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The location of two ring roads and the control of traffic speed
whichtogether minimizes radial travel in a town
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Fig. 6. The partial derivatives D,s.
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Fig. 7. The partial derivatives D,s.
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D.S(r,R) = f f Dis(r, R, x, p)f(x, y) dx dy
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Fig.8. Integrandsfor S(z, 1).

"

_ _[1if x,y <1
R=1andjxy)= {0 otherwise
® Y( p) I
d Ul @) T
N X & 1
_ S[':LlLllx—yldxdy:-lj. T 2-(x+y)
Y-X
h | x X+y-2r
P(r,)=S(r,1)— S.. ' ey -
. Ha ° 0 r
‘Ha |

xX-y

0

Fig.9. Integrands for S,.

1

2(1-y)
0 2(x=r) 201-x)

2(y-r)

r

20~y 0
0 2(r—
0 r 1

Fig. 10. Integrands for P(r, 1).




E—

"Ha o
(l—r) | Oifp 1 Vg p
P, 1)- 3 3(1 3Ir+3r°+rd). H 0(V¢ php) ™ p
L 10 «
| T Y . pay=2=zoe,
1 3
2(1-y)
. 1
P(O,r,l)=§(r’+(1—r)’) PGWV2-1,1)= 2-9—[—011
0 2(x=r) 2(1-x) 1
-16r-3r+1), P(0,},1) = = 0.083.
2(y-r) 12
gz O rfifp 1 @ Yoo o K¢
. 2x2y ). o “HI f)(T[ﬁ'[EB)Fp) Mt Y o 9 b | \/E P
0 r 1 W

Fig. 11. Integrands for P(0, r, 1). | . b W



Ill Competition and efficiency of private toll roads

F. Xiao . Transportation Research Part B 41 (2007)-202
T (A) >0
v / . w1
n

) dz . A

W l [ . I "
) W ! @
W l - ) A



IE Assumption

D 1 ! 1 & g ofe: " 'H 04
R B o b
~ U I
1\ b =20 % S jeN,
' " d2t5(7i) 2 azt .
t; I i 52 >0, 1eN
v O J_ ('I)
- Qw) I w I: 4



Lemma
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