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Iteration # 1

Current multipliers:
i|12345678

wiil| 32335432

Solving Lagrangian relaxation:

Getisy 23 24 25 removed from problem
(P= 16 17 22 = 14 = incumbent!’
# sets remalning is 22

*kk gl walue is ~20 www
Gets In cover: # 1 2 3 4 7 8 0 10 11 13 14 16 19 22
Points not covered:

{none)

@Dennis Bricker, U, of lowa, 1998

*kk New incumbent! *%* Cover is 2 4 7

with cost 12

Subgradient of Dual Objective:
+1 for points:
= "2 for points: 1 2 3 45 6 7 8
Horm squared 1s 156
Stepsize is 0.205128

@Dennis Bricker, U, of lowa, 1998

Computation of B,

Since X,=0 in the solution of the Lagrangian
relaxation, P,= @A) + T where T is the
reduced cost of X, , namely

622 = C22 - [13 + 1.5 + 1’6 + 1.3-|

= 14 - [1.769+4.179+2.974+0.9743]
=14 - 9.896 = 4.1037
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Heuristic aAdjustment §

n_take= 1, c_type= 1 row selection: smallest
Try rencoving sets from cover:
set 1 2 3 4 708 910 11 13 14 16 19 22
et Cost 2 3 03 4 5 5 5 5 &5 7 711 12 14

Reduced cost -2 711 72 76 711 -2 "3 "2 0 "2 71 "2 71 0
Set 22 can be remcved!
Set 19 can be remcved!
Set 16 can be remcved!
Set 14 can be remcved!
Set 13 can be remcved!
Zet 11 can be remcved!
Set 10 can be remcved!
Set 9 can be remcved!
Zet 8 can be remcved!
Zet 3 can be remcved!
Zet 1 can be remcved!
Covering sets are 2 4 7
Heuristic scolution cost is 12

@Dennis Bricker, U, of lowa, 1998

Current multipliers:
i1 2 3 4 5 3 7 8

w[i]| 2.179 1.589 1.769 2.384 4.179 2.974 1.974 0.9743

Solving Lagrangian relaxation:

Setisy 22 removed from problen
(P= 14 = 12 = incumbent!’
# sets remalning is 21

*kk gl walue is TO0.66G6667F ex
Sets in cover: # 1 2 3 47 8 9 10
Points not covered:

{none)

@Dennis | ker, L) of lowa, 1998
Heuristic aAdjustment
n_take= 1, c_type= 1 row selection: smallest
Try rencoving sets from cover:

set 1 2 3 4 7
fet Cost 2 3 3 4 5
Reduced cost ~0.564103 ~6.89744 ~0.358974 ~2.71795 ~H.28208

g 9 10

5 5 5

“0.153846 ~1.5641 "0.153844

Set 10 can be remcved!

Set 9 can be remcved!

Zet 8 can be remcved!

Zet 3 can be remcved!

Zet 1 can be remcved!
Covering sets are 2 4 7
Heuristic scolution cost is 12
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Subgradient of Dual Objective:
+1 for points:
-1 for points: 1 6
= 72 for points: 2 3 45 7 8
Horm squared is 31
SBtepsize is 0.408602
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Heuristic aAdjustment

n_take= 1, c_type= 1 row selection: smallest
Try rencoving sets from cover:
set 2 7
Set Cost 3 4 5
Reduced cost™2.81141 ~0.266336 ~1.78743

Covering sets are 2 4 7
Heuristic scolution cost is 12

Subgradient of Dual Objective:
+1 for points:
-1 for points: 4
£ 72 for points: 3 7
Norm squared is 9
Stepsize is 0.552063
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Heuristic aAdjustment

n_take= 1, c_type= 1,
row selection rule: row with maximum multiplier
sdd set 7 to cover row §

sdd set 4 to cover row 6
Try rencoving sets from cover:

set 2 4 7
Set Cost 3 4 5
Reduced cost™0.6118 1.381 0.4122
Covering sets are 2 4 7
Heuristic scolution cost is 12

Subgradient of Dual Objective:
+1 for points: 5 6 8
Horm squared is 3
Stepsize is 0.9716
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Heuristic aAdjustment

n_take= 1, c_type= 1 row selection: smallest
Try rencoving sets from cover:
set 2 7 3 9 10

Set Cost 3 5

Reduced cost ~0.6118 ~1.53102
Set 10 can be remcved!
Zet 9 can be remcved!
Covering sets are 2 7 8
Heuristic scolution cost is 13

5 5 5
T0.308244 T0.349233 T0.462641

Subgradient of Dual Objective:
+1 for points:
-1 for points: 1 7 §
= "2 for points: 4 5
Horm squared is 11
SBtepsize is 0.241012
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Current multipliers:
i| 1 2 3 4 5 6 7 3
w[i]| 1.770 0.7725 0.5434 1.567 3.362 2.565 1.157 0.1571

Solving Lagrangian relaxation:

Getosy 17 18 19 20 21 removed from problem
(P= 13.512 16.1034 12.9942 16.9446 16.5343 > 1Z=incumbent!>

# sets remalning is 16
adek Dral wvalue 1s 7.03143 sk (Improvenent: 7.6981)
Sets in cover: # 2 4 7
Points not covered:
(none)
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Iteration #4

Current multipliers:
i| 1 2 3 4 5 6 7 3
w[i]| 1.770 0.7725 0 1.015 3.362 2.565 0.05302 0.1571

Solving Lagrangian relaxation:

Getisy 5 A 12 13 14 15 16 removed from problem

(P= 13,0322 12.928 13.3143 13.3093 14.1572 13.5194 14.6802
= 12 = incumbent!:

# sets remalning is 9

dek Dral value is 9.08519 doks (Improvemnent: 2.083762

Sets in cover: # 2
Points not covered: 5 6 8

@Dennis Bricker, U, of lowa, 1998

Current multipliers:
i1 2 14 5 3 7 8

w[i]| 1.770 0.7725 0 1.015 4.333 3.537 0.05302 1.1:23

Solving Lagrangian relaxation:

adek Dral value is 9. 34886 dokk (Improvemnsnt: (0.263671)

Sets in cover: # 2 7 8 9 10
{none)

Points not covered:

@Dennis Bricker, U, of lowa, 1998

Current multipliers:
i| 1 2 34 5 6 78
w[i]| 1.53 0.7725 0 0.5333 3.852 3.537 0 0.8877

Solving Lagrangian relaxation:

Setisy 3 removed from problem
(P= 13 = 12 = incumbent!’

# sets remalning is 8

ddek Dral wvalue 1s 10,77 ok (Improvenent: 1.424)
Sets in cover: # 7 8

Points not covered: 2

@Dennis Bricker, U, of lowa, 1998



Set Covering-4

Heuristic aAdjustment

n_take= 1, c_type= 1,
row selection rule: row with maximum nultiplier

sdd set 1 to cover row 2
Try remncoving sets from cover:
set 1 7 g
Set Cost 2 5 5
Reduced cost 0.3397 ~0.2729 ~0.06723
Covering sets are 1 7 8
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Iteraticn # 10

Current multipliers:
i1 2 3 4 5 3 7 8
w[i]| 1.243 1.651 0.07705 0.1848 4.053 3.739 0.07705 0.5392

Solving Lagrangian relaxation:

Setisy 11 removed from problen

(P= 12,09 = 12 = incumbent!’

# sets remalning is 7

adek Dral wvalue 1s 11.14 sk (Improvenent: 0.5077)

Heuristic solution cost is 12 Gets in cover: # 1 2 Swrce 5 cosis of exsmpie e
Points not covered: 5 6 ; s ¥
Subgradient of Dual Objective: ’”’3"5'5?'5"“"‘?’%'@ e ”W'f"'"m’-’"‘fd
+1 for points: 2 Converged! 717 e b rowraed yn fo 12
ggggsﬁggaggdllgz% Solution is sets # 2 4 7 Wil 15 the value of Hhe
with value 12 P
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