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Coding of Binary Trees and its Application

Michio Sumizu*

Abstract :

We show one-one correspondence between all binary trees with # inter-

nal nodes and certain bit strings, and the number of the bit strings. We then show the
algorithms of ranking and unranking for the bit strings. As one of application
problem, algorithms for drawing of all binary trees with # nodes are discussed.
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Z T, ¥ X-seq & Y-seq 4 2 ARic 1
HLERBLTWD Z ERFEET 3, o¥KL, X
-seq & Y-seq DIEFEERL, X-seqitoWT
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AT w79

BRENTHBIE, a (8,2) =572%E<. Y-
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n=8 :y="100»1101110100100010001110100100 "
n=7 :y="110211010010§01001110100100 "
n=6 > y="1110ID01001001110100100

n=5 @ y="11001D01001110100100 "
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(|a|mod4=0) 2 (a1 DEEKEL 0D
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I5rE, X-seq e +567v 5 vF v /OfE
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6 2%*@%@
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B T3,

1) Exbhicncid s34 <To Y-seq &

T B,
(2) HEFEhif@cn Y-seq &b &I,
REBEECH <,

KEX n T 5 TNCO V-seq BER TS
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LR THEIIETVELELED, TV 1
~b e LCHISio 7T vS v v s 7AaE ) XA
UNRANK ##RATHHETH 5B, b H—2I,
DEWITRT Zaks DT =RV —F 4 V7 ¥HAWD
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B TNCD X-seq BB CERT B, £ L
T, 4Fi07 VTV XAXY Ik o CTE4xD X~
seq 7B Y-seq BT HIE X v,
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{Z'} KD B, Z-seq »>H X-seq ~ DI
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FLI) XL GENE

ATy 71 WPEREEL LT {Z) =12, n
BEZ5,

ATv 72 A{Z} BEMECEEL, 2()<2
J=1ERTRAED I j BB OTB, FD LD
Ty s BPFELRWEETET,

ATy 73 1 2Z0D=20), i<j,

Z(N=2(D+1,
2(@D)=2"G-1D+ 1,
1=7+1, -, %o
AF v 74 A{ZY kbbb {Z} L, AT
vTIAT Y VT, O

SER, HaxD Y-seq hrb—EDOLET IS
AEHL 72 ) X8 DRAW 7R T, 2K,
—EOFMELL, BYREFLATFOFHEhS
&, ARCv-~roFir—EREdsL, v
AMEDEHISE LW LR ETH D, B D
SRELEVWESE, BrbdithsiEERML Y
_*NOFHOMBEARL B LI LB, BEK
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FIT1) X DRAW

T=0 : #HFEE
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ATy T4 Li=i+1 D0¥Dr A,
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AT 7T i i=i+2 DEDDOEDYr F,
ATv 78 lyD=1%bERT vy 72T
v,

A7 v 79 :SUB 3 GEES EB,

AT 70 T=T—1: 87,
T=07biTT,

i=i+ 1 D2FDFr £,
y@D=020y0G+D=1RE61ER
Ty T e~Tr VT, £HTRIThERAT v 79
ATy VT,
YI7—Frox# X1, X2 XEE Y,
Y2 Y EE WIXBEHREM D YEFR
P XA
SUB1::X2=X1-W/T:Y2=Y1+D:
LINE(X1, YD-(X2,Y2) : X1=X2: V1=
Y2

SUB 2 : X1=X1+W/T : Y1=Y1-D:
X2=X1+W/T :Y2=Y1+D : LINE(X],
YD-(X2,Y2): X1=X2:Y1=Y2

SUB 3 1 X1=X1-W/T: Y1=Y1-D O

AT w71l
AT v 712
AT w718

Fig. 3 An example (=8, R=765)
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X DHERTREEZDbND, ThIXSHE
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(update) ZEHLTED, SvFrTFT—xEL
T Y-seq Z AV 2ERD D b HERE,
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