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Abstract

The aim of this study is to minimize the total distance travelled by the examiners
of college entrance examination committee, from their homes to the designated schools,
such that the examiners are assigned to each school satisfying certain criteria.

A network model is used and the Out-of-Kilter algorlthm is applied to solve the
examiner-examinee assignment problem.

The result is proved to be fairly adeqﬁate not only in this problem, but also to the
similar situations encountered in, say, school-grouping of junior/senior high schools,
and an administration district allocation problem, etc.
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(24-5> AHEH(OKA network:.are i)

source sink

source sink

source sink

1o no lower upper cost no no lower upper cost no no lower upper cost
! 2 300 300 0 15 35 0 35 1 38 62 0 20 0
1 3 100 100 0 15 44 ) 35 0 39 62 10 20 0
2 4 160 160 0 16 32 0 35 1 40 62 10 30 0
2 4 140 140 0 16 36 0 35 1 41 63 10 20 0
2 6 55 55 0 16 41 0 35 0 42 63 10° 20 0
3 7 45 45 0 17 32 0 25 1 43 64 5 12 0
4 8 40 46 0 17 37 0 25 1 44 64 5 10 0
4 9 30 30 0 17 42 0 25 0 15 64 5 15 0
4 10 40 40 0 18 43 0 10 0 46 65 4 5 0
q 11 45 45 0 18 48 0 10 0 47 65 5 10 0
4 12 5 5 0 18 53- 0 10 1 48 66 5 10 0
5 13 5 5 0 19 44 0 5 0 49 66 5 10 0
5 14 40 10 0 19 49 0 5 0 50 66 5 10 0
5 15 3 35 0 19 54 0 5 | 51 67 0 5 0
5 16 35 35 0 20 45 0 15 0 52 67 5 10 0
5 17 25 25 0 20 50 0 15 0 53 68 5 10 0
6 18 10 10 0 20 55 0 15 1 54 68 5 10 0
6 19 5 0 21 46 0 5 0 55 58 5 10 0
6 20 15 15 0 21 51 0 5 0 56 69 5 5 0
6 21 5 5 0 21 56 0 5 1 7 69 5 10 )
6 22 20 20 0 22 47 0 10 0 58 70 90 120 )
7 23 12 12 0 22 52 0 10 0 -59 70 40 70 0
T 15 15 0 22 57 0 10 1 60 71 40 55 0
- 28 10 10 0 23 43 0 12 1 61 71 20 40 0
7 25 4 4 0 23 48 0 12 1 62 7 50 60 0
7 27 4 4 0 23 53 0 12 0 63 72 20 30 0
8 28 0 30 0 24 44 0 10 1 64 73 26 40 0
§ 83 0 3 0 24 49 0 10 1 55 73 10 15 0
8 88 0 30 1 24 54 0 10 0 66 74 15 30 0
9 29 0 30 0 25, 45 0 10 1 67 74 10 15 0
g 34 0 30 0 25 50 0 10 1 68 75 - 15 30 0
9 39 -0 30 1 25 55 0 10 0 69 75 10 15 0
10 30 0 40 0 26 46 0 4 1 70 76 140 160 0
10 35 0 40 0 26 51 0 q 1 71 77 50 75 0
10 40 0 40 1 26 56 0 4 0 72 78 60 80 0
11 31 0 30 0 27 47 0 4 1 73 76 40 60 0
11 36 0 30 0 27 52 0 4 1 74 77 25 50 0
11 41 0 30 1 27 57 0 4 0.} 75 78 20 45 0
2 32 0 5 0 28 58 10 35 0 76 79 200 200 0
12 37 0 5 0 29 58 10 40 0 77 79 100 100 0
12 42 0 5 1 30 58 10 50 0 78 79 100 100 0
13 28 0 5 1 31 59 10 45 0, 79 1 400 400 0
3 33 0 5 { 32 59 10 25 0 |
i3 38 6 5 0 33 60 10 15 0
14 29 0 30 1 34 60 10 20 0
14 34 0 30 1 35 50 10 20 0
14 39 0 30 0 36 61 10 20 0
15 30 0 35 1 17 6! 10 20 0
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(E4-6) H h& & &

—
1 1Cs’ arcs . arecs
sourcelsink cost upper lower flow CRAR|{Surce sink cost upper lower flow GARsource sink cost upper lower {lowCBAR
1 2 0 300 300 300 txi 14 38 0 3¢ 0 15 Okj 3 60 0 20 10 15 0Ok
1 3 0 100 160 100 x| 15 30 t 3% 0 10 Okl 35 60 0 20 10 10 Ok
2 4 0 160 180 160 -1k} 15 3% 1 35 O 9 Ok} 3 61 0 20 10 20 Ok
2 5 0 140 140 140 pk | 15 40 0 35 06 25 0kx| 37 81 0 20 10 10 2k
3 6 55 55 55 -1k 16 31 I .35 0 15 Okj 38 62 0 20 10 10 2k
3 7 y 45 45 45 Ok 16 36 1 35 0 5 Ok} 39 62 ¢ 20 10 15 0Ok
4 g 0 44 40 40 3k | 16 4L 0 35 0 15 Ok} 40 62 0 20 10 25 Ok
4 9 0 30 30 30 3|17 3% 1 25 O 5 Ok} 41 63 0 20 10 15 0Ok
4 10 0 40 40 40 3k { 1T 37 1 25 0 w Ok{ 42 63 0 20 10 10 2k
4 11 0 45 45 45 3k} 17 42 0 25 6 10 Ok} 43 B84 0O 12 5 12 0k
4 12 ¥ 5 5 5 1k 18 43 0 10 0 10 Okl 44 64 0 1 5 5 0Ok
5 13 0 5 5 5 1ki 18 48 0 10 a a Ok 45 64 g 15 5 15 0Ok
5 14 0 40 40 40 3k{ 18 53 1 10 @ 0 2x| 46 65 0 15 4 4 Ok
5 15 0 35 35 35 3k| 15 44 O 5 0 5 0k| 47 65 0 0 5 9 0k
5 16 0 35 35 35 3k 1 49 ¢ 5 0 0 Ok| 48 66 0 10 5 5 0k
5 17 0 25 2 25 1k} 19 54 1 5 0 0 2k| 49 66 0 10 5 10 0Ok
8 18 0 w10 10 3kl 20 45 0 15 0 15 Ok{ 50 66 g 1w 5 5 Ok
6 t9 0 5 5 5 3k 20 30 O 15 0 0 Ok{ 51 67 0 5 0 0 0k
5 90 O 15 15 15 3kl 20 5 1 15 0 0 2| 52 67 0 10 5 10 Ok
Y 0 5 5 5 3k 21 46 @O 5 0 4 Ok| 53 68 © 10 5 5 Ok
99 0 20 20 20 3kl 21 51 0 5 0 ¢ Ok{ 54 68 0 10 5 5 0k
7 »n 0 12 12 12 3k| 21 56 1 5 0 1 Ok|{ 55 68 0 10 S5 5 Ok
T 94 0 15 15 15 3k| 22 47 0 10 0 9 Ok| 56 69 O 5 5 5 2k
T o050 10 10 10 3k} 22 52 0 10 0 10 Ok| 57T 59 ¢ 10 5 5 2x
7 926 0 4 4 4tk 22 57 1 10 0 i Ok| 58 170 0 120 % 100 Ok
7 91 O 4 4 4 k| 23 43 1 i 0 2 Ok| % 70 0 7 40 55 Ok
8 28 0 30 0 20 Ok} 23 48 1 12 0 5 Okj 60 71 0 55 40 40 0k
8 33 0 20 0 15 0k|{ 23 83 0 12 D 5 Okl 61 71 0 40 20 30 Oxn
8 38 i 30 0 5 0k 24 44 1 10 0 0 Ok} 62 72 0 60 50 50 0Ok
9 929 O 30 0 30 okij 24 49 1 10 0 10 Ok|] 83 72 0 30 20 25 Ok
9 34 0 20 0 O Ox{ 24 54 ¢ 10 0 5 Ok| 84 73 0 40 26 32 0Ok
9 39 ! 30 0 0 2k| 25 45 L 10 O 0 Ok|{ 65 73 0 15 10 13 Ok
0 3p 0 40 0 30 ok| 25 50 1 10 0 5 O0k] 66 74 0 30 15 20 Ok
15 35 0 40 0 10 Qky 25 55 \ 10 0 S Ok| 67 74 0 15 10 10 0k
i 40 1 a0 0 b 2kl 28 45 1 4 0 0 2x: 68 75 0 30 15 15 Ok
13 0 30 0 30 0x| 26 51 i 4 0 0 2kl 69 75 0 15 10 10 Ok
13 D 30 0 15 gk} 26 56. 0 4 0 4 Ok| 70 76 0 180 140 155 Ok
g 1 00 0 2k| 27 47 1 4 0 0 2k} 7L 7T 0 75 S50 70 Ok
1z 32 0 5 0 5 0k| 27 52 1 4 0 0 2k; 72 78 0 80 60 75 Ok
12 37 0 5 0 0 oky 27 517 O 4 0 4 Okx| 73 76 0 80 40 45 Ox
12 42 1 5 i U 2k 28 58 0 35 10 20 Okx| 74 77 O 50 25 30 Ok
13 9g 1 5 0 0 2%x{ 29 583 0 4 10 40 Okl 75 78 0 45 20 25 Oy
13 33 ¢ 5 0 0 2xj 3 58 O 50 10 40 Ok| 76 79 0 200 200 200 -3k
13 33 0 5 0 5 Qkj 31 53 0 45 10 45 Ok| 77 79 0 100 100 100 -3k
14 29 1 300 1w okj 32 59 0 25 10 10 2| 78 79 0 100 100 100 -4x
14 34 1 30 0 15 gkl 33 80 0 15 10 15  Ok| 79 1L 0 400 400 400 ()_‘\_J

NO OF BREAKTHRUS =44

NO OF NONBERAKTHRUS =5
NO OF NODES FROM WHICH LABELING WaS DO
SUM OF PRODUCTS 9.900000000000 + 001
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