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#—1 Event transition table

No.

0 Qi=QiViel);

QFFEE = Q,(vi € I);

z; =S L(Vi € I);

t; =0(VieI);

C =0;

R=0;

V =0;

schedule(1, Exp(\));

schedule(4,T);

1 pITART = (0, L);

zGOAL = (0, L);

Find(i, §) that minimizes cost®Y ¢LF =
(p+B) dist(z;,x;) + Bldist(z5TART z))+dist(a? ,aCOAL)]

sCYCLE SWALK

Event ‘

andthat satis fies QFREE > 0

If not found, set cost®Y CLF = oo;

0tALT — dist(z5" AT sgoar) |
cost =8 W1

If cost®YCLE < costALT then {
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i ;
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R+=p- %7

V+ = costT — costCYCLE,

dist(xSTART 4,)
schedule(2i5, = =warr—;

}

schedule(1, Exp(\));
2i Ct=(t—t;7) Qi) — Sil™;
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C+ = (t—1t7) - c°[Qi(t) — Si]* (Vi € I|g; < 0);
t; =t(Vi € Ilg; < 0);

Qi+ = q;(Vi € I|g; <0);

QFREE | = ¢,(Vi € I|g; < 0);
C+=Fi+c?S, glal™s

schedule(5, T);

schedule(4,T);

5 C+=(t—1;) lQi(t) = S;|T(Vi € I|g; <0);
t; =t(Vi € Ilg; <0);

Qi+ = qi(Vi € Ig; < 0);

QFREE L — q,(Vi € I|g; < 0);
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Fd c? c? c® c® T A
10000.0 0.0 1.0 2.0 200 300 1.0~7.0
L 3 sCYCLE WALK  (ALT ZALT

20000.0  30.0 250.0 80.0 80.0  250.0

7fEERLTWS.

A=10 |A=2.0 |[1=3.0 |A=4.0 |A=5.0 | 1=6.0 |A=7.0
w 13.9| 122.0| 266.4| 3605| 502.6| 666.7| 815.6
P 37.7| 193] 770 129.1| 209.0| 279.3| 3649
v 51.6| 102.7| 1885| 231.3| 293.7| 387.4| 4507
R 59.1| 128.7| 233.3| 306.6| 425.0| 536.6| 618.4
C 96.7| 1094 | 155.4| 177.5| 216.0| 257.4| 2535
N 12 17 15 17 15 18 19
: 102| 209| 208] 218| 232| 226| 225
T 1329.0 | 1303.1 | 1303.2 | 1387.2 | 14135 | 769.3| 716.8
Qbar 1 1 2 2 3 3 3
s 3 2 3 3 2 4 3

X-2 AriEE 1

A=10 |A=20 |A=3.0 |1=4.0 |1=50 |A=6.0 |A=7.0
W/ A 139| 610| 888| 90.1| 1005| 111.1| 1165
P/A | 377| 96| 260| 323| 418| 465| 521
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(3) YIal—vavEREZOER
A=1.0 |A=2.0 |[A=3.0 [A=4.0 [A=5.0 |[A=6.0 |A=7.0
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Pi -37.7 193] 77.9| 129.1| 209.0| 279.3| 364.9
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N 12 1 15 17 15 18 19
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RESEARCH ON THE OPTIMAL STRATEGY OF COMPANY IN BIKE
SHARING

Takumi HARADA, Shunsuke SEGI
and Kiyoshi KOBAYASHI

In bike sharing business, disutility by the full and vacant state of parking lots is considered as main problem.
Operator is required to take the problem into account and determine optimal price, number of bicycles,
interval of redistribution, and so on to supply system efficiently. In this paper, we develop the algorithms
to determine the operator’s optimal strategy and show the economies of scale in bike sharing. Also, this
paper focuses on the process of reaching the equilibrium by the competition between two companies, shows
two cases that monopoly or duopoly is suitable for social surplus depending on the size of demand.



