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Abstract  The recently introduced interconnection network, the locally twisted cube, has attrac-
ted much attention in the parallel processing area due to its many attractive features, for exam-
ple: the diameter of the locally twisted cube is approximately half that of the hypercube. Howev-
er, like the hypercube, it is necessary to double the node number to upgrade the locally twisted
cube. In order to solve the problem, this paper generalizes the locally twisted cube with node
number of power 2 to the interconnection network with arbitrary node number, and proposes a
definition of the super locally twisted cube (SLTC). We prove that, the super locally twisted
cube has the greatest connectivity, the logarithm node degree and diameter, and the Hamilton
property. Thus, it is proved that the super locally twisted cubes are a kind of interconnection net-
works which keep the advantageous properties of locally twisted cubes and are easy to be

upgraded.
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yiEWathx 5y ZIH— &R 02 len(Q) =
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tSCEk[ 4] B 5. 1.4 dist(LTQ' , P, Py, 1)<
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PAREW x5y ZHM—FE KR, T)E.
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H (Z>10 815 iR AEIE
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HP . WEE—0MR0. BUTHIE L 2.2 51
B 1.2.3,0[3E P A& Wyth 2 5 y ZIA— F
s TS,

5% 1.3.2. (P, P, ) EEW O EE X 2
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P, o)) =dist (Wy, P,y P,y i dist (LTQ",
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P, P ) =dist( Wy, P, Pryo). Tl dist(Wy,
x,y)=len ( path (P, x, P;)) + dist (LTQ", P,,
Piii)Flen(path(Pyx, i1 sy). I TE Wy 17
a5y ZHEMN—FREREQ:x=P), P,
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PP ) EUTIEIE 1.3 2,5 FR AT

I 2.2, (P,,P,.,) € EW Ol 5 X 2(3).
CHRC4 )P E M 4.2 5@ 5. 1,8 dist(LTQ, .
P..P, ., )D<u—D+1<t+1=len(path(P.P, .,
P +2. 5 PAR W x 5y ZRM—4 M
B TG,

25 BT I AT

H 513 8, ik T~ ik,
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— Sk I R AR

FES [(n+3)/2]|<dWO<[n+3)/2]+1
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. RATE e (WO R EFRLSHEE
) 2, y€ VWO EATILIT 3 FE IR #1718

B 1. .,y € Vo, i), dist (Wy, 2, y) =<
dist(LTQ' ,x,y)<<d(LTQ,).

TEIE 2. x€V, H yeV,. & (t,3) EELTQ, 1),
HreVi. lEX 2.8 (r.y) EEW, T E&FH
distWy s, ) <dist (LTQ yx,0) +1<d(LTQ,) +1.

I 3. xoy€EV. A m=|log |V, || . 0] n=>
m+1. B 7. 515 d(LTQ,) <d(LTQ,). 4 V,=
{u€ {0, 1) | 2n<u<2" 42" —1} H V, =V (V,) —
V.. WRF, B LUF 3 IR .

(D x,yEV,. Wbt dist Wy s 20 y) <dist (LTQ’, ,
2 =d(LTQ,)=d(LTQ,).

(D xEV,H yeV, & . ) EEWL[V, D, H
vEV, . HIEX 2.4 W, ) EEW). TRA dist(Wy,
2aoy) <dist (LTQ s 2.0) +1<d (LTQ,) + 1<
d(LTQ)+1.

Bz yEV. S m=|log | Vi || . 518 n=m+
1=m, +2. 51 7.4 d(LTQ, ) +1<<d(LTQ). %
Vo={ulu€{0,1}"" ", 242" <u="2"4-2" 42" — 1}

IE5E.

AV, =V -V, it —% KA BLT 3 FHEE:

DQa,yeVs. H dist (Wy, x, y)édisz‘(L'I‘Qﬁll R
2 <d(LTQ, )<d(LTQ,)—1.

@zEV, H y€V,. %W, y») EEWL[V, D H ve
V. HEX 2, H,y) EEWY, TREA dist(Wy,
o) =dist (LTQ), + x,v) +1=d (LTQ, ) + 1=
d(LTQ,).

Q@xyeV,. L (2, x0) EEWL[V, DL (3. €
EWLV, D, Hxyoym €V, HEX 2,6 (x,0) €
EW\).(y.3) EEWN). TR.dist (Wy,x,y) <
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WYz, yeV, Hif,ﬁdist(WN,x,y)éd(LTQ,])Jrl.

ZiLTiR SHEEMN L, yeEVIW ) A dist(Wy
2o =d(LTQ)+1=[(n+3)/2] +1. 5|3 7,
H dWy)=max{distWy,x,y) |2, yEV(W )<
d(LTQ)+1=[(n+3)/2] +1.

BERNVHE W OMTF R .
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[(n+3)/2].

2glb| {d(W ) [ 2" <N<=2""'—1}| =] (n+
3)/2] 41, g FAEE —H 4 A glb({d(Wy) |28 <
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2'IN=2""'—1}))=[(n+3)/2] +1. N1 ¥ TAE
B2 <N<2""'—1,dW=[(n+3)/2]+1. {0
HEI 7, N=2"It, 5 d(Wy) =] (n+3)/2],
FIE. TEEE.
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not a Hamiltonian connected network; it is necessary to
double the node number to upgrade the hypercube and so on.

So people studied on the hypercube variants and their
properties. In ensuring the hypercube vertices, edges and
connectivity, by changing the hypercube in some links be-
tween the vertices, a number of hypercube variants such as
crossed cubes, mobius cubes and locally twisted cubes have
been proposed in the literature so far. These hypercube vari-
ants have attracted much attention due to its many attractive

features, for example: the diameter of these hypercube vari-
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ants is approximately half that of the hypercube; they own
fault-tolerant pancyclic but hypercube not have the feature.
For the dimension (i. e. vertex degrees) increased by 1
(known as upgrade) , it is necessary to increase exponentially
the number of vertices, this upgrade for the hypercube has
brought two issues: First, the cost doubled; second, it in-
creases the technical difficulty, this case is very difficult un-
der the financial lack and technical conditions. To solve this
problem, Sen put forward a variant of hypercube, super
cube, which contains any number of vertices. This work
makes the super cube upgrades with greater flexibility. Based
on this idea, Fan have proposed variants of the crossed cubes

and mobius cubes, super crossed cubes and super mobius

cubes, and prove that they were kept most advantageous
properties of the crossed cubes and mdbius cubes.

As the local twisted cube also contains the problem of
upgrade, based on this, we proposed in this paper super lo-
cally twisted cubes (SLTC). We obtained five major results
as follows: The minimum degree of SLTC; The maximum
degree of SLTC; The vertex connectivity, edge connectivity
and minimum vertex degree of SLTC; SLTC is a Hamiltoni-
an graph; The diameter of SLTC. Thus, it is proved that the
super locally twisted cubes are a kind of interconnection net-
works which keep the advantageous properties of locally

twisted cubes and are easy to be upgraded.



