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Classroom Exercise 1

Decompose the manufacturing system
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Exercise 1 Solution
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Classroom Exercise 2

Exercize 1 Consider thiz data
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BRANCHING ALGORITHM

* Explicit Enumeration

* Implicit Enumeration
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Exercise 2 Solution

FI P2 F P4 P55 Pk
M | |
M2 1 |
M3 1
%14 1
M5 1 1 1
~» Delete

PL| P2 | PS5 | Pa|Ps | Po
ST | |
IEE [ | [
(S |
M4 | |
[ mis T

i3 The Unincrsity of Iowa | Eneclipent Sysecmn Labaraioey |
Algorithm 1
Step 0. (Initialization): Begin with the imcidence mairix [aij]
at level 0.
Solve the GT problem represented with [aij] with the
C1 alzorithm

Step 1. (Branching): Usimg the breadth-first search strategy,
select an active mode (not fathomed) and zolve the
correxponding GT problem with the CT algorithm.

Step 2. (Fathoming): Exclode a new node from further
conzideration if:

Test 1: cluster size iz not satisfactory
Test 2: closter structure 1= not zatisfactory
Step 3. (Backiracking): Eeturn to an active node.
Step 4. (Stopping rule): Stop when thers are no active nodes
remained; the corrent incumbent solution 1= optimal;

Branching

Branching is performed in one of the Ing two Ways:

(1) the CI algorithm in caze when the incidence mairix
partitions into mutually separable submatrices.

(2} removing one column at a time from the
corresponding incidence matrix in case when the
matrix does not partition into mutually separable
submatrices.

Fathoming

The fathoming iz based on the following tests:
Test 1: cluster size is not satisfactory
Test 1: cluster structure is not satisfactory
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Step 0: CI algorithm
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C1 continued
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Partial Solution
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Machine cells
MC-1={2,6},MC"-2=1{1.3.4,5,7, 8§}

Part families
PF-1={2,6},PF'-2={1,3,4,5, 7}
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The final solution
PF-1 PF-12 PF-3

i1 6 3 5 4 7 1

2 1
Mc-1 2| |

1 T 1 1
MC-2 3 1

q 1 1

4 1 1
MC-3 5

" 1 1/ 1
Tree machine cell::

MC-1= {2, 6}, MC-2={1. 3,8}, MC-3= {4, 5§, 7},
Three part families:
FF-1={1,6},FF-1={3, 5, FF-3={4, 7,
and the bottleneck part 1
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Algorithm 2: Bottleneck Machines
Branching Scheme Part number
1 I 3 4 5
1 1 1 1
Machine 2| 1 1
number 3 1 1 1
41 1 1 1
* Assuming that machine 1 is a bottleneck
» Azsign one copy of machine 1 to each part
performed on machine 1
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Part number

1 2 3 4 §

Machine
number 2 1 1

» Applving the CI algorithm, this proves that
machine 1 iz not a bottleneck machine.
The same 15 true for machines 2 and 3.
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