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Abstract
Many synthesis methods of sorting networks using comparators (Cz—cells) are usually
estimated asymptotically by the number of Cz—cells required by these algorithms as functions

of the number of inputs. Therefore, those methods give economical constructions for some

special forms of the number of inputs (e.g. even powers of two (2%) in Van Voorhis’

algorithm).

In this paper, we investigate some conservative properties of patial ordering generated in
the process of synthesis, and a synthesis algorithm is obtained by applying these properties.
The number of Cz-cells required by this algorithm for 22*! inputs as a function of the

number of inputs has the same coefficients of the two governing terms as by Van Voohis’

algorithm for 2% inputs. As another application, an algorithm suitable for the synthesis

of sorting networks using 4-sorters as components is proposed and the number of Ci—cells

required by this algorithm is derived as a function of the number of inputs.
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Fig.1 Sorting network Sy with N inputs and its
component (C,-cell, usually called com-
parator).
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BT, BABRERLLT G wrERLICL A,
HROFEEISAL 72 b D X D EFN IR R~
3. #OFEIR, N=16 @& %, Shapiro DR &
—HTB5HDT, 3. TERLIEESD p=4, dr=
LAOBAEEBICLTVAS. . SEH/ELTORYEYE
ARRBIDIC, 1 C2 wMCLBHREL TER
T5. ,

N=2 (r>4) LU T, d1i=2""2%,d=4 L33
REF A% 4) 2#£Z, R(2),(3)Tdidz %
EROIHSICBENTHOND C2 ff auz KL T,
CRENRTEEEERTE. £0%, £4 A &, R
(4)ITBNT p=4 ELTELN B4 DD PLHES
Qo4 Q14 Q24, Qs iITAEIL, R(B)iILxiEdT 2 C: 43
B £BATHIE, Gaias i Fig. 5 (a) KFREN3B
Cr, THEINZUIEF P ICBFETHEEMBE
5D p=4 DFPLHELTHLONE. TCT, FEF
BRILTHBES A ET, 2¥FoLHKEDSN
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(@) Cp, (Partial ordering
relation P4=C;74 and
Pa,87 B4 is consistent with 3),  and conserves the partial ordering

relation P .

(b) A shift ¢,

ZREBARCEILABWBOBRICHATZIZ, ZOKE

1039

Cy Cg

f s

r 8"_ 1 G2

which consist of

(27*3) chains Co.Cy;--, Caray,

Fig. 8 Partial ordering relation Cp, (P,=Cp,*, and P, is generated at the
output of Cy-network «,a.f,) and a shift Fy, which conserves P,.

57 F, 2 %AT 3.
(4i+1,4i+4)EF,; 0<ig2r-2—-2
[(4i+2, 4i+5)eF,; 0<i<2r2—2
(4i+3,4i+6)eF,; 0<i<27-2-2

Loy 7 b 2ERT 3L, Fig. 5(b) K RTEDT
b0, oL, HSEOEHEBRIUTS.

(EE8) Y7t Fi i330HF P 2557 5.

(ZEBH) Fig. 5(b) poBS & SiL, Y7+ F,
DL, D¥D 2243 THhS 1D,

Co= {0}, C1=1{1,4}, C.={2,5,8)
Cr={4k—5,4k—2, 4k +1, 4k + 4)
7cfZl, 3<kg2m2—1
Czr2= {29 —9,27—6,2 3}
Carap1= {27 —5,2"—2}, Car1i2={2"—1}.
g7, UTTR#C 0 jBBHOERE Ci; THRTC
Ebb 3B,

Fe p2LJEF P itdL T, EBLOSRM(]) 25
BT252&Lid Fig.5D(a), ()X BHLHTHS. &
Hi)AERTIRIT, HEBOMAFELT 1L F
DEEEZNENRHT ILEND 305, HoBED
RBTHB0DT, Co & Co 35u<v<2r-2—1) DI

AxEZLS. $4 Cu & Co ORITHRILT 2 2KNEFE P
LToBKIR Fig. 6 KRTEDTHE. Co DED
BHR Coy (1<7<4) iZHLTH, [PY{Co})NCL]
=2T% 355, (Cut, Co1), (Cut, Cos), (Cuz, Cor)€ Pu &5
KU (Cuz, Coo)EPe itBAL TR (1) SRS B,
¥f, |D|=2133 DcC, it T, | Py (D)NC.|
=3 L4355, (Cu, Cu2), (Cua, Co)ePi icBIL TS
ZH(H)RBRENSE. &5ic, |E|=23743 ENG,
IR T, |PYE)NCa| =4 TH 315, (Cut, Cua)s
(Cot, Cod)ePa 1TBBL THRME(T) SR EN B,
PEo& S Co &8 Co 1B THRH (i) 58

C=(Car7 4k-5,Cpr=8k-2, Cir=ak+1,
Cra=8k+4); 35 k<22
Fig. 6 Partial ordering relation P, between chains
C« and C, of a shift Fy depicted in Fig. 5
(b). B=u<vg2r1—1)

Cvs
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Rahz. ok TbEBTHS.  (EHK)
¥7+ F #8732 C: 8% v LThid,
7=(1: 4)S(S3, C2)S(S4, Ca):--
S(S4, Carr-1-1)S(Ss, Car1)(2r =5 : 27 —2)
TE5Z6h3.

—7%, Fig. 5(a), (b) #BRTHiL, TES»>,
ALOSIEREERIL I 210HIC, TORAETRIFN
BEREELTHE->TWEDI3, {4k—2,4k—1, 4k, 4k+1}
(1<k<2r2-1) T45%. 22T, C: @0 %

0=0102+-02r-2-1

72120, Ou=(4k—2: 4k)(4k—1: 4k+1)(4k—1:
4k) L3, Co 48 cnaxfayd RAWERWTH 3.

a(dr) #2772 AN FERE Co e VTR S % 958
IIREBIN, B D& QA Itidd 5 Co 84 272 A
ARFBL L BIERNESBT 5 Ci BEREL S
DTHD, 61, 1:4)8(S5,C) & &, BLU
S(Ss, C2r-2)(2r —5: 27—2) & O2,-s—1 |TXF L T Shapiro
DRRMBFEZ BT L, o EROBRETEOIK LS
FEICHELR Co eV E Ki(N) 12, Ki(27)=8K4(27-2)
—16K4(279+2"1—1 L33, chAx B, DT
RRTRBEsNE.

(i) » vBROLE

Ku(2)=4K(2 )+ x2"2—%(2'—1)

_1 a1 1y_1
K4(N)——16N(logzN) 24N logz N + 9 N 5
(i) r BHFFDL %,

Ki@)=4K(@)+rx2-2= Lo+ >

3
1 , 1 1, 1
K{N)=1:Nllogs N~ o N logaN + =N — =

—F, THETO C2 wiFERLLE LT BRE
% Ci e 2O BBRICGERT 312, EEK24A
AL TR HFEhR—2&E123. cDBEESD C.
NV AE VN) &3hid,

Nov. 1976

V.(N)z:%N(logz N)’—(—}:+§)N logz N--O(N)

Eiih, KEOFEOFBE L HORKTT TicBL
BEALEZI TS, 2171, 0.25<2<0.395 Tk 3.

6. & &t &

AXTR, FEROKTENCE S HAEHEOB
BBRILET3, ESREDT— FEOMOLIEFD
REHICET 2HELERL. COREDBRAEL
T, 2OHFPNESFETEHERINS ASKICHL TR
4) & Nlog: N OF¥E T—HT 3 L BOFHERE
bOMREE N, HEMICLIEROFHEEEL T
BRTHBIT ERRLT:.

oL, $5—DDIAELT, 4 AN EREE
EEREN LT IRBENTBERESE Ci 2V MOTFER
¥ COFER, SHEBENO#EEEEE -
T, EREREED C: 2 it 40X DEYTH
A3
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