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Set Covering-4
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Initial values of
Lagrangian multlipliers

For point 1, choose the value

®  Cero

J & smallest of costs of sets covering point |

& average of costs of sets covering point |
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Iteration & 1

current multipliers:
i|123456?8

yiil| 32335 43 2

aolving Lagrangian relaxation:

oetis) 23 24 25 remncoved from problem
(P= 16 17 22 = 14 = 1ncumbent!:
# sets remalning 1s 22

s NITa]l wvalue 1s 20 dkk
fets In cover: # 1 2 24 7 8 9 10 11 13 14 16 19 22
Points not covered:

(none)
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n_take= 1, c¢_type= 1 row selection: smallest
Try rencving sets from cover:

set 1 2 3 4 708 910 11 13 14 16 19 22
pet Cost 2 3 3 4 5 5 5 & &5 7 711 12 14
Eeduced cost 72 711 72 76 711 ~2 73 72 0 "2 71 "2 71 0O

ret 22 can be remnoved!
pet 19 can be remnoved!
ret 16 can be remnoved!
ret 14 can be remnoved!
ret 13 can be remnoved!
ret 11 can be remnoved!
pet 10 can be remnoved!
pet 9 can be remnoved!
ret 8 can be remnoved!
ret 3 can be remnoved!
pet 1 can be remnoved!
Covering sets are 2 4 7
Heuristic solution cost is 12
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&k Neyw incumbent! #++ Cover 1s 2 4 7
with cost 12

aubgradlient of Dual ObJjectlive:
+1 for polnts:
= 72 for polnts: 1 2 3 45 6 7 8
Horm squared 1s 156
atepsize 15 0.206B128
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Iteration # 2

current multipliers:
1|1 2 3 4 5 A 7 g

W[i]| 2.179 1.589 1.76%9 2.384 4.179 2.974 1.974 0.9743

aolwing Lagranglian relaxation:

petis) 22 removed from problemn
(P= 14 = 12 = iIncumbent!:
# sets remalning 1s 21

Hdd N1al wvalue 1s "O.A6H6RHT Hdkk
fets In cover: # 1 2 34 7 8 9 10
Points not covered:

(none)
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Computation of B,

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

622: ng—[13+15+15+13-| _ %
=14 - [1.769+4.179+2.974+0.9743] i

=14 - 9.896 = 4.1037 5

f

7

D)= ~0.66667 i
s
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Heuristic adjustment

page 8

n_take= 1, c¢c_type= 1 row selectlon: smallest
Try rencving sets from cover:
st 1 2 3 4 7
fet Cost 2 3 3 4 ]
Eeduced cost ~0.564103 ~6.89744 ~0.358974 ~2.71795 ~h.28208
a a 10
] ] ]
“0.153848 T1.56841 T0.15384A
pet 10 can be remnoved!
aet 9 can be removed!
aet B can be removed!
aet 3 can be removed!
aet 1 can be removed!
Covering sets are 2 4 7
Heuristic solution cost 1s 12

@0 L. EBricker, L. of 14, 1993



Set Covering-4 8/22/00 page 9

mrubgradient of Dual ObJjective:
+1 for polnts:
-1 for polnts: 1 6
= 72 for polnts: 2 34 5 7 8
Horm squared is 31
htepsize 1 0.408602
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Iteration # 3

current multipliers:

i| 1 2 a 4 b B 7 E
W[i]| 1,770 0.7725 0.5434 1,567 3.362 2.565 1.157 0.,1571

oolwing Lagrangisn relaxation:

oetiosy) 17 183 19 20 21 removed from problem
(P= 13.512 16.1034 12.9942 16.94468 16.5343 = 1Z2=incumnbent!:

# sets remalning 1s 16
wkdk Dral valus 1s 7.03143 dokx CImprovemnsnt: Y.a9810

sets In cover: # 2 4 7

Points not covered:
ihone)
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Heuristic Adjustment

h_take= 1, ¢_tyvpe= 1 row selectlon: smallest
Try remncovihg sets from cover:
set 2 4 7
et Cost 3 4 4]
Reduced <ozt 2.81141 "0.266336 ~1.78743
Covering sets are 2 4 7
Heuristic solutlion <ost 1s 12

aubgradient of Dual Objective:
+1 for points:
-1 for points: 4
= 72 for polnts: 3 7
Horm sgquared is 9
btepsize is 0.5H2063
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Iteration 4

Current multipliers:
i| 1 2 3 4 a] B 7 o

wti]| 1,770 0.7725% 0 1,015 3,362 2.565 0,05302 0.1571

aolving Lagrangian relaxation:

aetis) B A 12 13 14 16 16 remncoved from probhlemn

(P= 13.0322 12.928 13.3143 13.3093 14.1672 13.5194 14.6802
= 12 = 1ncumbent!:

# sets remalning is 9

ddedke NiTal valus 1s 9.08510 bk CInprovensnt: 2.0583762

pets In cover: # 2
Polints not covered: 5 6 8
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Heuristic adjustment

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

Add st 7 to cover row b
Add st 4 Lo cowver row b
Try rencving sets from cover:
st 2 4 7
aet Cost 3 4 ]
Eeduced cost™0.6118 1,381 0.4122
Covering sets are 2 4 7
Heuristic solution cost 1s 132

aubgradlient of Dual ObJjective:
+1 for polnts: 5 6 B
Norm squared 1s 3
otepsize 1z 0.9716
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Iteration # &

Current multipliers:
i|1 2 3 4 5 A 7 g

W[i]| 1.770 00,7725 0 1,015 4.333 3.537 0.06302 1.1Z8

aolwing Lagrangian relaxation:

wddk Ial valuse 1s 9.34886 Hdkk cImprovemnsnt: 0.263671)

Sets in cover: # 2 7 8 0 10
Polnts not covered:
(none)
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Heuristic Adjustment

n_take= 1, c¢c_type= 1 row selectlon: smallest
Try rencoving sets fromn cover:
set 2 7 a a 10
set Cost 3 a] a] a] al
Feduced cost "0.6118 ~71.53102 ~0.308244 ~0.349233 ~0.462641
aet 10 can be removed!
aet O can bhe remnowved!
Covering sets are 2 7 8
Heuristic solution <ost 1 13

aubgradient of Dual ObJjective:
+1 for polnts:
-1 for polints: 1 7 8
= 72 for polnts: 4 h
Horm squared is 11
ofepsize 15 0.241012
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Iteration # 6

cCurrent multipliers:
i| 1 2 d 4 a] f 7 8

W[i]| 1.53 00,7725 0 00,5333 3.852 3,537 0 0.8877

aolving Lagrangian relaxation:

oetis) 3 rencved from problen

tP= 13 = 12 = 1ncumbent!:

# sets remalning 1s 8

ddd Ninal valus 1s 10,77 ok cImprovensnt: 1.4240

cets 1n covers: # 7 8
Points not cowvered: 2
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Heuristic adjustment

n_take= 1, c_type= 1,
row selection ruale: row With maXimum multiplier

A4dd s=t 1 to cover row 2
Try rencving sets from cover:
=T=a 1 7 g
aet Cost 2 ] ]
Eeduced cost Q,.3397 ~0.2729 ~0,06723
Covering sets are 1 7 8
Heuristic solution cost 1s 12

aubgradient of Dual ObJjective:
+1 for polnts: 2
Norm squared 1s 1
otepsize 15 1.227
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Iteration # 10

current nultipliers:
'1|1 2 3 4 5 b 7 g

w[i]| 1.243 1.651 0.07705 00,1848 4,053 3.739 0.07705 0,5302

oolwing Lagrangisn relaxation:

oetis) 11 removed from problem

(P= 12.09 = 12 = 1ncumbent!:

# sets remalning 1s 7

wkdk Dal valus 1s 11.1d s cImprovemnsnt: O.5077)

Sets in cover: # 1 2 i?‘;m“c’- G cosis of exsmale 5§
Points not covered: 5 6 iteger—vwaiied [he fower bound
- » T
Converged | £ f & 73 Falol nwx:rt:f.:’-_dwp fo 72
Solution is sets # 2 4 7 WIS 15 L \Fie oF Ihe
with valus 12 Fie Rt
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