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2.1 2.2–2.5

Home-Away Table carry-over

effect 3

4

2

2.1

• n

• n − 1 1

• 1 1 1 n− 1

2.2–2.4

•

• 2

1 2 3 4 5

1 3 @4 5 @6 2

2 @5 6 4 3 @1

3 @1 5 @6 @2 4

4 @6 1 @2 5 @3

5 2 @3 @1 @4 6

6 4 @2 3 1 @5

1: 6

1

1

1 1 3 4, 5, 6, 2
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2.2

Ribeiro, Urrutia [30]

2003 24 270

55 km

150 km

Traveling Tournament Problem TTP

TTP Trick Web [37]

TTP

1

NFL16 [37]

1: TTP, NFL16 instance [37]

2005 12 Trick

241973 8.12% 2005 12 Langford

241264 7.80% 2006 1 Di Gaspero

241214 7.78% 2006 3 Langford

238581 6.60% 2006 3 Di Gaspero

237428 6.09% 2006 4 Langford

235930 5.42% 2006 10 Langford

231483 3.43% 2007 5 Van Hentenryck

223800 2006 6 Melo

TTP

Anagnostopoulos, Michel, Van Hentenryck, Vergados [1]



TTP

TTP

[1] TTP

(TSP) [1]

ejection chain

2: TTP (NL instances [37])

4 8276 8276 0

6 23916 23916 0

8 39479 39479 0

10 57500 59436 1936 (3.37%)

12 107494 110729 3235 (3.01%)

14 182797 188728 5931 (3.24%)

16 249477 261687 12210 (4.89%)

TTP TTP

8 2 1000

TTP

independent bound [15] Independent bound

3 5%

8 20

5 Easton,

Nemhauser, Trick [15] Urrutia, Ribeiro [39], [18] independent bound

10

Trick TTP Traveling Umpire Problem [36]

TTP [40]

Traveling Umpire Problem

2.3

2.1 2

3



1 2 3 4 5

1 3 @4 5 @6 2

2 @5 6 4 3 @1

3 @1 5 @6 @2 4

4 @6 1 @2 5 @3

5 2 @3 @1 @4 6

6 4 @2 3 1 @5

2: 6

1 2 3 4 5

1 3 4 5 6 2

2 5 6 4 3 1

3 1 5 6 2 4

4 6 1 2 5 3

5 2 3 1 4 6

6 4 2 3 1 5

3: 6

t d − 1 d

t d

2 6 2

3 2

6 4

1998 Régin [29] 20

2000 Trick [35] 22

2003 Elf, Jünger, Rinaldi [17] MAX CUT

26

[25] MAX RES CUT



MAX 2SAT Goemans, Williamson [19] SDP

40

NP-

Elf [17]

[24]

2 3

3

[32]

2 [24]

[33,34]

2.4 Home-Away Table

4 Home-Away Table HAT

H A

1 2 3 4 5

1 H A H A H

2 A H H H A

3 A H A A H

4 A H A H A

5 H A A A H

6 H A H H A

4: 6 Home-Away Table

HAT

4 5

HAT HAT

HAT

• H A



1 2 3 4 5

1 3 @4 5 @6 2

2 @5 6 4 3 @1

3 @1 5 @6 @2 4

4 @6 1 @2 5 @3

5 2 @3 @1 @4 6

6 4 @2 3 1 @5

5: 6

• H A

HAT

6 HAT

1 2 3 4 5

1 H A A H A

2 H A H H A

3 H A H A A

4 A H H A H

5 A H A A H

6 A H A H H

6: HAT

HAT HAT

Home-Away Table 1980 de Werra

[13] Nemhauser, Trick [27]

NP-

HAT HAT

HAT [27] [20]

1 HAT

[23] Briskorn [5]

HAT

2.5 Carry-Over Effect

2.2–2.4 2



n 2 2

7

8 7 1

7 5 2

1

1 2 3 4 5 6 7

1 8 3 4 5 6 7 2

2 3 4 5 6 7 8 1

3 2 1 6 8 5 4 7

4 5 2 1 7 8 3 6

5 4 7 2 1 3 6 8

6 7 8 3 2 1 5 4

7 6 5 8 4 2 1 3

8 1 6 7 3 4 2 5

7: coe 140

1 2 3 4 5 6 7

1 4 5 6 7 8 2 3

2 5 4 8 3 6 1 7

3 8 6 5 2 4 7 1

4 1 2 7 6 3 5 8

5 2 1 3 8 7 4 6

6 7 3 1 4 2 8 5

7 6 8 4 1 5 3 2

8 3 7 2 5 1 6 4

8: balanced (coe 56)

d i k d+1

n 1 j k i j

carry-over effect coe

cij i j coe C = (cij)

coe coe n

n− 1, 0

coe C = (cij)
∑

i,j(cij
2) coe

coe coe 1 n(n− 1) 9, 10

7, 8 coe



⎛
⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

0 0 3 0 1 0 1 2

5 0 0 0 0 1 1 0

0 1 0 3 0 0 0 3

0 2 0 0 3 0 2 0

0 3 1 0 0 3 0 0

1 0 3 2 0 0 1 0

1 1 0 2 0 1 0 2

0 0 0 0 3 2 2 0

⎞
⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎠

9: 7 coe

⎛
⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝

0 1 1 1 1 1 1 1

1 0 1 1 1 1 1 1

1 1 0 1 1 1 1 1

1 1 1 0 1 1 1 1

1 1 1 1 0 1 1 1

1 1 1 1 1 0 1 1

1 1 1 1 1 1 0 1

1 1 1 1 1 1 1 0

⎞
⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎠

10: 8 coe

coe 1

balanced balanced coe

8 balanced

coe n(n − 1) = 56 7

coe 140 8

coe coe Russell [31]

n n = 2m (m ≥ 2) balanced

n = pm + 1 (p )

2 balanced

Anderson [2]

3 20, 22 balanced Russell

2 balanced

Russell coe

OR 2000

Anderson [20,26,35], [2]



3: coe
n n(n − 1) Russell [31] Anderson [2]

4 12 12 — balanced

6 30 60 —

8 56 56 56 balanced

10 90 122 108

12 132 188 176

14 182 260 234

16 240 240 240 balanced

18 306 428 340

20 380 520 380 balanced

22 462 — 462 balanced

24 552 — 644

coe

Anderson 24

n(n − 1)

10 coe 108

3

1970

Ball, Webster [3], Cain [12]

PATAT (Practice and

Theory of Automated Timetabling) PATAT

1995 1 6 [6–11]

2

2006 6 9

2



1980

[14,21]

Knust web [22]

3

Trick [38]

Handbook of Scheduling Easton, Nemhauser, Trick [16]

Rasmussen, Trick [28]

4

4

2006 PATAT [11] Andrea Schaerf

measurability reproducibility
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