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Abstract 

 

    The Hypercube has been considered 

unsuitable for building large systems. It has 

three drawbacks, First, the number of nodes 

for hypercubes must be power of two, and 

thus considerably limits the choice of the 

number of nodes in the graph. Second, the 

relatively high node degree results in 

additional difficult in hardware design. Third, 

when the network becomes larger, the 

communication ports of a node will grow as 

needed.��Many papers have so far written to 

improve these drawbacks. IEH graphs not 

only can be constructed with an arbitrary 

integer but also reserve many advantages of 

hypercubes. HCN graphs have only half links 

and about two-thirds in diameter of a 

comparable hypercube. To improve the third 

drawback of hypercubes, Pyramided 

hypercubes are proposed to keep all nodes 

degree constant while the system remains 

expandable. 

   For an interconnection network, 

embedding is a main factor that evaluates the 

performance of this network. In this project, 

we will study how to embed cycles and 

binary trees into IEH graphs, HCN graphs, 

and pyramided hypercubes. 

 

Keywords: Interconnection networks, 

Hypercubes, Embedding, Cycles, Binary tree. 
�



 2

�


���
���

�

 ¡�v¢£¤:���G¥¦§#

$IJj¨�HV©ª�«¬�,�-.

��­GG®¯�#$�s¨*����

��°Y±²³´µ¶·³¸¹º»¼��½¾¿À��

-.����ÁÂ��ÃSÄ"m�n

o�1ÅÆ¨Ç��È��M�É¬��

ÊË«Ì*�Í�Ã_¨�s���VÎ

����«���Ï����Ð����

Ð���

ÑH��������	
��
�

��Ò���������������

��������� !"#$�%&'

���()*Ó�Ô����Õ¶´iÕ´Ö×ØÙÖ

= S T � WXY� Ú´Ø²Û¸� ºÜ¼ � WXY �

WÙµ´³×³ÙÝØÞÞ±�XßÝ³Ù¸Ö·Þ³�Y±²³´µ¶·³ �

ÉÈ�Ã�Ê�àGáOâ�����ã

ä We�åWÙÝ³´�e¶·³æ�³çÚ³ =.�èé�ê

U�ÃOZjM�>���ë�����

_ì�¾íÅÆ¨Ç�m�noâ�%*�

����������������,

-./01�234�5678îJ"t

á��������-./0�Z�`a

"ji����kl�mno�ï��ð

��ñST�V� Yef�[5]Ê �

��òó

°µÞ¶¸Ý³´¹=ô3�<��òó{���

Ùõ�������Ôö�� Yef�÷øM

YefåÙùÙæÈÃ*úÃiâGá�����

ûüý°ïþ� �Ùõ�����¹�YefåÙùÙæ

�<�����.�C��|� Ù�����

� �Ù õ��������H�Ãï`h"

jkl�mno*� YefåÙùÙæ��<��

��{ñ�	J��
0J �Ù ����

�
�
�

�
�H�

�
��

�
��
�� Ù�����

�*V��
�
��éc�Ô���=��ò

ó��
�
g��éc�Ô����òó��

��*���.�����������

Þ�µØÞ�³çÚ³�ÃÒ���.����òó

��������� ¸�ÖÝµÛ�³çÚ³����

� ����� ��O�� ��ý�g ������p

¸�ÖÝµÛ�³çÚ³ .����������*����

µ�×²Þ³×³ÙÝ�³çÚ³����� ����� ����

��ý�g ������p µ�×²Þ³×³ÙÝ�³çÚ³ .�

����� �
� �
*�

����������þ��9���

�����#$�<�%&'=>�?@

ABCDE#$��Gá�uI�ïþ�

ú#$FGý����u é�4��

�*J"£#$FGýO>G!�"#�

#$�wxyz����ñ$�éu%Ô

���º&¼*'(�÷ø��)* +Y �Ê�

ð,��:�¬�°·¶ÖÞçÖÙÚ�·Þ�µ-¹.åÙæ

=:�èé�<��:�¬���� Ù õ

�����î� .åÙæ��<���{ñ�

	3�� �Ù������ �/��*½ Ù��

�/�éc���=�����H0 Ù ��

� ��g�éc�+��������îi

Yef�1�wxyz�����ï�¸�ÖÝµÛ�

ÞÖÙ-iµ�×²Þ³×³ÙÝ�ÞÖÙ-�|� µ�×²Þ³×³ÙÝ�

ÞÖÙ-ñ�2iVÎ:�¬�AB�34*�

����-.��H��j����

����#$�������*���S

T� WXY����Yef�����wxyz�

���������������*�

�

�

��������

�

÷ø$�Ë«Ìéc5=6����

76�=¤�38Ïr9�

å�æ������ WXY��� [1]*��:6

�÷ø;< WXYåfæ� YØ×ÖÞÝ�ÙÖØÙ ú�

f�≠��
�

=���Í÷ø_>TÃjÅ?@

AGáá� f ����Ã� �=We�

³çÚ³¸ ý*�

å�æ������ Yef��� [2]*��:6

�÷ø;< Yef � YØ×ÖÞÝ�ÙÖØÙ*�

å&æ�������� Yef��� [2]*��

:6�÷ø�� Y±²³´µ¶·³ � Yef �

çÖÞØÝÖ�Ù�&�BCr*�

åDæ������wxyz��������



 3

[4]*��:6�÷ø;<wxyz�

������� YØ×ÖÞÝ�ÙÖØÙ*�

åEæ�������wxyz������

��[4]*��:6�÷ø��FG��

���wxyz��������

çÖÞØÝÖ�Ù�� i�µ�ÙÚ³¸ÝÖ�Ù�� �BC

r*�

H��÷øF3��I���J�¦§

�«�KL
�=MR*�

�

���������

�

N
+=S;�8�÷øO3"��

IPQ���*����RS�8^"T

ì�U¡
�VWXMRÍ�ïjYZ�

���¦§�«%&#$�®[%&iÅ

Æ#$ââ	
76
*�8�ú\]U

¡Q^
_
*�

�

����� �

 

[1] H. Y. Chang and R. J. Chen, "Embedding 

Cycles in IEH Graphs," Information 

Processing Letters, 64 (1997), pp. 23-27. 

[2] W. K. Chiang and R. J. Chen,  

"Topological Properties of Hierachical 

Cubic Networks," Journal of Systems 

Architecture, 42 (1996), pp. 289-307. 

[3] W. K. Chiang and R. J. Chen, "Pyramided 

hypercube: An extendable cubic network 

with fixed degree," Proceedings of the 

1994 International Conference on Parallel 

and Distributed Systems, Hsinchu, 

Taiwan, Dec. 1994, pp.690-697. 

[4] W. K. Chiang and R. J. Chen, Design and 

Analysis of Cube-Based and Star-Based 

Interconnection Networks, PHD. thesis, 

the National Chiao Tung University, 

(1996), pp. 75-105. 

[5] K. Ghose and K. R. Desai, "Hierarchical 

cubic networks," IEEE Trans. Parallel 

Distributed Syst. 6 (4) (1995), pp. 

427-435. 

[6] Y. Saad and M. H. Schultz, "Topological 

properties of hypercubes," IEEE Trans. 

Comput. 37 (7) (1988), pp. 867-872. 

[7] S. Sur and P. K. Srimani, "IEH graphs: A 

novel generalization of hypercube 

graphs," Acta Inform. 32 (1995), pp. 

597-609. 

 


