\| 1 2 3 4 5 6 7 8 9

MN = @GUMASSI G\(1, J):
@OR(MACHI NE( 1) :

COST(1,J3)*X(1,3J) );

113 8 10 11 6 14 10 7 13 y @UMIOB(J):  X(1,J) ) =1,
2/12 13 11 1 2 11 2 12 10 ’
3] 6 8 412 12 5 3 13 13 @O?(J%B(J&A:MNEI A .
4112 2 6 411 510 4 6 ), BN () X)) =1
51 2 410 7 8 14 9 15
6/11 2 710 3 8 5 11 11 END
7110 2 2 4 810 2 1 4 LINGO soluti
solution:
8|11 3 212 15 3 3 14 14
9| 6 815 4 12 7 4 15 12 G obal optimal solution found at step: 25
bj ective val ue: 28. 00000
Vari abl e Val ue Reduced Cost
X( 1, 5) 1. 000000 0. 0000000
X( 2, 4) 1. 000000 0. 0000000
X( 3, 6) 1. 000000 0. 0000000
X( 4, 9) 1. 000000 0. 0000000
X( 5, 1) 1. 000000 0. 0000000
X( 6, 2) 1. 000000 0. 0000000
X( 7, 8) 1. 000000 0. 0000000
X( 8, 3) 1. 000000 0. 0000000
X( 9, 7) 1. 000000 0. 0000000
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LINGO model: )
MODEL: I Linear assignment problem Row Slack or Surplus Dual Price
1 28. 00000 1. 000000
SETS: 2 0. 0000000 -10. 000000
JOB/1..9/: 3 0. 0000000 -6.000000
MACHI NE/ 1..9/: ; 4 0. 0000000 -6.000000
ASSI GN( MACHI NE, JOB) : COST, X; 5 0. 0000000 -6.000000
ENDSETS 6 0. 0000000 - 6. 000000
7 0. 0000000 -7.000000
DATA: 8 0. 0000000 -4.000000
COsT= 13 8 10 11 6 14 10 7 13 9 0. 0000000 -4.000000
1213 11 1 211 2 12 10 10 0. 0000000 - 8. 000000
6 8 41212 5 3 13 13
12 2 6 411 510 4 6 11 0. 0000000 5. 000000
1 2 410 7 814 9 15 12 0. 0000000 5. 000000
11 2 710 3 8 511 11 13 0. 0000000 2. 000000
10 2 2 4 810 2 1 4 14 0. 0000000 5. 000000
11 3 21215 3 3 14 14 15 0. 0000000 4. 000000
6 815 412 7 4 15 12; 16 0. 0000000 1. 000000
ENDDATA 17 0. 0000000 4. 000000
18 0. 0000000 3. 000000
19 0. 0000000 0. 000000
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Covering zeroes (9 lines required):

Covering zeroes (8 lines required):
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1 & X33=Xs6

Only 4 iterations (reductions) were

required, compared with 25 for the

simplex method!

(or X36=Xs3
optimal!)

Linear Assignment Example

Note that the dual variables are

[-5, -5, -2, -5, -4, -1, 4, -3, 0]

C—(u [Iv)

where [0 indicates outer product:

u=[10, 6,6, 6,6,7,4, 4, 8

The reduced cost matrix is C
11 12

MmO ~O

OO Od
-
< O -

1 ©@Elo
Blo o o
—

©oBl— m
—

10 9 5312 6 9
2 8 02 2 7 4

0
11 30 5 87 2

N~

1 — B3]
—

9

g o
12 4 13150 313 10
1 80 Q10 4

3 59
reduced cost matrix (as in Hungarian method) with a zero-cost assignment!

That is, if we reduce rows of C by u, and the columns by v, we obtain a
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Covering zeroes (8 lines required):
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Hungarian Method
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