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EXAMIFILIE

Set Covering-4
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Current multipliers:
i|123456?8

wiil| 3233543 2

polving Lagrangian relaxation:

petisy 23 24 25 remncoved from problem
tP= 16 17 22 = 14 = incumbent!:
# sets remalning is 22

dak Nital wvalus 1s ~20 %k
bets In cover: # 1 2 3 4 7 8 9 10 11 13 14 16 19 22

Polints not covered:
(none)

20 L Bricker, . of 14, 1993

Heuristic Adjustment %

n_take= 1, c_type= 1 row selectlon: smallest
Try remncving sets from cover:
st 1 2 3 4 o8 9 10 11 13 14 18 19 22
fet Cost 2 3 3 4 5 & & & & ¥ T 11 12 14
Beduced <cost 72 711 72 "6 711 ~2 ~3 72 0 "2 71 "2 "1 0
pet 22 can be removed!
pet 19 can be removed!
aet 16 can be removed!
aet 14 can be removed!
aet 13 can be removed!
aet 11 can be removed!
aet 10 can be removed!
aet 9 can be removed!
o=t 8 can be remnoved!
a=t 3 can be removed!
a=t 1 can be removed!
Covering sets are 2 4 7
Heuristic soluticon cost 1s 12

20 L. Bricker, L. af 14, 1993
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daek Neyw Incumnbent! &%*x Cover 1s 2 4 7
with cost 12

aubgradient of Dual ObJjective:
+1 for polnts:
= 72 for polnts: 1 2 3 4 5 6 7 8
Horm squared is 156
ofepslize 15 0.206128

20 L Bricker, . of 14, 1993

Iteration & 2

current multipliers:
i|1 2 3 4 5 A 7 a

wti]| 2.179 1.589 1.76%9 2.384 4.179 2.9Y4 1.974 0.9743

aolving Lagrangian relaxation:

oetis) 22 removed from problem
(P= 14 = 12 = 1ncumbent!:
# sets remalning 1s 21

*ddk [iTal valus 1s "0.666HATF Hkx
pets In cover: 1 2 3 4 7 8 9 10
Points not covered:

(none)

20 L. Bricker, L. af 14, 1993
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Computation of F,

since A,~=0 1n the solution of the Lagrangian
relaxation, P,,= @A) + C;; where C is the
reduced cost of X, , namely

AEE
EEEZ ng—[13+15+15+15-| _ % 8
=14 - [1.?69+4.1?9+2.9?4+D.9?43] 31 %]
=14 - 9.896 = 4.1037 5|1
B 1
710
Oy = -0 66667 8|1
i é
@0 L Bricker, . of 14, 1993
Heurlistic Adjustment
nh_take= 1, ¢_tvpe= 1 row selectlion: smnallest
Try rencovihyg sets fromn cover:
=y 1 2 3 4 7
et Cost 2 3 3 4 al
Feduced cost "0.564103 76.89744 ~0,3658974 ~2.71795 "h.Z28206
g a 10
al al al

T0.153846 T1.5641 T0.153846

pet 10 <can be remnoved!

aet 9 can be renoved!

aet 8 can be renoved!

aet 3 can be remnoved!

aet 1 can be renoved!
Covering sets are 2 4 7
Heuristic solution cost 1s 12

20 L. Bricker, L. af 14, 1993
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aubgradient of Dual ObJjective:
+1 for polnts:
-1 for polints: 1 6
= 72 for points: 2 3 4 65 Y 8
Norm squared 1s 31
atepsize 1s 0.408002

20 L Bricker, . of 14, 1993

Iteration # 3

cCurrent multipliers:

i| 1 2 3 4 5 2 7 a
W[i]| 1.770 0.,7725 0.5434 1,567 353.362 2.565 1.157 0.1571

aolving Lagrangian relaxation:

oetisy) 17 18 19 20 21 removed from problem
cP= 13.512 16.1034 12.9942 16.9446 16.5343 = 1Z2=1ncumnbent!:

# sets remalning 1s 16
wdkdk Ninal valus 1s 7.03145 dodkw cImprovemnsnt: Y.09810

cets 1n cover: # 2 4 7

Points not covered:
{none)

20 L. Bricker, L. af 14, 1993
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Heuristic Adjustment

n_take= 1, c¢_type= 1 row selection: smallest
Try rencving sets from covep:
==y 2 4 7
et Cost 3 4 a]
Feduced cost~™2.81141 "0.266336 ~1.78743
Covering sets are 2 4 7
Heuristic solution cost 1s 12

aubgradient of Dual ObJjective:
+1 for polnts:
-1 for polnts: 4
= 72 for polnts: 3 7
Norm squared 1s 9
ntepsize 15 0.552063

20 L Bricker, . of 14, 1993

Iteration #4

current multipliers:
i| 1 2 3 4 o] B 7 g

W[i]| 1.770 0.7725 0 1.015% 3,362 2.565 0.05302 0,1571

aolving Lagrangian relaxation:

aetosy B A 12 13 14 15 16 removed from problen

(P= 13.0322 12.928 13.3143 13.3093 14,1572 13.5194 14,6802
* 12 = Incunbent!:

# sets remalining is 9

ke TIral value 1s 9. 08H10 dedek cInprovemnsnt: 2.0583760

fets 1n cover: @ 2
Polnts not covered: 5 6 B

20 L. Bricker, L. af 14, 1993
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Heuristic Adjustment

n_take= 1, c_type= 1,
row selectlion rule: row with maxzimum multiplier

add set ¥ to cover row b
Add st 4 to cover row A
Try rencving sets fromn cover:
=t=a 2 4 7
aet Cost 3 4 a]
Eeduced cost~0.6118 1.381 0.4122
Covering sets are 2 4 7
Heuristic solution ocost 1s 12

aubgradient of Dual ObJjective:
+1 for polnts: B 6 8
Norm squared is 3
ntepsize 15 0.9716A

20 L Bricker, . of 14, 1993

Iteration & 5

current nultipliers:
i|1 2 3 4 5 B 7 A

W[i]| 1.770 0.,7725% 0 1,015 4.333 3.537Y 0.05302 1.123

aolving Lagrangian relaxation:

wdedk Iral valuse 1s 934886 dokw cImprovensnt: 0.263671)
oets In cover: # 2 7 8 9 10

Polints not covered:
(none]

20 L. Bricker, L. af 14, 1993
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Heuristic adjustment

n_take= 1, c¢c_type= 1 row selectlon: smallest
Try rencving sets from cover:
st 2 7 a g 10
oet Cost a3 a] a] al a]
Reduced cost ~0.6118 ~1.53102 ~0.308244 ~0.349233 ~0.462641
et 10 can be remnoved!
et 9 can be remnoved!
Covering sets are 2 7 8
Heuristic solution oost 1s 13

aubgradlient of Dual Objective:
+1 for polnts:
-1 for points: 1 7 8
= 72 for polints: 4 6
Norm squared is 11
otepsize 15 0.241012

20 L Bricker, . of 14, 1993

Iteration # B

current multipliers:
i| 1 2 3 4 ] B 78
wti]| 1.53 07725 0 00,5333 3.862 3.537 0 0,8877

polving Lagranglian relaxation:

pet(s) 3 rencoved from problen

(P= 13 = 12 = 1ncumbent!:

# sets remalhning 1s 8

ddedk Dol walue 1s 10,77 dodkk i Improvemnsnt: 1.4240

pets 1In cover: # 7 8
Points not cowvered: 2

20 L. Bricker, L. af 14, 1993
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Heurlistic Adjustment

n_take= 1, c¢_tvpe= 1,
row selection rule: row with maxlimum nultiplier

Add set 1 to cover row 2
Try rencving sets from cover:
St 1 7 g
pet Cost 2 ] ]
Eeduced cost 0.3397 ~0.2729 ~0,08723
Covering sets are 1 7 8
Heuristic solution ocost 1s 12

aubgradient of Dual Objective:
+1 for polints: 2
Horm sgquared is 1
atepsize 1s 1.227

20 L Bricker, . of 14, 1993

Iteration # 10 |

current nmultipliers:
1| 1 2 3 4 5 A 7 f

W[i]| 1.243 1.651 0.07705 00,1848 4,083 3.739 0.07705 0,5392

aolving Lagrangian relaxation:

oetis) 11 removed from problemn

¢P= 12.09 = 12 = 1ncumbent!:

# sets remalning 1s 7

dddk iral valus 1s 11.14 dedkdk cImprovemnsnt: 0.5077)

Sets in cover: # 1 2 ;‘f}?m:’- S COosis af SxETeie S
Points not covered: 5 6 Ml eger— g e fower bowrd |
. . T
Converged ! A7 f oF TR} He f‘r:wf?af.f-_a‘ifp fo A2
solution is sets # 2 4 7 MR 15 LR \Flie of e
with values 12 P

20 L. Bricker, L. af 14, 1993
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