List of Symbols

Miscellany

S Egnal by definition

il tnd of proof

[} Smallest integer greater than or equal to o
()t Maxiromm of G and x

Sets

@ Empty set

[z, &] Half open interval {w € B | e < a < &}
A cardinality of finite set X

B35} Ball of radius £ aronnd § in B2
¢ Line segmeni i B

14 Set of all positive integers

) Landaw’s symbol

PLXY Power set of set X

4 Set of all real nmmbers

" Set of all n-tuples of real nmmbers
Beg Set of all nonnegative real munbers
Xov X is proper subset of ¥

XGY X is subset of ¥V

X\Y Difference of sebs X and ¥

XY Intersection of sets X and Y
XUy Union of sets X and Y

A Set of all integers

F=n Set of sl nonnegative inbegers

Projects and project activities

b Activity calendar for activity 1
iz Time lag calendar for are (4, 7)
dizer Maxinagr time lag between the starts of sctivities 4 and 7
iy Mivinnam thme lag between the starts of activities ¢ and 7

d Prescribed maximum project duration
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M Execition mode for activity 4

A Set of alternative execition wodes for activity 4

F Druration {processing time} of activity ¢

Pirng Dration of activity 1 in execntion mode m;

19?} Seguceuce-dependent changeover tHine from aekvity { to activity
O FeSOLIFCEe ;{'

¥ Set of all activities

VooV Set of all veal activities

VOOV Set of sl fictitious activities (events}

Vi Set of all veul nctivities using renewable resource k&

v Set of all events depleting cummnibative resonrce &

yer Set of all events veplenishing cunnlative resonree &

Directed graphs and networks

{2 Digtance matrix Jor project network N

iy Length of » lougest directed path {distance) from uode ¢ to node 7
in project network N

845 Weight of are {2, 7}

Biag jrng Weight of arc (i, ¥} for 1node combination {y, m;)

E Are et of project network NV

G (V, B} Directed graph with node set V' and mrc set E

G (VB8 Weightled divected graph {network) with node set ¥V, are set B,
and vector & of are weights

{1 Axe with initiad node ¢ and terwinal node j

e s | T Number of arcs i project nelwork N

n 2=Vl Ninnber of nodes in project network N

N Project network

Pred{d) Set of all divect predoecessors of node i & V

Sueetd) Set of all direct successors of node ¢ ¢ V

v Node sot of project network N

Resources

F Rorbidden set of activities

F Set of all ininium] Farbidden sets

FiF Set of al mininal Asurplus sets

Fo Set of all minimal A-shortage sots

Tik Reguivenuent of activity 4 for rosource &

Fikang Reguirement of activity ¢ for resource & {1 execution mode my
{5 ) Lewding profile for resource & given schecule S

£y, Capacity of renewable resowrce b or avasilability of nonrenewable

resowrae &

Safety stock of cmunlative resource &
Stovage capacity of cumnlative vesource &
Set of all {disarete} cumulative resonrces
Set of ali coutinuons cmnulative resources
Set of all nonrenewable resonrces

Set of all renewable resources
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Objective functions

x
(1{

[

o F/05.(9)
aYF/38:(8)
Fi8p R
fio-R
w8 s X
Vi{5)

e f { )
VLS

1wy

Wi, wh

g
w

Continnons iterest rate

Casly flow associated with the start of sctivity ¢
Per umit cost for resonree K

Left-hand Sj-derivative of f at §

Right-liand §i-derivative of f at 8

Objective finetion to be minimized
Continuation of objective function §

O diffeornorphism

Derivative of J at &

Left-frand derivative of f at §

Right-hand derivative of f at 8

Directional derivative of f at 8 i direction z
Weight of activity 4

Earbiness sud tardiness costs for activity ¢ por nnil tme

Weight of free floats for aclivity ¢

Relations and preorders

i A
N{p)
Pred®d)
&g
ST
SIP

Schedules

AS
ES
L&
PSS
QAS
Q58
5

8

Covering relation of strict arder 8
Distance matrix for relation wetwork N{g)

Distance from node 4 8o node 7 in relation network N{gm

Weight of arc (4, 7} in relation network N{p)
Procedence grapl of strict order #

Set of all Cuninimal feasible relations

Minimal point of ordered set (M, <) with M C R
Relation network belonging to relation p

Set of all predecossors of ¢ in preorder

Relution in set V

Set of all schedule-indincad strict orders in set V©

Set of all schedule-induced reflexive preorders in set V°

Helation polviope of relation p

Eognal-preorder set of preorder ¢

Transitive hall of relation p

Strict order in set V'™ or reflexive preorder in set V©
Schedule-induced preorder

183

Strict order in set V' or reflexive preorder in et V*® nduced by

distasce matrix D

Set of active schedules

Farhest schedule

Latest schodule

Set of all psendostable schodnlos
Set of all gnasisctive schedules
Set of all quasistable schediles
Schedule

Set of all feasible schedules
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Ser Set of all resowrce-feasible schednles with respect to cmnulative
IERORTOOR

Sr Sct of all resonrce-foasible schodules with respect to renewable re-
SONTCes

S Set of all time-feasible schadnles

88 Sct of all stable schednles

Temporal scheduling

< Completion time of activity §

ey Indneed minimnm thne lag between the starts of activities § and §
EC, Farliest completion thue of activity {

EFF; Farly free float of activity ¢

ES; Sarliest start thue of activity ¢

EC Latest completion time of activity ¢

LEF; Late free Hoat of activity 7

LS Latest start thwe of activity 4

S; Start thme of activity ¢

TF; Total Hont ol activiby 4

Resource allocation

A Maximal feasible set

A{S, 1) Active set at thne 1 given schedule S

B Miirnal delaying alternative

B Set of all mininm delaying alternatives

7 Set of all activities schaduled

o7 Set of all activities shifted

¢ Set of candidate schedules

Dy Set of all tentative start thnes for activity 7 {decision set)
7 Spanning forest of project network NV with arc set Bg
gfz2) Directional dertvative of [ at iterate § in direction z

7 Lower bommd on uxnimum objective function

P Search space

¢ Stepsize

w, v Eannmeration nodes

wi{a, ) Warkload for renewable yesomrce &t thme fuberval (g, b
x Ful mode assignment

z Partial mode sssignment

i

Steepest descent direction



