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Linear Equations in
Linear Algebra

Linear Models in Economics
and Engineering

It was late summer in 1949. Harvard Professor Wassily
Leontief was carefully feeding the last of his punched
cards into the university’s Mark I computer. The cards
contained economic information about the U.S. economy
and represented a summary of more than 250,000 pieces
of information produced by the U.S. Bureau of Labor
Statistics after two years of intensive work. Leontief had
led the U.S. economy into 500 “sectors,” such as the
al industry, the automotive industry, communications,

d so on. For each sector, he had written a linear equa
tion that described how the sector distributed its output to
ther sectors of the economy. Because the Mark II,
 of the largest computers of its day, could not handle

e resulting system of 500 equations in 500 unknowns,
Leontief had distilled the problem into a system of 42
equations in 42 unknowns.

Programming the Mark Il computer for Leontief's 42
equations had required several months of effort, and he
was anxious to see how long the computer would take to
solve the problem. The Mark Il hummed and blinked for
56 hours before finally producing a solution. We will
discuss the nature of this solution in Sections 1.6 and 2.6,

Leontiet, who was awarded the 1973 Nobel Prize in
Fconomic Science. opened the door 10 @ new era in mathe-

employed computers 1o analyze mathematical
Because of the massive amounts of data involved,

models are usually finear; that is, they are d
systems of linear equations |

The importance of linear nmhqﬂd—'%
risen in direct proportion to the increase in computing

power, with each new generation of hardware and soft-
ware triggering a demand for even greater capabilities.
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EXAMPLE 2 The network in Fig. 2 shows the traffic flow (in vehicles per hour) over
several one-way streets in downtown Baltimore during a typical early afternoon. Deter-

mine the general flow pattern for the network.

X3 100
’ A ¥
Calvert St. South St.
N
Lombard St. |B (&
300 «— < - 400
X4
A X5y
Pratt St. |A
300 >——— > g > 600
!
A
500

FIGURE2 Baltimore streets.
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x1 + xo = 800

Xo — x3+ x4 = 300
< x4 + x5 = 500

x1 + x5 = 600
x3 = 400
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