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In example 3, machine M1 has to process three tasks of the set V v v v1 1 3 5= { }, , . The forbiddance to process any 

pair of tasks from the set V1 simultaneously is represented by the clique v v v1 3 5, ,{ } in the graph V E E, , .∅( )*
\  

Machine M2 has to process three tasks of the set V v v v2 2 5 6= { }, , .  The forbiddance to process any pair of tasks 

from the set V2 simultaneously is represented by the clique v v v2 5 6, ,{ } in the graph V E E, , .∅( )*
\  Machine M3 

has to process three tasks from the set V v v v3 3 7 9= { }, , . The  forbiddance to process any pair of tasks from 

the set  V3 simultaneously is represented by the clique v v v3 7 9, ,{ } in the graph V E E, , .∅( )*
\  Machine  M4 

has to process three tasks of the set V v v v4 2 10 14= { }, , . The forbiddance to process any pair of tasks from the 

set V4 simultaneously is represented by the clique v v v2 10 14, ,{ } in the graph V E E, , .∅( )*
\  Machine M5 has 

to process two tasks of the set V v v5 8 10= { }, . The forbiddance to process tasks from the set V5 simultaneously 

is represented by the clique v v8 10,{ } in the graph V E E, , .∅( )*
\  Machine M6 has to process two tasks of the 

set V v v6 9 11= { }, . The forbiddance to process tasks from the set V6 simultaneously is represented by the clique 

v v9 11,{ } in the graph V E E, , .∅( )*
\  Machine M7 has to process one task: V v7 4= { }. All machines, which are 

used for processing the task vi ∈ V, are presented near vertex vi in fig. 3. 
There are two jobs J1 and J2, which are not simple. Job J1 ∈  J consists of the set V v v v v1

9 7 3 2
( ) = { }, , ,  of li­

nearly ordered tasks (operations). Thus, job J1 ∈  J is represented by a union of the path v v v v9 7 3 2, , ,( ) in the di-

graph V A, ,* ∅( ) and the chain v v v v9 7 3 2, , ,( ) in the graph V E, , .∅( )*  Job  J2 ∈  J consists of the set V v v2

5 8
( ) = { },  

of linearly ordered tasks (operations). Thus, job J1 ∈  J is represented by a union of the path v v5 8,( ) in the di-
graph V A, ,* ∅( ) and the chain v v5 8,( ) in the graph V E, , .∅( )*  Other precedence relations between tasks and 

operations belonging to different non-simple jobs are determined as follows: v1 → v4; v4 → v2; v4 → v8; v8 → v1; 
v9 → v5; v9 → v6; v9 → v8. All the precedence constraints determine the subset A of the arcs in the digraph 
V A A, , ,\

* ∅( )  where A A v v v v v v v v v v v v v v\
* = ( ) ( ) ( ) ( ) ( ) ( )1 4 4 2 5 3 4 8 8 1 9 5 9 4, , , , , , , , , , , , ,(( ) ( ) ( ){ }, , , , .v v v v9 6 9 8

In example 3, every job  Ji from the set J J J\ 1 2,{ } is simple, i. e., job  Ji consists of a single task that is iden-

tified with job  Ji. In example 3, the set of tasks V v v v V1

1 4 8
( ) = { } ⊂, ,  must be processed simultaneously in any 

feasible schedule. This requirement is determined by the circuit v v v v1 4 8 1, , ,( ) in the digraph V Ac, , .∅( )  Based 
on the correspondence of the terms (see the table), we construct the mixed graph G V A E= ( ), ,  depicted in fig. 3, 

Fig. 3. Mixed graph G V A E= ( ), ,  determining  
the problem GcMPT t Ci =1 max with eleven tasks and seven machines,  
the optimal mixed graph colouring c G( ) being equivalent to example 3


