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coefficient in quadratic function

lower bound on constraint function
crude oil yield

annual revenue

area

lower bound on analysis for component i
upper bound on analysis for component i
coefficient matrix in linear constraint
Jacobian matrix of constraints

adjoint matrix of A

augmented Lagrangian function
coefficent in quadratic function

ith parameter estimate

upper bound on constraint function
coefficients in quadratic function

vector of coefficients in equality constraints
barrier function

basis matrix

approximation to the Hessian matrix used in sequential quadratic pro-
gramming

coefficient in quadratic function

constant in rate of convergence
right-hand side, inequality constraint
vector of cost coefficients

cost

base cost
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Nomenclature

completion time (see Example 16.2)
depreciation taken in year
coefficient in quadratic function
vector in BFGS method

search vector

number of units produced in manufacturing
diameter

cumulative depreciation in year j
maximum demand

diagonal matrix

negative deviation variable
positive deviation variable
measurement error

ith eigenvalue

erTor measure

annual expense

objective function

lowest estimated value of f
reduced objective function
future value or payment in year i
inequality constraint

line search objective function
vector of inequality constraints
step size in discretization
equality constraint

vector of equality constraints
Hessian matrix

modified Hessian matrix in Equation (6.16)
approximation of H at iteration k
inverse Hessian matrix

interest rate

cost index factor

identity matrix

mathematical operator

Jacobian matrix

iteration number

cost coefficients

lower bound

Lagrangian

lower bound

lower triangular matrix

slope

number of equality constraints
rank of matrix

number of control moves
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Nomenclature

number of independent equality constraints
number of independent inequality constraints
penalty coefficient (big M method)

ith minor of matrix

matrix in MINLP

dimension of x

number of time periods in investment project
number of data sets

negative deviation variables

number of terms in Equation (16.1)

matrix involving nonbasic variables
number of variables

total number of constraints

order of convergence

prediction horizon

positive deviation variables

job scheduling index

present value

penalty function

job scheduling vector

weighting factor in model predictive control
production level

weighting matrix in quadratic programming
positive-definite matrix

number of inequality constraints
repayment multiplier

line search objective

setpoint

penalty function weighting coefficient
slack or surplus variable

component of a search direction

search direction

size parameter

supply limit

step response coefficient

salvage value

relative sensitivity of cost to coefficient K;
time

simulated annealing variable

processing time (see Example 16.2)

vector of Lagrange multipliers

upper bound

upper bound

manipulated variable

value coefficient
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Nomenclature

v; ith eigenvector

v vector defined in necessary conditions
V; book value in year j

1% optimal objective value

A\ eigenvector matrix

v variance—covariance matrix

w factor in Equation (5.18)

w; weighting factor in Equation (16.2)
wl positive weight in penalty function
X variable in assignment problem

X vector of n variables

X model input vector

Xp vector of basic variables

Xp dependent variables

X; independent variables

xk optimization variable at iteration k
Xy vector of nonbasic variables

x? reference point

Xr tear variables

x* optimal value of x

X approximation to x*

X data matrix

X binary variable in objective function
y mode] output

Y optimization variable

Y, measured variable value

Y operating hours per year

Y; observed data point

y integer variable vector

b4 distance variable

Z MINLP objective function term
GREEK SYMBOLS

o distance moved along a search vector (step length)
B positive weighting factor

B; model parameter

B estimated model parameter

B step size adjustment in conjugate gradient method
0% positive weighting factor

8 bound on step size

6 parameter in convexity definition
\% gradient operator (“del”)
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A difference in general

A determinant

At discretization in time for model predictive control
Au change in manipulated variable

AxF xk+1 — xk

A, determinant of ith principal minor

) roundoff error

g convergence (termination) criterion

& random error between jth data point and model prediction
A vector of Lagrange multipliers

0 angle between two vectors

p a scalar between 0 and 1

Tik scheduling variable (see Example 16.2)

by vector of tear variables in flowsheet optimization
SUPERSCRIPTS

k stage in search

T transpose

0 at optimal solution

opt optimum

!

*

first derivative
optimum
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