= _max {wlbra)h— min (o))

102



00 6. 8 := maxes; A jper, min{ds,, 0,0 0000000000000000
0000000000000 000000000000000000O0O0O000
0000000000000000

V4 {”;J (5.2)

goon

gd. bbodbbobbudtdnbgboboonoboboobboobobda
gob200000d G’DDDDDDDDDDDDDDDL”—;IJDDDDDDDD
gboobobobooooboo s, 4,50b0oooboboboboobon
000000000000006/000000000000000O0OOO (CDOD0O)

gobobobooggoboobuoooon

00 4.00000000000000000000100000000G000
O0w(b,a) € {1,2}00000j#kAjkel,00000000000000
00000000000 1.5000000

Dby 00obobobooobobobnoobioonoobiobsyoon
DDDDDDDDDDDDDDDDDDDDDDDDV;‘C§7*DDDDDDDDD
000000000000 n00000w(bj,ar) €{1,2}000n0*0000
O00000000OnSA*000000000000000000DCO0OOCOOO
gobbobuooogbbbuoooobbbodao

n—1
2

n—1
7§ﬁ+k——J§f+

2
gogobobooggbooboooooboo

AP Uik VPR Ul Y P

v v* n
gogobobodgilsbooodd (0o0)
ggbbbbooooobbbooogoboboobbboooon

; - géi}:{w(ij ak)}a

w

w” = max{w},

(D jy wy) —w*

N n—1

103



DDDDDDDDDDc(n—l)+1DD7}DDDDDDDDDDDD 52000

VSV“HA—l%{n;w, (5-3)
goooooooobon
l<1+(n—1)(A—1)/2
" ( )Zﬁ )/
n—1)(A-1)/2
=1+ cn—1)+1
(n-1DA-1)/2
=1+ c(n—1)
P St (5.4)

2c

DO000A := maxj a jeer{w(bj,ap)} 000000000000000000
D00000400000000000000000000A-10000000
000000000000

e JO0O030000O0ODLODUDUODUDOUDDUDUOODObOAODODO

e JUUIODLDOUOODUODLDDUOLDDLOUOOLODLDOUOLOOODLLOOLD 3000
Oo0oDooOo0obD AQDODOOOOD

e OO 300U0OLOOOLOOODLOODLDOODLDOODLDOODLDO
O0A-10000

00000000000000000000A=100000 (400000
giligoboobooogodgoboo

0 1. w(bg,a;) €{0,1} 000000000000 00000O0O0OOO0OOOOO
ggbbouooobbbuooooobbouoooobbooooobo
00 7.00002200G¢ 0000 v*-100000000000000

O0: 00000000D000CDCO000D0OC 200G 00000000 40

oo oodooooooobbbooooooon
00000000000000000000 20000

104



godgdodggbbbbboooodoodoooooooboboobbuouooon
gogodgbobbbbodoooooooooboobbbbobbbuooooad

0dd~y+1000000000000000

(ooo)

00 5. 0000000000 s <h-L(0;00000000000,0#7,
heN\{0}) OOODDODOODOODOODODOOODODOO0OOODOO0OO0OO0O00OO0O000

h+10000000000000
00:0 5300000000000
TEYHA-1)- (v - 1).
D000000000<s;,<h-LO0OO0O0OOOO
A<h+1

000000000
Y<Y +h- (1),

ggboboodgboboo

v

1
-%§1+h-of~7>§1+h
v

ggoooo
bO00OA=100000000000

(ooo)

02 0000000 J;0 J,000000000000000 s, <L OO0
goddddgbuodooooooboooooooobbobo 200000000

gogoooo

h=1000000000000000O000DO00DOO00OO0OOObOOOobOOOD

000000 [47]000000

105



y4

b2

ps

y2!

D5

Pe

4

b2

ps

y2!

Ps

Pe

03 04 01 02

[[ """""""

time

0 2 4 6 8 10 12 14 16 18

0 2 4 6 8 1012 14 16 18
(b)

gsn0bogod

106



L3 Ln Ll Ln—l L2

LI T

C,C] C,C] C,C]

g s8 0udddboobuougogonoobogd

01 02 On Op+1 [L17L1] [LnaLn] [L2;L2]
PP =y - - Rl
2T o [ BN B [
S T=T) N AN N N I N E i
pn+1 ------------------ I:0,00] ------------------------
Pn42 ----mmmmmmmmmm oo
[C, C] [C,C] [C, C]

01 02
Pr -y --------- R T - -
[3, 5] [3, 5]
D2 -| -
P3 - - - - - ----- - -
Py - - - - - sl e o
time
Ty T2 T3 T4 T Ts X7 T8

0 5.10: 0000

107



gsll:ggonoobouogogn

01 09
Pr -y - -y - - - ST LR
[3,7]
P2 -1 - - - -
[3,5]
ps -1 -1 -1 - --rrr-r-----
Pa - -l - - - - - -l - - - -
time
X1 Tg X3 &4 Ts Te X7 Tg
g s.12.00000o00gg
0

gsil3: 0dnobugogn

108



0 s514: 00000b00o0bon

T e

SO =—0=—6

g sl gdobbobuoagn

0 L 2L 3L

Higl

T ds Jo Js b, : Je

time

g s.l16: 0dugbbobooooobbbod

time

N300

Jo o Jo Jy "I Jds Js

Uslr:-gugoboboodd

109



0518 000 GO0

N

T
(as)

0 519: 000 G"O00

110



RN

D 000

e

(b) (c)

0 5.20: 000000

111



350 — .
min cost flow ———
300 | heuristic algorithm -~ /]

250
200 |
150 ¢

time(sec.)

100 |
50

0 500 1000 1500 2000
goooong

g s21: guboboogboggoobobouooan

112



1 60

HREEN

gogodgggbooooouououuuuoooobobbobbooooooon
gbbuogbbuobbuogouobboobboobuoobooboobbooo
goodoggbbbooboooootououuoooooobbobboouabbbd
godddgogooooobbbbbdououououououuuuooooooon
oot obbooooobbbbb
gogdooooboobobbbbbbboboooboobobbbbbbooooooon
gogddoggoooobbobbbbbooouoodduuuouoooon
gogdogogbooboboooootouodugoooobooooooooobn
gogbbobuogobbboooobobuogogooobogg

gddddgggooooobbbbuoooooobbooboboboboobon
gbbogbuobgoboobooboobboobbuoobbooboobooboo
oot obboooooooobn
goggbboboboboooobbbbbbuoddoooooooooobooboobboad
gogbobobobooboooobobobbbbbbobbobbbbbbbodooooooo
godddooogooooobobbobobbbbbbboooooooooon
ggooboooodgd

gogdgbobbbbbbboooooobboobobobbobooooouooon
gbobooggobobbuobobbbuoooobbbodbbiooobobobogo
gogdoggogbbbobobobbbbbbbbbbbobobbouoooooon
guodgddgbbbbodoooooooooooobbobbbboooooooo

113



gbobogobboobbodbouoboboboobuoobbuoobbuoobn
gogdodgoooboobobbbbbbbbdddodooooooooooooon
godgddgogoooobbbbbdddodiodyuooooooooo
goooo
gogodoooobbbbbbbbbddooooooboooboboooboo
gobooobooobobooobbooobobooboboboobboooonNP, OO
oo bbbbbbboooooooooooon
godgbobbobooboooobodooooooobobobbooooooon
gogbbobobobobobooobodooooooobboobobboooooon
gbobogboobbuogooooogoobuoobbuoobboobobbobd
gogbbobuooggobobboooouobobooooooboooooobooo
ggddddgooboodoooooodddddoooooooooon
goddddogouooougoooboooobobbbbbbooooooon
gbobobooboo430b0boobo20b000b0bobobobobog
gbbogbbuoobbodgbboobuabbuooboboooooobbaan
gogbobbbbbbbbbotbotoodoooooobboooooooobbbn
ggbobogg
ggdddggouodddoooooooooobbbbbooooooon
goodgggbbbobbouoouabbobbbbbooouoououuooooooo
gooddoogoooobbbbbodubbibb 23000000000000
gbbboboooboogbbuoobbuoobbobuobooooooobobd
ggbbobuooogbbbuoooobobbooogooboo

114



L O

00000000000, 0000000D00000 ODOO0DODbOOoOOoOoo.

0000000 0ODbO00O0 OO0 o00o0obooooboooDooooboobOooo
0000000000000 0DO000b0 OO0 DOoboOOoboOOobODOOobOOoOO0DOO
000000000O00DbO0000oooooo

go0od s20000000000000O000D000bOUOOODOoDOobOODbO
0000 0booooooboboooooboboooooobooboooO Shao
Chin Sung0 000 00O0O00O0O0O0O0O0OO0O DODOOOoOOoOobboOoboOobooo

000000000000 DO00O000000O00DbOO0ODODOoDOo0OoDOoOD
000000 00D00O0bO0bO0oboboooog

0000000 0ObO00O00 OO0 000000 OooDooDOoDOobOooOo
0000000 OO ODO00O00O00 o0o0oo0ooDooDbooooDooDooDon
0000000000 bOO0O00OoDOooon

000000000 00ooooooDoooooooooooOooono ooo
O O Arijit Bishnu 0 O 0 O 0 O Indian Institute of Technology Kharagpur, Kharag-
purD 0 O00D0O0ODOO

0000000000 0oooooooooooooooooooo oooag
0000000000 DOdbO0bO00o00oDooOdbooooooooogoo

0000000000000 O00o0ooooooooooooooooooon
O0ooooooood

115



HREpNEN

1] 0000,00000,LEDADODODO C/C++0000000,00000
0, 2002.

2l 0000000000000 00000O0O0ODO1989.
3] 00000000000 000000000000 12.1.200000001990.
4] D0D0OO00000000O0O0O000O000D0O000O0000000O0O0O02002.

[5] 0000000000000 Liowilled D0 0000001, pp.17-27, pp.146-
155, 1927, 3, pp.8-18, pp.285-296, 1929.

6| 0000000000000 0000O0O0O0O000000019910
[71 0000000000000 000,000000020020

8] D0 ODODODOO0OD0O OO0ODO 0D3000000019850

0] 0000000000000 0000 3000000020050
10 000 0000000000400 00000 19690

11l OO0 0000000000000 000O D000 Iooooooooooo
000019930

[12| 0000000000 0OD0O0O0O0O000 D000 T 0000000 ooo
19920

[13] A. Borodin and R. El-Yaniv, Online Computation and Competitive Analysis,
Cambridge University Press, 1998.

116



[14]

[15]

[16]

[17]

18]

[19]

[20]

21]

[22]

23]

[24]

A. O. Allen: Probability, Statistics, and Queueing Theory with Computer

Science Applications, Second Edition, Section 5.2.1, Academic Press, 1990.

B. Avi-Itzhak, “A Sequence of Service Stations with Arbitrary Input and Reg-
ular Service Times”, Management Sci., 11, 5, pp.565-571, 1965.

C. H. Papadimitriou and K. Steiglitz, Combinatorial Optimization: Algo-
rithms and Complexity, Prentice Hall, NJ, 1982.

D. G. Kendall, “Stochastic Processes Occurring in the Theory of Queues and
Their Analysis by the Method of the Imbedded Markov Chain”, Ann. of Math.
Statistics, vol. 24, pp. 338-354, 1953.

E. L. Lawler, J. K. Lenstra, A. H. G. Rinnooy Kan, and D. B. Shmoys, Se-
quencing and Scheduling: Algorithms and Complexity, In: S. C. Graves, A.
H. G. Rinnooy Kan and P. H. Zipkin (eds.), Handbooks in Operations Re-
search and Management Science, vol.4, Logistics of Production and Inventory,

Elsevier, Amsterdam, pp.445-522, 1993.

E. W. Dijkstra, “A note on two problems in connexion with graphs”, Nu-

merische Mathematik, 1, pp. 269-271, 1959.

H. Imai, “Notes on the One-Dimensional Compaction Problem of LSI Layouts
Viewed from Network Flow Theory and Algorithms”, Trans. IECE, Vol. E69,
No. 10, pp.1080-1083, 1986.

H. Kise, T. Shioyama, and T. Ibaraki, “Automated Two-machine Flowshop
Scheduling: A Solvable Case”, ITE Trans., 23, pp.10-16, 1991.

H. T. Papadopoulos, “The throughput of multistation production lines with
no intermediate buffers”, Operations Research, 43, 4, pp. 712-715, 1995.

http://groups.yahoo.com/group/lp_solve/files/

http://www.jekai.org/entries/aa/00/np/aad0np22.htm

117



[25] http://www.misojiro.t.u-tokyo.ac.jp/ tomomi/opt-code.html#LP

[26] J. Blazewicz, K. H. Ecker, E. Pesch, G. Schmidt, and J. Weglarz, Schedul-
ing Computer and Manufacturing Processes, Second Edition, Section 3.1,

Springer-Verlag, Berlin, 2001.

[27] J. Edmonds and R. M. Karp, “Theoretical improvements in algorithmic effi-
ciency for network flow problems”, Journal of the ACM, vol. 19, no. 2, pp.248-
264, 1972.

[28] J. H. Harris and S. G. Powell, “An Algorithm for Optimal Buffer Placement
in Reliable Serial Lines”, IIE Trans., 31, pp.287-302, 1999.

[29] J. Liouville, Mémoire sur la classification transcendantes et sur I'impossibilité
d’exprimer les racines de certaines équations en fonction finie explicite des

coefficients, J. Math. Pures Appl., 2, pp.56-104, 1837, 3, pp.523-546, 1838.

[30] K. Hiraishi, “Scheduling of parallel identical machines with multiple time
slots”, Proc. 4th Czech-Japan Seminar on Data Analysis and Decision Making

under Uncertainty, Jindrichuv Hradec, pp.33-39, Sept. 2001.

[31] K. Hiraishi, E. Levner, and M. Vlach, “Scheduling of parallel identical ma-
chines to maximize the weighted number of just-in-time jobs”, Computers &

Operations Research, vol.29, pp.841-848, 2002.

[32] K. -H. Chang and W. -F. Chen, “Admission control policies for two-stage
tandem queues with no waiting spaces”, Computers & Operations Research,

vol.30, pp. 589-601, 2003.

[33] K. Mehlhorn and S. Niher, LEDA: A Platform for Combinatorial and Geo-
metric Computing, Cambridge University Press, 1999.

[34] K. R. Baker and G. D. Scudder, “Sequencing with earliness and tardiness

penalties: a review”, Operations Research, vol.38, No 1, pp.22-36, 1990.
[35] LEDA HP: http://www.algorithmic-solutions.com /enleda.htm

118



[36]
[37]

[38]

[39]

[40]

[41]

42]

[43]

[44]

[45]

|46]

000 LEDA HP: http://www.hulinks.co.jp/software /leda/
MATHEMATICA HP: http://www.wolfram.com/

M. L. Fredman and R. E. Tarjan, “Fibonacci heaps and their uses in improved
network optimization algorithms”, Journal of the ACM, vol. 34, pp. 596-615,
1987.

M. R. Garey and D. S. Johnson, Computers and Intractability: A Guide to the
Theory of NP-Completeness, W. H. Freeman and Company, San Francisco,
1979.

M. Schlag, Y. -Z. Liat and C. K. Wong, “An algorithm for optimal two-
dimensional compaction of VLSI layouts”, Integration, 1, pp. 179-209, 1983.

M. Sipser, Introduction to the Theory of Computation, PWS publishing com-
pany, 1997. (M. Sipser 000 0000000000000 0O0OOOOO2000)

M. Y. Hsueh, “Symbolic layout and compaction of integrated circuits”, ERL
Memo. UCB/ERL M79/80, Univ. of California, Berkeley, Dec., 1979.

N. G. Hall and C. Sriskandarajah, “A Survey of Machine Scheduling Problems
with Blocking and No-Wait in Process”, Operations Research, vol.44, pp.510—
525, 1996.

N. Tomizawa, “On some techniques useful for solution of transportation net-

work problems”, Networks, 1, 2, pp. 173-194, 1971.

0. éepek and S. C. Sung, “A quadratic time algorithm to maximize the num-
ber of just-in-time jobs on identical parallel machines”, research report IS-
RR-2004-003, School of Information Science, the Japan Advanced Institute of

Science and Technology, 2004.

0. éepek and S. C. Sung, “A Quadratic Time Algorithm to Maximize the
Number of Just-in-Time Jobs on Identical Parallel Machines”, Computers &

Operations Research, vol.32, pp. 3265-3271, 2005.

119



[47]

48]

[49]

[50]

[51]

[52]

[53]

[54]

0. éepek and S. C. Sung, “Just in time scheduling with periodic time slots”,
Proc. 5th Czech-Japan Seminar on Data Analysis and Decision Making under

Uncertainty, Osaka, Japan, pp.27-29, Sept. 2002.

P. -J. Courtois and G. Scheys, “Minimization of the total loss rate for two

finite queues in series”, IEEE Transactions on Communications, 39, 11, pp.

1651-1661, 1991.

R. E. Tarjan, Data Structures and Network Algorithms, CBMS Regional Con-
ference Series in Applied Mathematics 44, Society for Industrial and Applied
Mathematics, Philadelphia, 1983.

R. K. Ahuja, T. L. Magnanti, and J. B. Orlin, Network Flows — Theory,
Algorithms, and Applications, New Jersey: Prentice-Hall, Englewood Cliffs,
1993.

R. L. Graham, E. L. Lawler, J. K. Lenstra, and A. H. G. Rinnooy Kan, “Op-
timization and Approximation in Deterministic Sequencing and Scheduling:

A Survey”, Annals of Discrete Mathematics, vol.5, pp.287-326, 1979.

Stephen Wolfram, The Mathematica Book, 4th ed. , Wolfram Media / Cam-
bridge University Press, 1999. 00 40000000000 O O 20000

T. H. Cormen, C. E. Leiserson, R. L. Rivest, and C. Stein, Introduction to
Algorithms, Second Edition, MIT Press, 2001.

V. V. Vazirani, Approximation Algorithms, Springer-Verlag, Berlin, 2001.
ov.v.000000 0000000 oboobooboooboooooo
O0O00000D0O0O0O20020

120



Jooogtduood

[1]

2]

3]

4]

5]

[6]

17l

E. Chiba, T. Asano, T. Miura, N. Katoh and I. Mitsuka: “Analysis of Colli-
sion Probability in Automatic Transportation Systems”, submitted to IPSJ

Journall

E. Chiba, T. Asano, T. Miura, N. Katoh and I. Mitsuka: “Modeling of
Transportation Systems Using Crash Probability”, Proc. 8th Korea-Japan
Workshop on Algorithms and Computation, pp.142-149, Seoul, Korea, Aug.
2005.

E. Chiba and K. Hiraishi: “A Heuristic Algorithm for One-Machine Just-In-
Time Scheduling Problem with Periodic Time Slots”, IEICE Trans., vol.E88-
A, no.5, pp.1192-1199, 2005.

000000000:“000000000000000000000000
0000000000000 000000000007, IPSJ SIG Technical
Reports, 2004-AL-94, pp.1-8, 2004 0 30 0

T. Asano and E. Chiba: “A New Approach to Transportation Scheduling
Problem Based on Network Flow Theory”, Proc. 7th Japan-Korea Workshop

on Algorithms and Computation, pp.228-236, Sendai, Japan, Jul. 2003.

0000,0000:“000000000000000000000000
00007, [EICE Technical Report, COMP2002-49, pp.27-31, 20020 1100

gooo:“bgobuoobuoobobooboobooboobooon,
U 1400 boboogoobobobuod bododdpp.220, 20020 9
u.

121



