1. Single machine problems

- Exact algorithms (SPT, SRPT, EDD)
- Approximation algorithms
- Branch and Bound

2. Parallel machine problems

- Exact algorithms
- Approximation algorithms
- Branch and Bound

3. Shop problems Ff Crrax

- Exact algorithms
- Approximation algorithms
- Branch and Bound
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with the same job sequence on the both machines.




For problem F2|| C,.., there exists an optimal schedule
with the same job sequence on the both machines.

7 8

3
T
-




For problem F2|| C,.., there exists an optimal schedule
with the same job sequence on the both machines.




For problem F2|| C,.., there exists an optimal schedule
with the same job sequence on the both machines.




For problem F2|| C,.., there exists an optimal schedule
with the same job sequence on the both machines.




For problem F2|| C,.., there exists an optimal schedule
with the same job sequence on the both machines.




For problem F2|| C,.., there exists an optimal schedule
with the same job sequence on the both machines.




For problem F2|| C,.., there exists an optimal schedule
with the same job sequence on the both machines.




For problem F2|| C,.., there exists an optimal schedule
with the same job sequence on the both machines.




For problem F2|| C,.., there exists an optimal schedule
with the same job sequence on the both machines.




For problem F2|| C,.., there exists an optimal schedule
with the same job sequence on the both machines.




For problem F2|| C,.., there exists an optimal schedule
with the same job sequence on the both machines.




For problem F2|| C,.., there exists an optimal schedule
with the same job sequence on the both machines.




Johnson's algorithm




Johnson's algorithm

Crnax = (P17 P1at Pist P14 tP1s) + (Post Pagt Port Pog)




Johnson's algorithm

Crnax = (P17 P1at Pist P14 tP1s) + (Post Pagt Port Pog)




Johnson's algorithm

Crnax = (P17 P1at Pist P14 tP1s) + (Post Pagt Port Pog)

C'nax = (P11t Piat Pist P1atPist ) T (Pos Pyt Pog) ‘




Johnson's algorithm

Crnax = (P14 P12t P13t P1gtP1s) + (Post Pag™ Port Pag)

Clnax = (P11 P12t P13t P14 tP15P1g) * (P25 + Port Pag) ‘

Clmax = (P11t P12+ P1atP15tP1e) (P25 + gt

+ Pyg)




Johnson's algorithm

Johnson’s algorithm constructs an optimal permutation schedule:

» Partition the jobs into two sets with setN, containing all the jobs with
py; < P, and set N, all the jobs with p,; = p,;

* The jobs from set N, go first, and they go in increasing order of p,; (SPT).

* The jobs from set N, follow in decreasing order of p,; (LPT).
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Johnson's algorithm
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Flow shop with m machines

Permutation sched@

M, 1 2

M, 1 2

M, |2 1 Permutation sched@

M, |2 1 Non-permutation sched@
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Approximation algorithms for F||C
Decomposition Algorithm

Max

Mi M2 M; M,
J |5 4 4 3
215 4 4 6
J3 |3 2 3 3
Jy |6 4 4 2
Js |3 4 1 5




Approximation algorithms for F||C
Decomposition Algorithm FSDecomp
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Approximation algorithms for F||C
Decomposition Algorithm FSDecomp

Max

M M| Ms M,

Ji |5 414 3

J |5 414 6

Js |3 213 3

Jy |6 414 2

Js |3 411 5
SPT(M,): Js, LPT(M,) J,, J,, Jy, Js.
SPT(Ms): Js, LPT(M,) J,, J;, Js, J,.
Job sequence on M,, M, Je, Jiy o, Jyy s

Job sequence on M,, M,: Je, Jy, Jy,y Js,



Approximation algorithms for F||C
Aggregation Algorithm FSAggr

Max

Mi My M; M, A B

J|5 4 4 3 Jl9 7

Ll5 4 4 6 - 19 10

hsl13 2 3 3 |5 6

|6 4 4 2 Ji |10 6

s |13 4 1 5 Js |7 6
SPT(A): J,, J,, LPT(B) Iy dy Jg

Job sequence on M, M,, M, M. J,, J,, s, Jy, e



List of the results

Problem | Algorithm

F2|| C_.. |Johnson’s rule SPT(M,) - LPT(M,)

max

Al C Decomposition
max | Gonzalez & Sahni (1978) [in/2[} approximation

Al C.., |Aggregation
Rock & Schmidt (1982) [M/2[F+ approximation

Fl| xC; |SPT (i} approximation




