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Physical links
Abstract links

A path corresponds to a production process

An O/D pair corresponds to the beginning

and the end of knowledge production I
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lastic Demand Model with
nown Price Functions

Equilibrinm Conditions in the Case of Known Price Functions

We can immediately extend optimality conditions (17), in the fixed demand case, as follows:
for all produects 4; 7 = 1,... k; all O/D pairs w € W, and all paths p € F,, a link flow and
demand pattern ( f*, d*) is said to be in equilibrinm if the following holds:

'i = AL(dY), if g =0 .
C (f ]' { = ),Lz (d*]l if ‘.EE* — 0. (EU:'

Theorem 2: Variational Inequality Formulation (Price Functions Known)

The link flow and demand pattern (f*,d*) € K satisfying equilibrium conditions (20) also

satisfies the variational inequality problem:

fuc E}L? d"‘ (f*) :_} [}, H(ﬁ d) = K

ia j=1 h=1 b=l




stic Demand Model with
own Demand Functions

Equilibrium Conditions in the Case of Known Demand Functions

We now give the equilibrinm conditions governing the knowledge supernetwork model in
which the demand functions are known. In particular, we have that (ef. (17) and (20)): for
all products 4; i = 1,...,m; all O/D pairs w € W, and all paths p € P, a pattern of link

flows, prices, and demands is in equilibrinm if it satisfies the conditions:
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Ic Demand Model with
n Demand Functions

Theorem 3: Variational Inequality Formulation (Demand Functions Known)

Let K now denote the feasible set defined by K = {(f,d, A)|A = 0,3z = 0 such that (1), (2) hold}.
The vector (f*,d*, \*) € K is an H_!'H?hh??iﬁﬁ' according to (25) umf (24 ) if and only of it sai-
i1sfies the variational inequality problem:
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Procedure

(F(X*),X-X*)>0,vX eK




The Euler Method

Step 0: Inmitialization

Set XU € K and set T'= 0. T is an iteration counter which may also be interpreted as a

time period.
Step 1: Computation

Compnute XT+! by solving the variational inequality problem:

XTH = Pe(XT —apF(XT)),

where {ar} is a sequence of positive scalars satistving: Y 7_gar = oo, ar — 0, as T — oo

and Py is the projection of X on the set K defined as:

y = PcX = arg min, | X — z|.

Step 2: Convergence Verification

If | XTH — XT|| < ¢, for some € > 0, a prespecified tolerance, then stop; else, set T'= T + 1,
and go to Step 1,
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‘The marginal Cost Functions

Table 1: The Marginal Total Link Criterion Funections Representing: Cost, Time, and Risk
for the Numerical Examples
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ilibrium Link and Path Flows and
Generalized Path Marginal Costs

The mneurred generalized path marginal total costs (cf. (18)) were:

O/D pair wy:

—f [ a0
Cp, = 1595.36,

O/D pair ws:

C! = 2078.50,

‘e

t’_"; = 159541,

' = 1595.42,
Pa :

I = 1595.42,
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