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Justified Resource Allocation through Solimosi-Raghavan and Secret-Sharing Algorithms

Student: Szu-Yu Liu Advisor: Dr. Gau-Rong Liang

Department of Institute of Industrial Engineering & Management
National Chiao Tung University

Abstract

A justice-based auction system has been designed as a fair resource allocation mechanism
for assignment game. Its operational procedure consists of competitive steps both at front end
and at back end. At the front end, the bidders submit their wireless bids through a secret-sharing
procedure in cryptography for avoiding potentially corrupted behavior from their bid receiver on
network. Its implemented software package is called Wireless Bidding System (WBS). At the
back end, a well-known Solimosi-Raghavan algorithm is-chosen to compute the nucleolus of the
given assignment game. The implemented software package is named Nucleolus Computing
System (NCS). Through the WBS-and NCS,; the bidders can easily compete with mobile phones
and pay with fair prices according to the bidding results.

Keywords:
Justice-based  Auction, Nucleolus, Wireless Bidding, Secret-Sharing  Technology,
Solymosi-Raghavan Algorithm.
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\4

S

=

HLD; i > BT A

I 2 20 q) 7 BFH D AR I N BIG o STk B
P B SS BqOO i X3 E R4 T D = q(0) -

£ < 3 % 5 ;% (Lagrange Interpolating Polynomial) 9% & v 2 4 5 = B FFE[24] 1779
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- BidderProgram

-loginForm: Form

-loginTitle: StringItem
-userName: TextField
-password: TextField
-messagelogin: StringIltem
-loginCommand: Command
-biddingForm: Form
-biddingTitle: StringItem
-gameChoice: ChoiceGroup
-itemChoice: ChoiceGroup
-itemPicture: Imageltem
-license: Image
-biddingPrice: TextField
-messageBidding: StringIltem
-sendCommand: Command
-itemCommand: String
-biddingPrice: TextField
-messageBidding: StringIltem
-sendCommand: Command
-itemCommand: String
-confirmationAlert: Form
-alertTitle: StringItem
-game: StringItem

-item: StringIltem

-price: Stringltem
-choiceltemImage: Imageltem
-backCommand: Command
-sendTwiceCommand: Command
-systemTime: StringIltem
-bidSuccessForm: Form
-bidSuccessTitle: StringIltem
-biddingAgainCommand: Command
-exitCommand: Command
-bidSuccess: boolean
-StartTime: long

< <create>>+BidderProgram()
#destroyApp(arg0: boolean)

#pauseApp()

#startApp()

+commandAction(c: Command, d: Displayable)
+itemStateChange(item: Item)
+postServlet(command: String)
+secretSharing(biddingInfo: String[])
+split(str: String, delimiter: String): String[]
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GAMEMO varchar(50) [l
ITEMMNO varchar(50) [
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KEYVALUE int O
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2. R4sA2N 5B

1 package server;
2
3 public class Cyclel {
4
5 int[] visit; // i 2 4ErE
6 int endNode;
7 int counter = 0;
8 int having = 0;
9
10 int alpha[][l;
11 float s_Matrix[][];
12
13 public Cyclel(int a1[][], float s1[1[]) {
14
15 int exMatrix[][]; // &% 3 & gherl
16
17 while (having !'=2) {
18 printData(" 4~ 4 & 2k & #£", al);
19 exMatrix = extendedMatrix(al); // #-4= 45 & B A v 7)) 3 3 = P 3 & 2k
20
21 for (inti=0; i <exMatrix.length; i++) {
22 System.out.printin("d " + i+ "BL 115 35 F w "),
23 visit_init(visit); [/ 4= s it 33 B &G gl ap L
24 findCycle(i, exMatrix);
25 if (having == 1) {
26 int cycleNode[]-= new.int[counter];
27 for (int j=0;j < visit:length; j++) {
28 if (visit[j] >= visit[endNode]) {
29 cycleNode[visit[j]] = j;
30 }
31 }
32 CycleTest.changeToZero(s1,al, cycleNode, endNode);
33 al = CycleTest.noZero(al, endNode);
34 al = CycleTest.comparel(al);
35 CycleTest.changeSNode(s1, cycleNode, endNode);
36 having = 0;
37 break;
38 }else {
39 having = 2;
40 }
41 counter = 0; // £ #1445 14 3 B
42 }
43
44 }
45 setAlpha(al);
46 setSatisfaction(sl);
47 System.out.printin(* ¢ &% j& & 4 ");
48
49 }
50
51 public int findMax(int maxData[][]) {// 45 #1535 ¢ &+ &
52 int number = 0;
53 for (inti=0; i < maxData.length; i++) {
54 for (int j = 0; j < maxData[0].length; j++) {
55 if (number < maxData[i][j]) {
56 number = maxData[i][j];
57 }
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58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116

}
}
return number;

}

public int findMax2(int maxData[]) {
int number = 0;
for (inti=0; i < maxData.length; i++) {
if (number < maxData[i]) {
number = maxData[il;
}
¥

return number;

¥

public int[][] extendedMatrix(int initial[J[1) { // & = #3 & gLae'L
int maxLength; // &% EL L R
maxLength = findMax(initial); // 35 14BL & &
visit = new intfmaxLength + 1]; // z 2 @ EL L B

int exMatrix[][] = new int[maxLength + 1][maxLength + 1]; // # % #3§ & 248

for (inti = 0; i < initial.length; i++) {
exMatrix[(int) initial [iJ[OT][(int) initial[i][1]] = 1; // #-& e Lt = 5 » BEL> b4
(3,2)F &F v BI'L (3, 2)Adhit 1
}

printData(" %34 & 2-42L" exMatrix);
return exMatrix;

}

public void findCycle(int viint exMatrix[][)) {// # ) & &

visit[v] = counter; // ¢ v B34
for (inti = 0; i < exMatrix[0].length; i++) {
if (exMatrix[v][i] == 1){

if (visit[i] == -9) {
counter++;
findCycle(i, exMatrix);
break;

Yelse {// = 5 31— & cyclefor i jZ i% ik
System.out.print(" i =& 4 "+ EEL i+,
endNode =i;
counter++;
printData2(" g /4= & ", visit);
having=1;// % 7 <A 2 P > having # k& % true

break;
}
}
}
}
public void combineNode(int endNode) {
float cbNode[];

int max = findMax2(visit);
cbNode = new float[max];

for (inti=0; i< max; i++) {

1if ()
}
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117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159 }

¥

public void visit_init(int v[]) {// 4= 4o 2 2 22k
for (inti=0;i<wvlength; i++) {

v[i] =-9;
}
}
public void setAlpha(int a2[][]) {
alpha = a2;
¥

public int[][] getAlpha() {
return alpha;

}

public void setSatisfaction(float s2[][]) {
s_Matrix = s2;

}

public float[][] getSatisfaction() {
return s_Matrix;
}

public void printData(String title, int data[][]) { // 7| ¥ = XL 7
System.out.print(title);
for (inti=0; i < data.lengthji++){
System.out.printin();
for (int j = 0; j < data[0]-length; j++) {
System.out.print(datafi][j] + ",\t");
}
}

System.out.printin();
}
public void printData2(String title, int.data[]) { // z|&° = ‘&L 7
System.out.printin(title);
for (inti = 0; i < data.length; i++) {
System.out.print(data[i] + ", \t");
}

System.out.printin();

72



»y N , % ye .
s SRR SRR
ERANLE | ‘% I i ;ﬁ R AE IR ARE R T o 2t % oLk R R
BB TR L B ATREL B S E R OT 2 BAGRY ket o
Ldp§ k siesbahgen 3 httpd//auction.nctu.edu.tw:8080/Justice/index.jsp - % i * 4
WEHT R LRt FAFEE & A2 dp g R RSE T 0 B BL AT o

S IETHE ZRETHETL

EAERSR |

[EREET |

BBl 2tdpdF 7

EATHEF TS LR F P B B R E o T R AR
GEARS o @ B o i AR g TEE R e e TR Fr y Fa

4ol B.2 #r7 o

s o

B x
€ C M  © auction.nctu.edutw:8080/Justice/registerjsp WA

{52 =k 1A

ERELHE
(& Fi& e-mail :
[EREES
[E AR -
EREES: |4

B B.2 fé’*'%‘%_ta“' R

7

w


http://auction.nctu.edu.tw:8080/Justice/index.jsp

(e F”rwém wé*ﬁﬂ,ﬁﬁ»évgf%?ﬁﬁéﬁq~T%?$'&mmu~
B %*iﬂﬁﬁﬂfr %*-ﬁ?ﬁ&ﬂiixﬁﬁﬁ-oé¥ ﬁnléﬁ e-mail fci *
-%f EE xéw-ﬁmﬁ_}ﬂk v @ %’*%"'{’E‘Ej{ xé’*%%ﬁﬂ fs P féi?)*,ﬁ.‘«uﬁm

€« C' M | © auction.nctu.edutw:8080/ ustice/resultjsp i 8

ot Mt
AR5 (test2 )ELSEpGEEM - SEHEIF HEEA

B B3 xp A E

BIB3 Gt *rde - g iR * FOrsap enth5Ugac 5o RF ¢
e 4 0 def] B4 #rg o

€« C M © auction.nctu.edutw:8080/)ustice/resultjsp

Al NE

ARSE (test2 )R EE M - 55 050 HAIR SR

Tt %

I%—%E/

MR X T

<< HETE>>

B B4 xp 4 pcd o

74




R EFEAEP L T EATT DB E F T AP PO N IR ELRAL o ek
T AEE BB R D AR RS B o R B F ~ 2 F 6 4oB BS T o

[ (= © ]
coommaan -

&« C M O auction.nctu.edutw:8080/Justice/loginCheckjsp I

TR
B (test2 Y A,

< FEHEE>

BB Fradsdm

it —‘ﬁ:}»‘n BN ts sV OBEE F‘é—;ji_—r??“i P ekl m AR K AT i
P 4B B.6 Ao o

B BT
€ C A O auction.nctu.edu.tw:8080/Justice/download jsp VAR N

TG E LG T

T

EAENRR
| T

I 2]
24 Lims

I2MEREZ Andorid{F AT &

B

B B6 maiiy 40

N

2
.

3

ﬁﬁx}: GAT T o AL 24 A BN o B B6 = i J2ME R A g M
Gl ki EZe A JAVA FE 3 and 1;‘&—*&? TR AR E K o Bl B6 - R
Android 5= 4 > £_5 Android  stE 5978 £ 3T RchE MY ks e

75



L% & Android 1.6 17 sk A F A ok

AR I A EAGY kT
=R Pk o g R F 4 Ao @) BY

EALE N T &

2
g
?u‘%\'fgr’xi"!fiz ;};’é’_'ﬁ%m'rﬂs f]-»hlll@‘ g

PRy

- F

)‘h'i_/‘ °

€« C M © auction.nctu.edutw:8080/)ustice/logout.jsp

cexan]s )|

(test2 )EAZ HATL

< HIEFEE>>

BB7 2h=#da
T T
p

@7 F R TR TS I S SRR O S *
LS IRT

?IJ'H’ i#ﬁﬁ@g’l\'—ﬁ_}&_m}%sb 1?1]’]"‘ i#ﬁﬁ‘%ﬁ‘%&i&,%—%g‘} g_—fi\.ii#ﬁ

A  I TR TR L SRy

76



