


































































































































Stipulations. --The right-hand sides and row 
relations. 

Stochastic programming. --A generalization of 
linear programming in which any of the unit costs, 
the coefficients in the constraint equations, and 
the right-hand sides are random variables subject 
to known distributions. The aim of such program­
ming is to choose levels for the variables which 
will minimize the expected (rather than the actual) 
cost. 

Structural vector. --A column of a linear program­
ming matrix corresponding to a physical variable 
in the original problem. 

Submatrix summary. --The partial sum of left-hand­
side terms evaluated at the current solution for 
p �(�~� n) variables and q �(�~� m) constraints. It takes 
the form of a column vector with q elements. 

Suboptimal. --(1) Not yet optimal. (2) Optimal over 
a subregion of the feasible region. 

Suboptimization. --When using a multiple-pricing 
algorithm, suboptimization enters that variable 
first into the basis which gives by itself the greatest 
improvement in objective; the next variable entered 
gives the greatest additional improvement, and so 
on. This technique tends to prevent the first enter­
ing variable from being removed by the second, 
etc. 

Substitution rate. --The change in the basic vari­
ables (both logical and structural) required to 
maintain equality as a nonbasic variable is in­
creased from 0 to 1. 0 in value. The feasibility 
restrictions may be violated if the new variable 
were actually set at the 1.0 level; the extent of 
the substitution is the largest (absolute) value the 
new variable can take on without causing an 
infeasibility. 

Sum of infeasibilities. --The (usually negative) 
sum of the absolute amounts by which the primal 
variables are outside their type restrictions. 
When the sum of infeasibilities reaches zero, the 
corresponding solution becomes feasible. The 
"Phase I" of certain linear programming codes 
was simply a derived linear programming 
problem -- that of maximizing the negative sum 
of infeasibilities to zero. 

Symmetric parametric programming. --The simul­
taneous parameterization of the right-hand side 
and the objective function. This is useful in 
economic studies when both costs and require-

ments change a linear function of a single para­
meter -- for example, time. Another use is as a 
sort of primal-dual algorithm to go from a 
pseudo RHS and objective function (for which the 
starting basis is optimal and feasible) to true 
values of the RHS and objective function. In some 
problems, this approach requires far fewer 
iterations than a more conventional algorithm. 

Tableau. --The current matrix, with auxiliary 
rows and/or columns, as it appears at an 
iterative stage in the standard simplex method 
computing form of solution. 

Technology matrix. --Loosely, the coefficient 
matrix, or (aij)' as distinguished from the cost 
coefficients (Cj) and the right-hand sides (bj). 

Theta (e). --Notation often used for the new value 
of the entering variable in the updated basic set 
(in the primal algorithm this is equal to the 
critical right-hand-side ratio), or for the parameter 
in right-hand-side parameterization. 

Tolerance. --The half-width of a band of numbers 
centered at zero, all of which are taken as 
equivalent to zero for decision purposes. Some 
form of tolerance is required in digital computer 
applications because of rounding error. Linear 
programming codes generally have several 
different zero tolerances for different purposes. 

Transformation matrix. --An elementary matrix 
representing a single change of basis. It is the 
inverse of a matrix formed from an identity 
matrix (which is the present basis in terms of 
itself) by replacing one unit vector (representing 
the departing variable) with another vector 
(representing the entering vector). The entering 
variable is expressed in terms of the present (old) 
basis. 

Transformation of a matrix. --A change in the 
appearance of a matrix which leaves the solutions 
of the corresponding set of linear equations 
unchanged; a change of basis. 

Transportation problem. --A linear programming 
problem of considerable historical and practical 
interest, for which very efficient solution 
algorithms are available. In this problem, there 
are m origins (with origin i possessing ai items) 
and n destinations (with destination j requiring bj 
items), and with sum of the ai equal to the sum 
of the bj. We are given the mn costs associated 
with shipping a single item from any origin to any 
destination, and are asked to empty the origins 
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· and fill the destinations in such a way that the total 
cost is minimized. The problem can be stated as 
a linear programming problem whose variables 
are the mn individual allocations, with the summed 
cost as the objective function and with m +n-l 
independent constraints, and so solved. However, 
much more efficient special-purpose algorithms 
are available; these are called transportation 
algorithms or codes, in which the special struc­
ture of this problem is exploited. A special case 
of the "machine loading" problem (q. v. ). 

Traveling-salesman problem. --A special type of 
assignment problem. A traveling salesman 
wishes to start in one city, visit each of n other 
cities, and return to the start in such a way that 
the total distance traveled is minimized. This 
can be regarded as an assignment problem in 
which each city is assigned a successor city, but 
with the added restriction that the journey from 
city one back to city one be continuous. The 
traveling-salesman problem is much more 
difficult in solution than the corresponding 
unrestricted-assignment problem, even though 
there are fewer feasible solutions to consider. 
A nUlnber of solution algorithms have been 
brought forward, most of them based on integer 
linear programming or on dynamic programming 
techniques. However, none as yet are regarded 
as generally satisfactory: the efficient methods 
are only approximate, and the exact methods 
require too much computer time 0 

Unbounded set of numbers. --A set A = (a) of real 
numbers which has no lower bound and/or no 
upper bound. That is, if A has no lower bound, 
for any real number x, it is possible to find a 
number (a) in A such that a < x. If A has no 
upper bound, for any real number x, it is possible 
to find a number (a) in A such that a > x. 

Unbounded solution. --An optimal solution with 
some infinite or unbounded values, and therefore 
with an infinite optimum for the objective function. 

Unique. --One and only one (in mathematics). 

Unique solution. --The optimal solution, in a 
problem which has one and only one optimal 
solution. 
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Unit negative vector ("UN"). --A unit (positive) 
vector except that the sign of the 1. 0 is minus. 

Unit vector.--The term is used in two senses, one 
more special than the other. (1) A vector of unit 
length with one coefficient (+1) and the other 
coefficients all zero. (2) A vector of unit length. 
In the context of linear programming, meaning (2) 
is never used. 

Upper bound (of a set ofnumbers).--Let A=(a) be 
a set of real numbers. Then the real number c is 
an upper bound for A, provided that c ~ (a) for 
every (a) in A. 

Update.--To change a matrix, vector, etc., from 
stage n into a form suitable for stage n + 1, usually 
by routine operations on the former. 

Variable. --A symbol which can stand for any 
member of a given set, as distinguished from a 
constant, which is a symbol standing for only one 
such member. An argument of a function whose 
value is to be established. 

Variable cost. --Marginal cost--that is, includes 
no fixed charges. 

Vector.--An ordered set or array of quantities, 
usually n real numbers (xl' x2' ••• , xn). A 
vector arrayed horizontally is called a row 
vector; one arrayed vertically is called a column 
vector. For example, the rows of a matrix are 
row vectors, the columns of a matrix are column 
vectors. 

Vector in. --Entering variable's associated vector. 

Vector out. --Departing variable's associated 
vector. 

Vertex. --A point of a convex set which does not lie 
on a line segment joining any other two points of 
the set; also called extreme point. 
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Artificial variable 40 
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Breakeven price--See marginal value 

Change of basis 17, 21, 38 

Coefficient 7, 11, 22, 39 

Column 7, 21, 24 
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Cost range--See profit range 

Equation 9 

Feasible solution 4, 10, 38 

Feasibility solution 40 

Feed blending example 7 

Formulation of problem 1, 7 

Graphical methods 4, 5, 9, 37 

Improving the basis 12, 38, 39 

Incremental cost--See marginal value 

Inequality 3, 9, 16, 37 

Input to computer 1, 29, 34 

Investment policy example 9 
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Limitation--See constraint 

Linear 3, 13 
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Reduced profit--See reduced cost 
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Row 7, 21, 24 
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Shadow price--See marginal value 

Simplex method 2, 5, 12, 37 

Simplex multiplier--See marginal value 
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Variable 24 

Vertex 6, 9, 37, 38, 39 
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