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Improvement and Quick Simulation of Single-Source Shartest Path Algorithm Based on XML-Tree
DAI Li-Ping, HUANG Long-Jun .
(Software School, Jiangxi Normal University, Nanchang 330022, China)

Abstract: Single-source shortest path problem is one of basic researches in graphic theory. Considering the similarity
and easy transferability of data structure between graphic and tree, an improved algorithm solving this problem is put
forward based on’ thé technology of XML. Using XML structure, this algorithm transfers a graphic to some tree, and
analyzes each edge in this tree to adjust the best distance between other vertices and the source vertex. With basic

controls used in the execution of this algorithm to simulated the process, and experimental results show that this new

algorithm is much more efficient, and more flexible, and easy to understand and good to practical applications.

Key words: single-source shortest path; XML-tree structure; treeview

FEEE T, S AR B A2 3R PR P A
T K — 2 B A, AEIEBUE A SR /Iy, Y5 d A A )
FRNFESS E N v, SREOA v 2B P e 0 i
TR AR S EOBUER. AR e B0 o B A2 [ 10 22 LB

HERIET 00 AR Dijkstra SR S5 E TS S )

S, B V-8 I RAT SRR AR R (R T
sou, B u S INED S th, AN O PR Y A IX A
ey, HERRCREUR. I — AR TS5
Dijkstra Sy BT ECHER 1. Hrh A e A
YRR, RS R E, R T
R, W EE R PR AR T e HE,
B2 W KA N TR) 2555 AN R S AN R ) AL 38
FEDOL RSO PR T XM L-tree BAL5 I A M 40 5
o VL P gL oo R o AR, I XML s 20k 15

© FELIH LT S BSOR B (1XIG-14-2-20)
Wi B 17):2015-03-13; R BIE BeRs s 17):2015-05-09

190 #ApEHA « 59 Software Technique * Algorithm

B WL SR, 2 T P4 0 PRI 2
P, REATAH DA R ARl R A

. RGN I

EHET XML-Tree ) # Y5 55 36 10 ACE S35 o,
i N Bl b 2 E A TR R XML SCfE T
PV Al T Sk PRI RS 445 4y B oxof AN [l B 5 R 1) 8 L
1.

B L L RBUEPT AL fltn<a, b, 10>K7R
IERE AL a AL b (K —ZBUE ) 10 (134, XML Jo 3 1)
FEARGR IR bR IS s A B R ETRERIC 41K
BE XML A — AN 45 f AT DU — A g, it
<edge onepoint="a" anotherpoint="b">10</edge>.

It edge TUE AT, FMNEPE onepoint £

© MERERBATRT

http://www.c-s-a.org.cn



2015 4E 524 5 11 W

http://www.c-s-a.org.cn

i E N R &N

anotherpoint, XJ N (1) 5 2 121 I AT A T4 b 1 F
S5 BRI ZNA) (R SCAS N 25 2 IR R 3 AL, o6 1A
] |41, onepoint AJ PAJE L 145, anoterpoint /& 2% &, X416
&, onepoint A LLJE a B3 b, A ) B AL EE L JC )
BIZER AR Z, UL R dem &, BB 1 .

10 l 100
i 30
-
50 10 i 60

2

K1 SRl

(K1 R AR A A —
TR PR

<?xml version="1.0"?> "
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<edges> "
<edge onepoint;"VO" anotherpoint="v1">10</edge>
<edge onepoint="v0" anotherpoint="v3">30</edge>
<edge onepoint="v0" anotherpoint="v4">100</edge>
<edge onepoint="v1" anotherpoint="v2">50</edge>
<edge onepoint="v3" anotherpoint="v2">20</edge>
<edge onepoint="v3" anotherpoint="v4">60</edge>
<edge onepoint="v4" anotherpoint="v2">10</edge>

</edges>
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Structure edge
Dim father As String i
Dim child As Strlhg
Dim welght As Integer
End Structure
Hor father F1 child ¥ F XML ' edge JC 2
onepoint 5Y anotherpoint J& 1, weight I1E AT HE )L
AW IR & 2(0) 7] LU HY 3 A 7 A2 L
<v0,v1>, <v0,v3>, <v0,v4>, <v1,v2> <v2,v3>, <v2,v4>,
<v3,v4>. TH RIS 4 R CAE PR A0 I A7 N 5 )
R%A edge .

BN
<D > ‘@
|
C> 2 C> C>
) EREIRIIR
ft
DS
35S

b)ZE F R FERLRTR

K2 el

SR BAE N xml U, g5 5800 BoR:
<?xml version="1.0"7>
<nodes>
<node id="v0"> 0</node>
<node id="v1" fatherid="v0"> 10</node>
<node id="v3" fatherid="v0"> 30</node>
<node id="v4" fatherid="v2"> 60</node>
<node id="v2" fatherid="v3"> 50</node>
</nodes>
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for i=0 to U EE-1
{
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23k id=edge[i].father f] node(fathernode);
if T edge[i].child A AELET xml o
{

B —ANHT 1 node;

B node [¥] id=edge][i].child;

B node [) fatherid=edge[i].father;

#H node [ P = =fahternode [ 24 Wi FH 5
+edge[i]. weight;
}
else //1%77 & childnode C. & A74E xml
{

weightl=childnode {47 &5
weight2=fathernode [¥] 4 i £ #+edge[i]. weight
if weight1>weight2
' ‘
1)) F & 2L childnode AT 17 4 BE B9

2) i 1 HIMHE e childnode [RIRH 55 17 2 %tk
T AR % childnode F 745 55 ;

3)f& 14 childnode ] fatherid F1H B9 {4

}

else //weightl<=weight2

{
if fathernode FJ 2481 EH 2>childnode F) 24 a1 IH 25
+edge[i].weight
{

4)Ja] FME P fathernode AT A F 10 A E B9
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v3 T AL AR P ) i AL L
R 1)4) P 3R modifyson FIA U,
Hrh 24 father FT/nTT AR, weightl JE %17 15 E
MR, weight2 Z7s i1 nURT BRI 2.
Procedure modifyson (father,weightl,weight2)
{
7E xml "4 2] father 1) H 17 1 varnodelist
Forj=0To T 1A% -1
{ 1 )
varnode:varnodelist.item,(j)//ﬁX?Tﬁ).5“
if Varn;od'e:ﬁ)i then 1EHH
. oldweight=varnode ] H 2
" newweight=weight2+(oldweight-weight1)
modifyson(varnode,oldweight,newweight)

7E xml P& varnode B EE S{H

H
PLR) changeancestor 132X N T Sy H 1)
D5) A EL I RE . S 240 sonname & YT T T AL,
newweight 72115 fUBT IR B R B .
Procedure changeancestor( sonname, newweight)
{
If sonname=y§i 15 then HtH
1t xml H15E {7 5] id=sonname #5345 &;
£F xml FEH 3 sonnameﬁ‘] A2 5 fathernode;
VLI BLAE. edgeweight=sonname K] 4 Fiif #7 1
-fathernode [] i—'l P B
_ sweightl=fathernode [¥) % §ij i &5
weight2=newweight+edgeweight/ /#7 i &5
if weight1>weight2
{
modifyson(fathernode,weightl ,weight2);
changeancestor(fathernode,weight2);
154 fathernode f) fatherid 42715 &4 sonname;
&4 fathernode 5 A0 i 25 4 weight2;
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if weight1<0 and varedge[i].weight<0.
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varelement.SetAttribute("onepoint”, onepoint)

varelement.SetAttribute("anotherpoint", anotherpoint)

varnode.InnerText = weight
rootnode.AppendChild(varnode)
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nodegoublechck P ey P T 0 R R
BEEARH w X4tk edge £di.

edge A RAT T W 510 o 2 1 et A b B
BEIOFT T R A I R
strarray =
Split(tv_original.SelectedNode.Text. ToString, ".")
querystr = "./edge[@onepoint="" & strarray(0) & "' or
(@anotherpoint="" & strarray(0) & """
varnodelist = rootnode.SelectNodes(querystr)

For j = 0 To varnodelist.Count - 1
varedge(edgenum).father = strarray(0)
varedge(edgenum).weight = varnode.InnerText

If varelement.GetAttribute("onepoint") = strarray(0)

Then

varedge(edgenum).child =
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varelement.GetAttribute("anotherpoint™)
nodestr =varelement.GetAttribute("anotherpoint") &
"." & varnode.InnerText

...... /5 EBCRAL, # anotherpoint 5L 4
onepoint I ]
End If

edgenum = edgenum + 1
tv_original.SelectedNode.Nodes.Add(nodestr)
Next j
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If i <= edgenum - I'Then ¢
querystr = "./node[@id="" & varedge(i).child & "]"
childnode = rootnode.SelectSingleNode(querystr)
querystr = "./node[@id="" & varedge(i).father & "']"
fathernode = rootnode.SelectSingleNode(querystr)
If childnode Is Nothing Then

...... 1B H A

weightl = Int(childnode.InnerText)
weight2 = Int(fathernode.InnerText) +
varedge(i).weight

194 #AFHR « 53 Software Technique * Algorithm

If weightl > weight2 Then
Call modifyson(varedge(i).child, weightl, weight2)
Call changeancestor(varedge(i).child, weight2)
childelement.SetAttribute("fatherid",
varedge(i).father)
childelement.InnerText = Str(weight2)
Else
...... /1 5 LB weightl Fl weight2 205240
Call rebuildtree(tbx_source.Text) // T A4 b4
...... .
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