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A Proposal of Balanced Trees with 3-subtrees and its Evaluation

HaRs—" - kdEehy - BEE—

Shuichi SHINMORI", Shunya EIFUKU" and Ryuichi ISOMICHI”

Abstract: In this paper, we propose to develop a balanced tree with 3-subtrees, for the purpose of increasing search
efficiency, and examine various evaluations for the extended AVL tree. The data structure of this balanced tree contains
right-and-left balanced subtrees and central subtrees that match prefixes character by character by implementing the
radix search method. By introducing central partially subtrees, it becomes easy to look for the target data. A numerical
experiment using 10 million pieces with 100-digit character strings in decimal number confirmed that the construction
time was about 81% of the usual AVL tree. Moreover, it is possible to delete data completely and that experiment
confirmed that the removal time was about 78% of the usual AVL trees.

Keyword: data structure, algorithm, AVL trees, computational complexity.
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10,000,000[81 D 7 — & HIBEHAE T TOH A E2ICHIBRTTRE TH 5 & L DMERR T & 72,

(3) T=FHERIIONVT

KM CT — R EAT ) B E LR G2 E 2 5o MEEINTAEEIH LT, IEF—%2HnT
BWRLGEL, HOT— 92 HWTERLELEEE 25, ALT—7 2 AW 8a1 38 THRERD) &
mBHH, MOT =7 EHOIGEE M ENTT— % & =33 2 EEEIHO TRNE WD T, ZOBEIR
KIMETHERIME 25 BUEFEBROBRITZNETNFILE RSO L )T o7z,

x4 RALT—22BVERRDGE

FATIER | IREREE )=} FE IR
HEAE D AVL K (a) 21.79 | 1,846,635,046 | 10,000,000 | 1,210,000,000
P15 3 47K (b) 18.34 | 1,131,822,906 | 14,276,243 | 1,841,635,334
(b)/ (a) 84.2% 61.3% 142.8% 152.2%

x5 HDT—2EBVERRDIGE

FEATIE e 7 A HigE
BEFED AVL K (a) 21.87 | 985,070,464 | 10,000,000 | 1,210,000,000
A 3 437K (b) 15.75 | 209,322,777 | 14276243 | 1,841,635,334
(b)/ (a) 72.0% 21.2% 142.8% 152.2%

FADFERIL, 10,000,0001H D F — ¥ 2 ¥ L 2B BT 5 EFTER, KBRS0 & HEIH H Of Al &
W2 b, TOZ DL T—YHEEOFETREMORKME L H84% IZHAMTE D I Elbholze £725HRSD
R, BB TERLAZT—2 2 HWTWADT, 10,000,000 07— % ZiEHR L 2BICBIF 5%
TEMOEEMBE VD SO ENSEET— % OERIZBIT 5 ETH 2 872% I8z 5 2 L H5T
FeZefiE o TWA T ERbhoTz,

F4LFSOMR LK T 5. T TIEETHHICEAL T [ (ESOER) + GR4OFER) ] oltxExE 2
5o WEAFD AVL RTIE, FETEHOILEITH100% LT EAERUEVZ LR o720 ZOHBEE L
T, a;# b & R BHERDPI0EL T — 5 2 DTI0% & KEL, E510a,#b,DYHEIITa; =b,DWE LD
DAL N LSBT SN, L L3 ARTIE, FETRMOEI-EY% & ko7 IR
D AVL R EZHNZ, a; b DA O 1D720T & a, =b, DGHE LD DES DT, FEITHEH
DOERE LY BHEEMEIVNE S o/ EZ BN,



EE & RO 350 AR DI A & 2 O FFT 11

5 %¢®

KL T, AMEEOLTHNRRICB T AFEROM 2B E Lz [#EEL7ZAVLAR] 0—>2 & LT,
3G ARO T — I & ZOIRT N T) XNERFEL, U LT A R EIEERRSELZ 21T 72,
R L 73 AR SCFHNRR IS L7230 AR T, FRICHRIE S ARICIIRT —3 L 7% 2 XTI %
KN L 7B A E S 7oA A RS L T\ b0 SUFHIIER OB SCEH & e 6 RE T LB 7 »
[PEER L72 AVL K| OEFT &5 & ChB Y, HEBBHEBEAFD AVL KX ) REICA 7 TE Lk
Thhbo T30 AMEEIZLAZ LT, PO AVL K E FERIHFEEOMEFREIES IR, & 512HRE
ILEMHEN L EEZEA L2 LT, IRV LED/ETOR M ZEEIZHIRT 5 2 E BRI R - 72
B FEERIC & 0 BEFE D AVL R & bl L C, AR OGN % 8981% 12, e % #778% (24
A5 EDVHERTE e TT7— Y EHERIZBWT, #ETHT2%, &ET b H84% DFATIRH THE ] HE
THhHIE, WET—IRETIIEAERKETH > 2FETHEMZ /T2 EPTEETH L Z LAV
L7zo DEDZ E XD, FE3GRIZE > TRIFRN R T — YRRV TH L L W LK R EEDL 2 L8
T&7

LShOMEE LT, o [JER L 72 AVL A ~oIpH, FEREOEW o 7— 7k (B 21X [17,18])
LD, IS E OB RN CHI T EORE, EREOH D [OH07% ] & E10#E5 IO LTS
T = REALFANOBE R ENFTE N5,
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