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7. A Dual-Based Phase I Algorithm

The dual simplex method described 1n the previous section provides us with a new
Phase I algorithm, which if nothing else is at least more elegant than the one we gave
in Chapter 2. Let us illustrate it using an example:

maximize —x1 +4xo

subjectto —2x1 — x2 < 4

—2x1 +4x9 < —8

—x1 + 3y < =7

r1, ro > 0.
®) ¢ = Lo (D) —§ = —4dy1 + 8 y2 + 7 ys
we =4 2o T 2= 1—-2y1 — 2y — Y3
wy = 2% - 422 2= 4 — y1 +4y2+ 3 ys

= —7 + 5131—3332
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LEMMA 10.5. The system Ax < b has no solutions if and only if there is a y such

that ﬁ
ATy = 0 m 7l0 74"")}

(10.8) y > 0
by < 0.




&nm ﬂ'h"?ﬁfﬁ
(D) Definnds om afmms%é, convey comb.

I Aull
2) (ratfepdv> Y Theorom

3> Separalipm Thesrom
(%) Fordas bewma . (ond ik Variank)
minimize b’y (< o>
VS subjectto ATy 0
Y 0.
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subjectto Ax < b
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Initialize:
F=1
0 J=Tr,
Y {oo J#T
while (|F¢| > 0){
j = argmin{vy : k & F}
F— Fu{j}
for each 4 for which (i, j) € Aandi & F {
if (cij +v; <wvi){
V; = Cijj + U;
hi=j
}
}

}
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Table 22.1 The Travelers’ Example:
Seat Availability

From To Number of seats
Lclp.368
San Francisco Denver 5 C P.
San Francisco Houston 6 C
Denver Atlanta 4
Denver Chicago 2 ﬂg.
Houston Atlanta 5 NYC
Atlanta New York 7 - 2
Chicago New York 4 §f

Figure 22.1



Aloritne Speatt % Nebras/" Frap/s

(-%) NMhiemum gﬁa/m)bﬁ Tree. (. MST)
W-ﬁ ?7( O [gmnm' )74“&







Algorittne Speate B Nebwodss/Grap's

(é) ‘7721‘fru‘7nm m’”»ﬁ “Tree. [MST)

(Sveely i)







