Urban OR 2000 Quiz #2 Solutions
12/12/00
Prepared by JTH
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2)

a)
b)

c)

d)

1-medians. Any point (including noda end points) on link (2,5).

A longest pathis (1,2,5,7,8,10). Nodes5 and 7 are vertex centers, with max
distance equal to 3 km.

Absolute center is the half way point on link (5,7). Max distance to anodein this
caseis2.5km.

For a =1, we have any 1-medians, asin (a) above.

For a = 0, we have the absolute center asin (c) above.

For a =1/2, suppose we have a point x measured from node 5 on link(5,7),
where (0< x< %).

Then the objective function can be written:
00 (e )+ dlxr 2)+ (LX) + (2= %)+ 2(3- xl] + 42+ (- )]

which can be simplified to:
—§+ﬁ , Which isminimized at x = %2
5 10

Note that for any value of a the objective function is alinear function of x, which
isminimized at an extreme point, X =00r X = %2

So, we must solve for avalue of a, cal ita [, ivhich isatype of “break point” in
the linear function. At the break point, we must have:

Obj function(x=0) = Obj function(x=%2)

ali{o+1+8+1+ 2+ 6]+ (1-a)2+1-0] = afi o3 + 18]+ (1-a)(3-3)

Solvefor a = a [ e get aIEg

For any a < a [[1X* = absolute center; otherwise X* = node 5.
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4)
a) No, thegraphisnot atree. (Thereisacycle)
b) # of Nodes of odd degree = 10 (gray nodes below)

c)
39 ~
O S
< o 21 o \18/C 4.5
135
End 6 21 27
135
o 2\ 18 ligan
C 45
o o
39

We need to match 8 of the 10 odd degree nodes. Then we can find an Euler Path (not a
Tour) That minimizes the total distance traversed. By inspection, we added 2 links of 4.5
ft, one of 13.5 and one of 18, in a sense using the greedy matching algorithm. Thereisno
other matching that can use shorter links. So we have added (9 + 13.5 + 18) ft = 40.5 ft.
Sweeper can start at Node(*) and end at Node(**).
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