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The Analyst’s Bookshelf

Review

JAY E. STRUM, Introduction to Linear Programming, Holden-Day, San Francisco,
Cal., 1972, 404 pages.

HIS TEXT ‘“develops linear programming with a minimum of prerequisites—

in fact the only real prerequisite is the ability to read Chapter One, because
little is assumed and the progression to new ideas is gradual.”

The following process is used: (1) tentative exploration of several areas, (2)
more detailed scrutiny of the same topics, and (3) more sophisticated investiga-
tion. The discussions, often quite lucid, are reinforced by numerous illustrative
examples.

The Simplex Method is developed in the first six chapters (135 pages). The
“Corner-point Theorem” (if a LPP has a finite optimum, it is assumed at a corner)
is made plausible in Chapter One with a diet problem and several production prob-
lems. The next two chapters motivate and present the algorithm first in 2-space,
next in 3-space, and finally in n-space.

The fourth chapter introduces tableau notation, while the fifth shows how the
calculations become more compact with a tableau. ‘‘Artificial Variables and Free
Variables” are introduced in the sixth chapter. The tenth chapter (42 pages)
takes up the (C7-Z7) form of the simplex algorithm and the relation between basic
solutions and extreme points. It also contains the only serious mathematical
error of the text; a basis is feasible if its convex CONE (not hull) contains the re-
quirements vector (p. 248).

Sensitivity analysis precedes duality theory unlike in many texts. Multipliers
are explored in Chapter Seven and utilized in the next chapter for post-optimality
analysis. These are the finest chapters (51 pages) of the book and one of the best
elementary treatments of which I am aware.

Chapter Nine (39 pages) is devoted to “Selected Applications”: approximation
problems, the cutting stock problem, the knapsack problem, and the assignment
and traveling-salesman problems. Both branch-and-bound and column genera-
tion techniques are touched upon.

Chapters Eleven and Twelve concern duslity, condensed tableaux, and game
theory (45 pages). The final and weakest chapter, Fifteen, gives a sketchy in-
troduction to network theory and graphs (20 pages).

The remaining two chapters (70 pages) treat the transportation problem.
First simple problems are posed and solved; an algorithm is slowly developed for
perfectly balanced problems (i.e., balanced problems for which no partial row sum
equals a partial column sum). Second, we learn how to find an initial basic feasible
solution and overcome both degeneracy and unbalanced problems. It is shown
that a multiperiod production problem may be placed in the transportation frame-
work. Finally Dantzig’s multiplier algorithm is presented as a culmination of the
previous work.

The text has some minor shortcomings. A formal bibliography should supple-
ment the eleven texts cited in footnotes. More answers to the exercises and an
errata sheet should be prepared.
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In conclusion, I can recommend the text for either an undergraduate or reading
course in Elementary Linear Programming. Very little mathematical sophistica-
tion is demanded of the reader, yet the conscientious user should leave with a good
appreciation of the subject’s fundamental principles.

AvrperT FEUER
Columbia University
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