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Introduction

Input: (aj , lj , bj)
n

Output: (s1, . . . , sn)

l1 l3

l2

a1 a2 b1 b2a3 b3a1 a2 b1 b2a3 b3
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Objective function

Sum of completion times:
∑n

j=1 Cj

3-approx 2-approx 1.5-approx

a, lj , b a, lj , b, b ≤ a 1, lj , 1
aj , L, bj aj , pj , pj pj , L, pj

pj , pj , bj pj , pj , pj
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Goals

Create an IP solver for (aj , L, bj)
n

Investigate how effective a 3-approximation algorithm is in
practice

Search for instances of poor results
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IP solver

Sherali and Smith’s model

Variables: ∀i , j , k 1 ≤ i , j ≤ n, 1 ≤ k ≤ 6 : yi ,j ,k ∈ {0, 1}

1.

2.

3.

4.

5.

6.

a1 a2b1 b2a1 a2b1 b2 a1a2 b1b2 a1a2 b1b2

a1 a2 b1 b2a1 a2 b1 b2 a1a2 b1b2a1a2 b1b2

a1 a2 b1b2a1 a2 b1b2 a1a2 b1 b2a1a2 b1 b2
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Approximation algorithm
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Results

6 ∗ 50 input, n = 7, aj , bj ∈ {1, . . . , 10}

L=5 L=6 L=7 L=8 L=9 L=10

0

2

4

1.09 1.1 1.11 1.12 1.11 1.11

5

3

1 1

0 0

Calg/Copt |Calg = Copt |
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The optimal schedule:

a1

a2

b1

b2

a3 b3

a1

a2

b1

b2

a3 b3

The schedule obtained by the algorithm:

a1

a2

b1

b2

a3 b3

a1

a2

b1

b2

a3 b3

Calg

Copt
=

2(n + 1)(2n + 1)

3n(n + 3)
≈ 4

3
.
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Further plans

Develop my IP solver

Make further progress in identifying instances where the
algorithm significantly underperforms
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