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A Study on Speed-Up of Sorting Algorithm
by Precompressing Data
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2.1 Range Reduction 7/LTJ XL

Range Reduction iz b 'y b, nHOERDY—}
FIEZ b/28(k X1 LLEDOBE) By b, nEHOERD
V- MIBZRESEBETALTY RATHD. AHTF—
7 X = {xo, 2, vy T} BEZbN-EE, Ny
BB%k H(z;) = |=i/2'| Ta; ML, EMERZ o
mod2® TA U7 v 7 AT by MTEWT 5.
Y= MINy V2B TERSNWIZER (2;/2] THL
TT7*bhD. Range Reduction Y — h 7T Y XA
EWT, S(n,b) by FOERn @Y — Mokt
THHERMS LTS, 2oL, UTOREABRK
URvAeN

S(n,b) < S(n, [6/2]) + O(n)

ZZ T, O(n) i Range Reduction ¥— hD =R h T
#»%. Range Reduction 7V Y XAk, BEREHEAR
THEY PEAVNEWEFHR Y — MRt L THREY
THBHH, EHBARKENES, Range Reduction % A
Wigho e FaE L a X MIR L TH 5.

2.2 Merging Two Words 7Z)ILTY XL

Merging Two Words I 2% B3R 572 5 FEHSIF —
FEREREL, BEET—¥ LTkl oFERIHCRT 3 k
EIOLE « ZHBIZEY, A b=v 2 V—}[2] FET
THETALTY XLTHD. EET—F OFREBICITE
DOEILT FVARMIT b, FEBROKLEME Y k
X777 Ch5.

B 11 Merging Two Words (2357 5 LL##fEICD
WORY. WBIIANFIZ 2EN—T LT FL R

HEBHSLRFERED WHAEMER (Graduate School of In-
formation Sciences, Hiroshima City University)

LEBTSIAY WH#AEE (Faculty of Information Sciences,
Hiroshima City University)

vy hOREEPLRTH~, SRBRTIEY h2EX
BRBD1EOTHEIL, KET—F A, BEHED. K
WCADTZI7 %11ty LA L BOBEZITRS.
BEDKR, 77781420 ACBTT—FBRED,
RBIBERBEROT7 7 V2 BRI N HRBE~R Y
ERAV, Y7 MEREBREICEVITRDNS. Merg-
ing Two Words DHEBHESZIAHNEREEm L E
<& O(logm) TH5. Merging Two Words LB —
Zatyy ETWIREL L T 54, HEMKET
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ERE LIRS, BT — VA X326 By bERB.
e, BRET—FEBRTDEROHBIIHIET D VY —
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address 111 110 101 100 011 010 001 000

input |o§ ) lni 2 !oi 4 |o§ 9 Iof 12 lo! 15 |o§ 10 Iof 8 rz
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Range Reduction & Merging Two Words % E#fk &
THEMEDY—FFATYXAL LT, Signature
Sort[3] AFET H. AFETIL, Range Reduction &
M;ging Two Words &4 L L, HEHETOER
ERLD.

3.1 FALITYXLOBE

Merging Two Words % #t#ig L CERT 2B AIT,
BRET — A IRKREL R REREET, K&k
ANTF—ZFTRIETE RV, %72, Range Reduc-
tion TIX, 7—# DBV B2HEERD> (M) €T
b Y — O+ REEEA/ LY. BEFETI,
Range Reduction 2B EEA L, AAF—¥ 2&HE
BETRLSRNT—F 77 ERATARELEZON
DEREN 1Byte ICEM L, EMHT—F2EET 5.
WICHERE « BAET — ¥ % #1538 Merging Two Words i<
&Y Y—FhkL, RangeReduction DHHIEIZL Y TD
F—EEH5.

Original Data
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10111 10010 10100 11001

[of 12 Ioi 15 |nf 10 |ui 8 | B
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Data
:Concatenating

4Byte

I | I

Concatenated Data

X 2: F—F BROER & B

RERLEERETLZF—% (M2) o\ TEXS.
HLERN4Byte Dint HTHB L &, ZOERLE

ML 1Byte DEMEREED. EHMERL 4EERL
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T-BE, B #EET Y RintBERECKREES LS.
EHRERCBEROBENRZTNIE, EXPEESNE
EETAZ L CAEREZWINCAETAEET, HER
RIBEMBEND. AR TILENR - E&T—% % (m,f)
Word L FEE. m 38 L-ERE, fIRERTHE
EEOL y METH D, [EH - BT —F ¥ A Xid mx
fhs. B2 OBITH (4,8)Word T 5.

3.2 Merging Two Words OHiik

JL3E Merging Two Words i, (m,8)Word (ZZ°T
mix2 DME) OWRFIEANERL TS, £, WY
5| — b iz Merging Two Words AL, ## - #f
BLEBLAS b=y 7 V—EITD Z L TERED
K&EBRTF—F &Y — T 5.

X 312 m=16 ® Merging Two Words Z#525> —

k&3 2955k Merging Two Words 277, K3 DA
517 — #3533 TIZ Range Reduction {2 & ¥ 1Byte I
FEMEnTWa. BIICASFI% 16 BERZ L IOERET
3. KIZ Ist step TIRRADFIR T L F L THD D,
B3 20OWHSE 8E, FE, BRCY—FL, &S
A OWFFNE 4 BERL, FIE, BERICY— M5, Z
NEKVIEL, &S 16 DXHFIT Merging Two Words
PENEBNEITTSH. 2nd step LIETIZEE D Merg-
ing Two Words i X 58250 Y — b &{TRD. X,
% Merging Two Words ®HAIEHEDITHE - HFE S
NFT= 72 (16,8) Word DIGRF & Hiad, OGRS
#4% Merging Two Words IZ & % Y — b &ZERAIC
BUEL, 2% Y— M7 5.

Premmpfessed 90,8,76,111, 2,43,22,67, 12,34,56,1, 23,41,53,62,...
input sequence 1

1st step / / -

|50,8,75‘111 2,43,22,67 | l 12,34,56,1
I 2.8.22,43 '67,76,90,211 | “1 62,56,53,42
~

| ~

23,41,53,62 |
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T 34,23,22,1 [L eee
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I == |

2nd step \ _ -~ ‘

‘/’ ~
2,8,22,43 62,56,53,42 67,76,90,111 | 34,23,12,1
1} t 1 : L eee
T 2,8,22.42 43,53,56,63 | [ 111,50,67,76 ' 34,23,12,2 |

| ~—s Sal e

T TN~ e >

[ Ssem— N

3rd step Vo < ~o

LI 2,8,22,42

- -
34,23,12,1 I l43,53.56,52 111,90,67,76 I
: )
L )
[ 12,812 H L H ooe

122,23,34,42 | 43,53,56,62 ' 67,76,90,111 |

3: 8- PRI EBY—F
3.3 BE7ZAIVALOFIEEHES

BETNVITY ALOHERESITOVWTRT. RE
WOEANT—F BEFREE n, ERT—FEROER
¥xm (n>m>2) &#<. Range Reduction ®
HEBEMEIILO(n) THB. £/, Merging Two Words
WX AR a R bid 1st step 25 log? m T 2nd step BA
B Merging Two Words IZ X 57Z# =2 X M logm
ThbB. M(m,n) ZERFE m, EREnOLEOERK
Merging Two Words DFEBMES L5, ZDLE,
AT ORMRRDIEL Y 30,

M(m,n)

2n, n n
2028y, 2. = log?
log(m) - logm+m log”m

logm

< -n - (log? n + logm)

m=10k&EER, U(l,n)=nlog’n,
m=nDEEFR, Lin,n)=log’n &5,
oT, UTFOREXBLY L.

nlog?n > M(m,n) > log’ n

Range Reduction DEAERK%E C L35k, #R7
NAYXLLEOHBEEES T(m,n) i, UTOEX
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CEhRIND.
T(m,n) = M(m,n) + C-O(n)
BEED mBREWE, V— MREEITERILS.

4 ERLELER

B/RTNTY) XADEHFF|Y — b Merging Two Words
KOWTCEBEAVWTERL, 22o0Y— 1 (X
#F) Z0FET D Merge Sort (BHEBEESIX O(n))
B Quick Sort (GHEBEMESIT O(nlogn)) LHBL
7o. GEFEEME Ultra SPARC-II, ER# 1684 %

b ORI BAAT —FCRHL, TATY X h% 10° F
BYERLEML, CPURRMEIHAILE. EFET—#%K
216, 8 DL EHEHEFOHME, TAITYXAZE
EREBRBTERVDERET —F 4 O Merging Two
Words #ERMICERA LER L. ANT—ZITWHA
FIThD. ERERER 1ITRT.

% 1. £ FILOERM 5]

AN T—2 DEREK

4 8 16
Merging Two Words | 0.77 | 2.05 | 4.57
Merge Sort 0.57 | 1.21 | 2.33
Quick Sort 1.34 | 3.56 | 14.24

J£3E Merging Two Words iZ#84351> — b Merging
Two Words DI FIEMEMEZFIA Lic Yy — b7 ATY X
LATHB. ZD=®, Merging Two Words D FEITH
@28 Merge Sort & ¥ &F X, #5251 — M Merge
Sort BATHIELWEWS Z &izied. Fiz, Merge
Sort Z¥HFIY— b &$% O(nlogn) DY —+ 7=
Y X5 4] ML TWS7%, Merging Two Words
ix Merge Sort & ¥ EfTHEVEE, mEMLOF M
BH 5. Merging Two Words idm = 8,16 D& &,
SEOFMNICL D BELREEDP TERP o7, Merge
Sort KD ETCOTFT—F TERWHEREL ko, 7Y
A LTBEREERTERTHIE, R ECETRMN
Em=80DLx3/5% m=16DL & 1/IHFREL
EMEns.

5 F&H

EBRERIVERTALIY XADOEHELF]Y — b Merg-
ing Two Words {22\ T, BT —FRUATT L=
Y XA BEREENARE? b Merge Sort & Y @&
THBZLBahotk. BET ALY ALTIE, B—
Fuky¥ EOEN EET —F OWHBECLD Y —
FOBFELERS D, B—Foey PV — FOK
WHERBE O(nlogn) # EES Z LB TE o,
SHOBEL LT, BETNLVITY XALEOERKT
Z OEBRMFHE, W NTELF Y — b Merging Two
Words DFRERERD DD N— F U =7 OHE,
#4351 — b Merging Two Words Z /8 L7=#Hi7=722
S8 - A Y — POBEEBET LB,

SEXH
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