
2014년 춘계학술발표대회 논문집 제21권 제1호 (2014. 4)

-

*, *, *
*

e-mail : gilsiun@ajou.ac.kr

A Secure Liveness Information Dissemination Protocol for Wireless 
Ad-hoc Networks

Hyung-Jin Kim*, Young-Jong Cho*, Kyung-ran Kang*
*Dept. of Computer Engineering, Ajou University

       

-
. (null-space)

.

.

1.

-

.

,
.

- .
ID

ACK 
.

. -

ID

. -

.
(null-space)

-

.
ID 

ID ,

,
.

2.

2.1

n -
. ID 

d(d > n) element ID 
ID 

. ID 
, d × n

. { , , … , }

X
[2]. X zX = 0

z . m× n (m > n)

A .

rank(A) + nullity(A) = m          (1)

X rank(X) n nullity(X) d n

. X d n

[1].

2.2 

- 223 -



2014년 춘계학술발표대회 논문집 제21권 제1호 (2014. 4)

.
,

ID X

.
ID 

.

ID 

0
.

( 1) n = 5, d = 6 

1 3

. 3
1 2

ID 
. 3 1 [0 -3 2 5 -1 1] 

ID .
1 ID 0

1 1
.

2
. 3 ,

ID 
ID .

3.

3.1

-
. n ,

(n)

. (n )

.

3.2

-

. ID 

.

ID 
, ID 

.

.
(

)

,
.

[3].

       1 1 = 1 1 ,     (2)

, d ID ,  q ,
. ID 

,
0 .

4.

-

.
,

-
.

[1] D. Poole, Linear Algebra: A Modern Introduction, 2nd 
Ed., Thomson Brooks, 2006.

[2] D. Koutsonikolas, C. Wang, Y. C. Hu, “Efficient 
Network-Coding-Based Opportunistic Routing Through 
Cumulative Coded Acknowledgments,” IEEE/ACM 
Transaction on Networking, vol.19, no.5, Oct. 2011.

[3] E. Kehdi, B. Li, “Null Keys: Limiting Malicious Attacks
Via Null Space Properties of Network Coding,” in Proc. 
IEEE INFOCOM, 2009.

- 224 -




