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Optimal Solution Algorithm for Delivery Problem on Graphs
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[Abstract]

The delivery problem on a graph is that of minimizing the object delivery time from one vertex to
another vertex on a graph with m vertices using n various speed robot agents. In this paper, we

propose two optimal solution algorithms for the delivery problem on a graph with time complexity of

O(m®n) and O(m®). After preprocessing to obtain the shortest path for all pairs of the graph, our
algorithm processed by obtaining the shortest delivery path in the order of the vertices with the least
delivery time. Assuming that the graph reflects the terrain on which to solve the problem, our O(m?*)
algorithm actually has a time complexity of O(m?n) as only one preprocessing is required for the

various deployment of n robot agents.
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I. Introduction
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II. Preliminaries
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Table 1. Minimum Delivery Time Algorithm
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III. The Proposed Scheme

1. An O(m?®n) algorithm for delivery problem
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Table 2. Shortest Delivery Path Algorithm
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Thax (1) = max(T(o;), d(p;o)/s,)ek & o),
T(v,)=min{T,,, (i) +d(o,v,)/s; | 1< i< n}

o ol 7% 4 9k ol
(m—k)xn7} EAfstoz, oA ko
O(mn)9] ARFEFER 2 4 Qo

v, ot ro A

Pge oA

AAIE W3] Jebd2 3.14 oxet EYsHAl 537t

Sofol, AR RS B ARYFA Olm?)e A

Vs, | 1< i< ) 7vo] 2081, [5) UoIH [S24] mPIx] O(mn)9) A
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Zto] 4au], Aidass F2sker], 0(m)2) Al
Zto] AgEloe A Au2lEe] ARRAEE O(m?)
| =ik

o] LAY 1ejmE RS vt SUs A
o thatol Wi A& 9|9} v wA} 9Jx], 12l 2y
olojE0] E7]ojxlet &7t HHEE Chokst whEAlQ)
o] ol Axl2le 155k At sk, o] U

25

o

IV. Conclusions

¥ ERolE JEmolMel  wiZEAl]l  chstel
Om*n) AZE BAFEO] AMs] ADEE AT o]
sl O(m?)ARFSRRES] A)KjE) Aneksg A
s C I G IRE EL PO =S et
2 ujrele] 71 Werel Felek @ 4 glonf, o
n25e) PAE TR P2 PYHo] olF T AT
o 282 F 4 92 R0z st
Qro2o| eApoAl: 7Py QurEel Felet & 4 o
Sefmo o] R T it A E stk ok
A7} Bastol, ¥Z o] 5 7] oyl 9o ot A7
o} 23ololHESo0] FAlo] 5 7 ool Bi S shln
o158 4 9k 2ol Tzt @A77} Kagslofof & Zolck.
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