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for each edge (u,v)EG.E
if v.d>u.d+w(u,v)
V.d=-00

XA AT AR ?

fori=1to |GV|-1
for each edge (u,v)EGL.E
if v.d>u.d+w(u,v)
V.d=-oc0




TCH24.37145.>]2

o IX7E N ?
o DijkstrafLikH 45 Ragit 4 ?

o BAKEHUE RSB

"61



TCH24.37 145214

o Vv.ERIEK, AEfEdk!
2 2RTEK? )



TCH24.3 1 45>]7

e ...and assume that no two vertices have the same shortest-
path weights from source vertex s

— BIEHE, WA Z"no two edges have the same weights”
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24.5-2

Give an example of a weighted, directed graph G = (V, E) with weight function
w : E — R and source vertex s such that G satisfies the following property: For
every edge (u,v) € E, there is a shortest-paths tree rooted at s that contains (u, v)
and another shortest-paths tree rooted at s that does not contain (u, v).
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24.5-5

Let G = (V, E) be a weighted, directed graph with no negative-weight edges. Let
s € V be the source vertex, and suppose that we allow v.m to be the predecessor
of v on any shortest path to v from source s if v € V — {s} is reachable from s,
and NIL otherwise. Give an example of such a graph G and an assignment of
values that produces a cycle in G,. (By Lemma 24.16, such an assignment cannot
be produced by a sequence of relaxation steps.)
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24-2  Nesting boxes
A d-dimensional box with dimensions (X, Xs.....: x4) nests within another box

with dimensions (yy, V5,.... vq) 1f there exists a permutation m on {1,2,..., d}
such that Xa(1) < V1o Xg2) < V2o - oo Xgad) < Va-

a. Argue that the nesting relation is transitive.

o WfF4, BUEMA
X]L?ﬂ'fu H/‘Jnxyinnyz’ *Qjﬁnxz



TCZE24 % 0| @il 2 (45

¢. Suppose that you are given a set of n d-dimensional boxes {B;, B,, ..., B,
Give an efficient algorithm to find the longest u;,qun,nu. (Bi,, Biy, ..., B; ) of
boxes such that B;, nests within B;  for j = 1.2,... k — 1. Express the
running time of }fuur algorithm in terms of n and d.
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24-3  Arbitrage
Arbitrage is the use of discrepancies in currency exchange rates to transform one
unit of a currency into more than one unit of the same currency. For example,
suppose that 1 U.S. dollar buys 49 Indian rupees, 1 Indian rupee buys 2 Japanese
yen, and 1 Japanese yen buys 0.0107 U.S. dollars. Then, by converting currencies,
a trader can start with 1 U.S. dollar and buy 49x2x0.0107 = 1.0486 U.S. dollars,
thus turning a profit of 4.86 percent.

Suppose that we are given 1 currencies ¢y, C2,...,C, and an n x n table R of
exchange rates, such that one unit of currency ¢; buys R[i, j] units of currency c;.

a. Give an efficient algorithm to determine whether or not there exists a sequence
of currencies (¢;,, ¢i,. ..., ¢ ) such that

Rli1. 0] - Rliz. i3] -+ Rlig—1. k] - Rlig. 1] > 1.

Analyze the running time of your algorithm.
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