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LIST OF ERRATA

Routing, Flow, and Capacity Design in Communication and Computer Networks

Michał Pi óro & Deepankar Medhi

CHAPTER 3
Pages 85 and 86
The model discussed in Section 3.4 should be adjusted in the following way:
We should consider demand volumehd to be in Mbps and accordingly change the capacity constraint to∑

dhd

∑
pδedpudp ≤ Mye, e = 1, 2, ..., E,

whereM is the capacity unit of an ATM link, sayM = 155 Mbps. Thus,ye means the number of such
module units required on linke. Now, let ξe be the unit cost of a one 155 Mbps moduleM on link e.
Then, model (3.3.2) would change to:

minimizeu,y F =
∑

eξeye

subject to
∑

pudp = 1, d = 1, 2, ..., D∑
dhd

∑
pδedpudp ≤ Mye, e = 1, 2, ..., E

udp binary,ye integers.

CHAPTER 4
Page 117 formula (4.2.2c)
should read:

∑
pδedpxdp ≤ hd/nd, e = 1, 2, ..., E d = 1, 2, ..., D.

instead of: δedpxdp ≤ hd/nd, e = 1, 2, ..., E d = 1, 2, ..., D p = 1, 2, ..., Pd

Page 118 lines 17-18 from the bottom
delete the following:
; this constraint is redundant (and can be removed) as it is implied by (4.2.3a)

Page 138 formula (4.3.24a)
should read: minimizeF =

∑
eξe

∑
k(aekyek + bekuek)

instead of: minimizeF =
∑

e

∑
k(aekyek + bekuek)

Page 149 lines 14-16 from the top
should read:
Show that the propertyf(z1)/z1 ≥ f(z2)/z2 for z1 < z2 holds for non-decreasing
concave functions, and that the propertyf(z1)/z1 ≤ f(z2)/z2 for z1 < z2 holds for
non-decreasing convex functions (in both cases we assumef(0) = 0).
instead of:
Show that the propertyf(z1)/z2 ≥ f(z2)/z2 for z1 < z2 holds for non-decreasing
concave functions, and that the propertyf(z1)/z2 ≤ f(z2)/z2 for z1 < z2 holds for
non-decreasing convex functions.

CHAPTER 5
Page 163 line 12 from the top
should read: lution x andz of the subproblem ... instead of: lution z∗ of the subproblem ...
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Page 163 lines 6-9 from the bottom
delete the following two sentences:
In particular it may be important to provide the BB procedure with direct means for omitting the com-
binations of binary variables leading to unfeasible relaxed subproblems. This is important for instance
when binary variables are subject to the single-path routing constraint, e.g., see (4.2.5a).

Page 165 lines 7-8 from the bottom
should read:
BBI((Ω\{di(Ω) ≤ xi ≤ gi(Ω)}) ∪ {di(Ω) ≤ xi ≤ bx′

i(Ω)c});
BBI((Ω\{di(Ω) ≤ xi ≤ gi(Ω)}) ∪ {dx′

i(Ω)e ≤ xi ≤ gi(Ω)})
instead of:
BBI((Ω\{di(Ω) ≤ xj ≤ gi(Ω)}) ∪ {di(Ω) ≤ xj ≤ bx′

j(Ω)c});
BBI((Ω\{di(Ω) ≤ xj ≤ gi(Ω)}) ∪ {dx′

j(Ω)e ≤ xj ≤ gi(Ω)})

Page 168 line 5 from the bottom
should read:
NP-complete (see Appendix B) with respect to the problem sizeO(n log W ), although it can be solved
in time O(nW ) as demonstrated below. (The knapsack problem can be solved in the so calledpseudo-
polynomialtime, because ifnW is bounded by a polynomial with a fixed degree then the DP algorithm
based on formula (5.2.7) is also polynomial; for a discussion of the notion of pseudo-polynomial algo-
rithms andstrongNP-completenesssee [GJ79], Section 4.2 and p.247.)
instead of:
NP-complete ([GJ79]) with respect to the problem sizen + W .

Page 168 formula (5.2.7)
should read: F ∗(k, w) = max {F ∗(k − 1, w), F ∗(k − 1, w − wk) + rk}.
instead of: F ∗(k, w) = max {F ∗(k − 1, w), F ∗(k − 1, W − wi) + ri}.

Page 169 lines 1-3 from the top
should read:
Assuming initial valuesF ∗(0, w) = 0 for all w ≥ 0 andF ∗(k, w) = −∞ for all k when
w < 0, we may compute consecutive values ofF ∗(k, w), starting fromF ∗(1, 1), until we
reachF ∗(n,W ). Exercise 5.7 asks the reader to write down ...
instead of:
Assuming initial valuesF ∗(k, w) = 0 for all w ≥ 0 andF ∗(k, w) = −∞ for all k when
w < 0, we may compute consecutive values ofF ∗(k, w), starting fromF ∗(1, 1), until
we reachF ∗(N, W ). Exercise 5.7 asks the reader is write down ...

Page 176 formula (5.3.11)
should read: q(|x|) = q0 > 1

2
for 0 < |x| < H instead of: q(|x|) = q0 ≥ 1

2
for 0 < |x| < H

Page 176 formula (5.3.12)
should read: (H − |x|)/(2q0 − 1). instead of: (H − |x|)/(2q0 − 1

2
).

Page 186 formula (5.4.13e)
should read:

∑
eδedpπ

∗
e > λ∗

d impliesx∗
dp = 0, d = 1, 2, ..., D p = 1, 2, ..., Pd

instead of:
∑

eδedpπ
∗
e < λ∗

d implies x∗
dp = 0, d = 1, 2, ..., D p = 1, 2, ..., Pd
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Page 206 lines 22 and 23 from the top
should read:
leads to a class of difficult NDPs; such problems are sometimes used as benchmarks for testing efficiency
of the MIP solvers in finding exact MIP solutions (see [CDPP02]). Later, in Sections 11.1.4 and 11.1.5,
we will explain how a LR-based dual approach can be used to solve such problems approximately
instead of:
leads to a class of difficult dimensioning problems; later in Sections 11.1.4 and 11.1.5 we
will explain that a LR-based dual approach can be used to solve such problems effectively

CHAPTER 6
Page 215 Algorithm 6.1
Determination ofIj in Step 1 should be done as follows:
Let Lj = {i : ξij − ξ′

i < 0}. If |Lj| ≤ Kj setIj = Lj. Otherwise, if|Lj| > Kj, setIj = Lj, where
Lj ⊂ Lj, |Lj| = Kj, ∀ `∈Lj ∀ m∈Lj \ Lj, ξ`j − ξ′

` ≤ ξmj − ξ′
m.

Page 245 line 14 from the bottom
should read: problem isNP-complete itself (although solvable in pseudo-polynomial time, see Section
5.2.4), its relaxation can be used as proposed in [DF79]:
instead of: problem isNP-complete itself [GJ79], its relaxation can be used as proposed in [DF79]:

Page 245 line 13 from the bottom
should read: maximize... instead of: minimize ...

Page 246 lines 1-2 from the bottom
should read: (continuous) instead of: (binary)

Page 248 line 13 from the bottom
should read: normalized continuous flowsxdp. instead of: binary variablesudp.

Page 248 formulation (6.4.15)
should read:

minimize F =
∑

eξe(
∑

d

∑
pδedphdxdp) +

∑
eκeue +

∑
vϕvsv

subject to (6.4.10b), (6.4.10d-e) and∑
pxdp = 1, d = 1, 2, ..., D∑
d

∑
pδedpxdp ≤ Meue, e = 1, 2, ..., E.

instead of:
minimize F =

∑
e

∑
d

∑
pξeδedpudphd +

∑
eκeue +

∑
vϕvsv

subject to (6.4.10b), (6.4.10d-e) and∑
dudp = 1, d = 1, 2, ..., D∑
d

∑
pδedpudphd ≤ Meue, e = 1, 2, ..., E.

Page 248 formulation (6.4.16)
should read:

minimize F =
∑

d

∑
p(

∑
eζedδedp)xdp

subject to
∑

pxdp = 1, d = 1, 2, ..., D
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instead of:
minimize F =

∑
d

∑
p(

∑
eζedδedp)udphd

subject to
∑

dudp = 1, d = 1, 2, ..., D∑
d

∑
pδedpudphd ≤ Meue, e = 1, 2, ..., E.

CHAPTER 7
Pages 267, 267, and 277
Problems (7.2.1) and (7.4.2) need the following clarification:
In the case of integral positive weights it is always the case that if two paths have different lengths, then
these lengths differ by at least 1. In the case of continuous weights (we ≥ 1), for any feasible solutionw
we can form another feasible solutionw′ of the formw′ = αw such that any two pathsP1 andP2 have
the same same length with respect tow if, and only if,P1 andP2 have the same length with respect to
w′. Moreover, if two pathsP1 andP2 have different lengths forw, then their lengths differ by at least 1
for w′ (we just need to choose a sufficiently large scalarα > 1). We use this property in (7.2.1g) and in
(7.4.2a).

Page 282 line 13 from the top
should read: ... LP problem is infeasible. instead of: ... LP problem is feasible.

Page 302 Figure 7.12 legend
there should be minus signs in front of: 2 ln(1− ρ), 1.5 ln(1− ρ), ln(1− ρ).

CHAPTER 8
Page 345 formula (8.3.42a)

should read: F (x∗) =
(
∑

d

√
wdζd )2

B
instead of: F (x∗) =

(
∑

d

√∑
d
wdζd )2

B

Page 345 formula (8.3.42b)

should read: x∗
d =

B
√

wd
ζd∑

d

√
wdζd

instead of: x∗
d =

B
√

wd
ζd∑

d

√∑
d
wdζd

CHAPTER 9
Page 387 formula (9.5.1c)
should read:

∑
q β`eqceueq ≤ y` instead of:

∑
q jβ`equeqce ≤ y`

CHAPTER 11
Page 467 line 5 from the top

should read:
∂W (π)

∂πk
et

∣∣∣
π=πk

=
∑

d

∑
ihdtiδedp̂kti −Mŷk

e , e = 1, 2, ..., E t = 1, 2, ..., T.

instead of:
∂W (π)

∂πk
et

∣∣∣π = πk =
∑

d

∑
ihdtiδedp̂kti −Mŷk

e , e = 1, 2, ..., E t = 1, 2, ..., T.

Page 470 Table 11.5: (first column header)
should read: Network instead of: 3-9

Page 471 line 9 from the top
should read: ζdt̆ıp(π

k) = ζdt̃ıp(π
k) for ı̆ 6= ı̃. instead of: ζdt̆ıp(π

k) = ζdt̃ıp(π
k) for ı̆¬ı̃.
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CHAPTER 13
Page 585 Proposition 13.1
It should be stated that formula (13.1.7) follows directly from the complementary slackness property of
convex programming problems (see Section A.7).

APPENDIX A
Page 616 formula (A.3.2), second line

should read: ∂f(δ,ε)
∂εj

= −λj j = 1, 2, . . . ,m. instead of: ∂f(δ,ε)
∂εj

= −λj i = 1, 2, . . . , k.

Page 617 line 1 from the top
should read: steepest descent of functionF (x) at pointx′.
instead of: steepest descent of functionF (x) at pointx

Page 617 line 3 from the top
should read:
(i.e., the right derivativef ′(0+) of the one-variable functionf(α) = F (x′ + αd)) is equal to
instead of:
(i.e., the right derivativef ′(0+) of the one-variable functionf(α) = F (x + αd)) is equal to

Page 618 formula (A.5.5)
It should be added that inequality (A.5.5) holds also for all feasible solutionsx of (P) and for all(λ, µ)
such thatλ ≥ 0.

Page 622 line 12 from the top
should read: yi we haves ∈ ∂w(yi), yi

l = 0, andsl < 0, then we have to setsl to 0, in order to make
instead of: yi we haves ∈ ∂w(y), yi

l = 0, andsl < 0, then we have to setsl to 0, in order to make

APPENDIX D
Page 655 line 28 from the top
should read: ... in Maple is allowed. However, unlike Maple, ...
instead of: ... in Matlab is allowed. However, unlike Matlab, ...


