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Abstract XML has become the new standard for storing, exchanging, and publishing of data over
both the internet and the ubiquitous data stream environment. As demand for efficiency in handling
XML document grows, labeling scheme has become an important topic in data storage. Recently
proposed labeling schemes reflect the dynamic XML environment, which itself provides motivation for
the discovery of an efficient labeling scheme. However, previous proposed labeling schemes have
several problems: 1) An insertion of a new node into the XML document triggers re-labeling of
pre-existing nodes. 2) They need larger memory space to store total label. etc. In this paper, we
introduce a new labeling scheme called a Circle Labeling Scheme. In CLS, XML documents are
represented in a circular form, and efficient storage of labels is supported by the use of concepts
Rotation Number and Parent Circle/Child Circle. The concept of Radius is applied to support inclusion
of new nodes at arbitrary positions in the tree. This eliminates the need for re-labeling existing nodes
and the need to increase label length, and mitigates conflict with existing labels. A detailed
experimental study demonstrates efficiency of CLS.
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38 0%, t522 Yot g s 18 Srtsts
7+ (angle value)E FoFch Fxe st 2 gko
27t Ud dMEY Ay 2 "o g9 Z
& Boz R (start_angle, end_angle) #o)&-&
wEh o] W 4 g% start_angle?t end_angleo] W
fe AA 49 AFdAE 0~3600)AT 93 #Ho)E
g A dEAE AR ¢ Ak dolBd ALg
HE start_angle® end_angledl @31 W49 77}
Zbyteztd 0~65535%F9 48 AL F Y7 WE
o #EA= Hd 2 S 360 A 6553652 AT
T Uk

T 12 HY 29 (start_angle, end_angle)& A
3 XML #Ad dol&dde d4+E s 7ed
ot}

tlo ez

4546 60 61 79 80

@) XML BHE 402 Ed@ o
3% 5 XML #X(hospitalxml) & Ea), $84, oz §3d3 o

Function 3.1 : CLS basic-labeling Function
Input: T={t;, ..., ta} :
common document. t; can be start tag or end tag.
Output: A set of labels such that the label I;

T is a set of tags in

is (start _anglej, end angle;).

1: set L; // L is a array. Each array element

includes < element id, element name, start angle,
end angle, parent id >

2 : set D; // Dis a array. Each array element

includes < element_ id >

3 : set count « -1; // counter for label

4 : set j~ 0; // counter for element id

5 : set k« -1; // counter for depth in XML tree

6 : foreach t; do

7 if t; is a start tag then

8 : set <« j+1;

9 : set Lj.element id « j;

10: set Lj.element name «
ti.element name;

11: set count ~ count + 1;

12: set Lj.start angle « count;

13: set k- k+ 1;

14: set Dk « Ly.element_id;

15: elseif t; is an end tag then

16: set count « count + 1;

17: set Lpk.end_angle « count;

18: set kK« k- 1;

19: endif

20: end

g 1 (start_angle, end_angle)S AFE-3} #o)E-3 <=
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ASAEEL (start_angle, end_angle) #°1BE 7t

HnE %‘3 dHHEEY 2A-A¢, FA AAE 494
ghobst 4 /xl‘:}

ofd =T yu, voll thall ugt vel HolEo| (start_angle,
end_angle,), (start_angle,, end_angle.)d ™,

1) “start_angle.<start_angle, N end_angle.>end_

angle,” o1 ue ve] A tolt),
2) “start_anble.<end_anble,<start_angle,<end_ang
le,”o]d v ve] AYapnx=olrt

323 98 #olEy Wy FAF AR He

32104 H9aEse] XML A9 =77t Z7ls)
A HE Holgd ddtd © 2 W$LE Rosol sn
A dolg AF Fytol 2YLHA AAe FAFo
ASTh XML EME ez ¥ o Hd 7} 3
£ 655358 e uWl XML EA49 3 A% de]jdEx
H 0= Zdsta Y9 Eds uat R WA sAe)g
7P TheF 656369 8 EF ARPS W £ oA
A BAW, A A e 2F AMRS 9 4 "R 3
Aolgt gt} o] W), AR £ e AW 2 3o WY
£ 2A0E 35 A 8 F7MAET

#0139 3. 8 ARotation Number): #
ol AL AAF AN 4 o WE 29% 9
F7MNAFE 3k (start_angle, end_angle) @ o}E-o]A
start_angle®} end_angleol= #E|A7t A& o 7+

= B FEG W4T @HET 22 XML
4] dYUE 7] éﬁﬂ Z gEg g o‘?‘ He7t
ZHHNVE ¢ £ = RS Dok o] ARE
Bt 48 AL @ 1%‘%‘ Al HAHFE 022 Fx
H 2 grol 22E wvich AASE 14 FH g
Fofgict

SERES

Aol 3. (start_RN.start_anglern, end RN.end_
anglern) * (start_angle, end_angle)d 3¢ 7de
HE&E dolE A4 MEE Hed gojie pext

7} AR HAd) 2+ %9 Max_angle? start_ angle,
end_angle s A48 Axgck

1) start_ RN& start_angle®) 3 A<
end_angle®] 3]A< ot}

2) start_ RN =

angled Moax_angleE 1= %%

°|1 end RN

start_angle / Max_angle  start_

3) start_anglern = start_angle % Max_angle
start_angle-S Max_angle= Ve 1} X

4) end_ RN = end_angle / Max_angle :
S Max_angle® ¥ %

end_angle

5) end_anglery = end_angle % Max_angle : end_
angled Max_angle® U A
6) sizeof(Start_RN) + sizeof(Start_anglern) <

sizeof(Start_angle)
7) sizeof{End_RN) + sizeof(End_anglern) < sizeqf
(End_angle)
&4 2= A 39 (start_RN.start_anglern, end_EN.
end_anglepn)S AHE3) XML FAo #glolEgsie &

+% 23] /&% Aol
Function 2 : CLS Labeling with Rotation Number
concept

Input 1: T={t;,...,ts} ¢ T is a set of tags in
common document. t; can be start tag or end tag.
Input 2: Max: Max is a maximum angle value which
is determined by administrator.

Output: A set of labels such that the label I1;
is (s RN, start anglej, e RN, end angle;).
1: set L; // L is a array. Each array element
includes < element_id, element name, s RN,
start, e RN, end, parent id >

2 : set D; // D is a array. Each array element

includes < element id >

3 : set count « -1; // counter for label
4 : set j « 0; // counter for element id
5 : set k« -1; // counter for depth in XML tree
6 : foreach t; do
7: if t; is a start tag then
8 : set j « 7+ 1;
9 : set Lj.element id « j;
10: set Lj.element name «
ti.element name;
11: set count « count + 1;
12: set Lj.s RN « count / Max;
13: set Lj.start _angle « count % Max;
14: set kK« k + 1;
15: set Dy « Lj.element id;
16: elseif t; is an end tag then
17: set count « count + 1;
18: set Lpr.e RN « count / Max;
19: set Lpk.end _angle « count % Max;
20: set k< k - 1;
21: endif
22: end

4 2 49l 39 HolES AR HolEgy

g F 271g AEE AHUEEY (start RN
start_anglery, end_RN .end_anglery) @01 E5< HW
FogM ZA-AE, HA4 == BAE F4F 5 ok
od k== yu, vel] tis] u} vel #o|Eo]
RN,.start_anglerny, end_RN,.end_anglegny),(start_

(start_
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RNy.start_anglepnv,end_RN,u.end_anglepy,) ©)3. #2)
27t ARG H) 7 ko]l Max_angle©ldt & o,
1) “(start_RN.. * Max_angle + start_anglepn,) <
(start_RN,. * Max_angle + start_anglern,) N
(end_REN.. * Max_angle + end_anglern,) >
(end_RN,. * Max_angle + end_anglern,)” ©¥
ue v 2Adxsolth
2) “(start_RN.. * Max_angle + start_anglegny) <
(end_RN.. * Max_angle + end_anglern,) <
(start_REN,. * Max_angle + start_anglepn,) <
(end_RN,. * Max_angle + end_anglegn,)” ©19
ue ve AYAEsot
AE Eo] 3@ 3(b)olA hospital APAEE 7]&2
43 Hol&y WIS T3 (0, 80)Y dFeolEe zter)
o] W] Alx"le] J1A ©oj(machine word)7} 6bitz} 3}
3 AR = Qe W49 997} 3, 6, 12bitekn &4k
80¢ EASY) SsiME 12bit =7)9] WU ey
AAZE hit7t B3l 12bitE AMEEHE @le]7)
fEol SAF FRE Ysh 3bit, T %S AT 9
g W2 6bitE ZFTh (0, 802 (0.0, L16)2 Y
ehd £ 9ok 71E WHOE 12bitE AREEE § B0
B9 Arle 24bite) A A Ade HeE goj
9] FZ7)= 18bite]7] e Eel AA o] P AFAF
& 5% TE 24 5 Ao

324 93 dolEY Wy FrY/AA A9 A4

XML EAe] A% yehis dlolg F&(subtree)E
d W3 ¥z #gezn AFINY ELL I
g dth XML 249 dig o)8a Al o8 gk
o] A=y i Z A7) WAFE AMEdol ok
a9 3(b)oll A patient =EEL WH&HA veh}r) o
ol Mz #IE A HE EA WolA #ol2 g
AL I8 4 Aok

o139 4. ¥WIZ(EH) =ZE : dEHEY o]E0)
2ol Y9 BE =28 FHIe =25 8 F
HE B4 W2 #sHE hospitalxmlol e zH BAd
2 vg9 #@AE dE deeE ARstm Yok
hospital.xml ¥A41& XML E&2 Jehlid z+ 84 A
BE9 RE ==& patientthes dE]HE 088 1
olE& surgeryd} L EAE Edsle dddE
FR==2ZH FH3 o] 9 patientEL W& =
gt

I 6 & XML £4 @Al sl 7|2 go

E g HE&e dolct o] w patient =59 g
(C, F)E°] ¥& =89 Ageld, I8 6(a)dMe
AHHES 571 At 7je)7] W&ol 2byted] WMsEE
Ed¥o] Bbsdtd o 2 5 Y & Q& ¥sE

=
=
=

2}

g3sok 7] Wi o & HolE AFF3o] Fasit
I8 6(b)ANMAR WNFE =59 A diF o2 &)
ol&8 3hd XML A ulolA #Hol& o] FAH
A &7] Wl Hrh AL zv|e] A4E 3T F 3
I #olE ARFLe g 2&S 4S F Utk

Y dolEd W HRg:d AU AdE F
&3

§o139) 5 REY(Parent Circle) : ¥& ZE9
RELEER o] =EEY RYXEES XS AHH
Eg. 3x AYE BA @2 At hospital. xmiol
Ae 4 BAEE tao 8@xtso] tig dojelg AR
33 Qlok 7 BA dgHE ¥Z patientzhe o|&&
Zhe JYYEE REE 3= A HRES ZAerth o
o Z 2 E B2 ARE NE ==golgT gk 1
23 BN dHEED BA dYUAEF ZY==E
< REHolg itk

£013 9] 6. A2 Y(Child Circle) : FLg HE ==
& FHdhe W& =5 BX HRE KA EE &
3 hospitalxml dAE ZF EAEE te] RS
g delels ARsta gtk Zk ¥4 dIE Ez
patientZH= o|& & Ze= JdYUUEE FEE = IR
AHES Zieth 72t B4 8 81 JHE Y1E ==F
olgta itk o|f FUF BA AHEE HEZ 3=
e QYUEES AXPeE BFI

Ae] 4. [PCHCCHL(LL, L2) : A9 43.9] goj&d
HERA/AAE /NdS AEe HolE.

1) L1 : start_RN.start_anglern, L2 : end_RN.end_

anglern

2) PC& REQ9 2hdxjo|tt,

3) CCHe AP AER}elrt.

80149 7. REA/AAY @A HolE: Yy B
E x2g] REYAY 9] A JARE Ze HolE.
Hol& A2l 28Atel s A2 HE ==
(R EAE] dolE HEE Zer)

kb o
Lngnen

T

@ %3 & AHgSe P o ) A5 AMSHE patient X EE A g
s tol 89l o

a9 6 & XML 49| dol& 3t FAF i WHe o
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ANAE P4 Ao NEF ==EF NE =T
8 ey ZA%TE 19 3(b)o)A patient A
EE°] AF YE7] gEo patient dAEEC] Wl
& =tS0d. aglm @ 3A JdeWE(surgery,
ophthalmology &)&°] ¥1& =59 Ry =o|7] o
Fol B dedEeES REZ 3= AHEDNE 2
o8 AR 2wy 7 R AYNES BA A
HEES FA4 :=9 hospitalE BEYo 2 AAsc)

I8 7(a)= XML ¥4 dis) 2299 wee} =}
4] MAE AAHF F olBHF dojtk 1Y (D)
= 2% 7@9 #olEe =glFez ek agolt}
3" 7 Ay Adziel A Bn T
FEA e Fol& ke #A geolBolt}
oF FRYellA 2dg Aasjor drhd Ergo)

ki dis] BEU/AAYE #A HolES #AM
g gtk AN FRYo o Hae =y

AAAE Tl HEA/AAY BHolE-S Hasto
F AAYe RES He x=2¢ 2R #o)
S EL 02N s
oH xE y, v, X, v, z9] do]Ee] B3 Zoia &}z
u®] #eol&  PC(L1, L2), v #HolE : PC(L1,,
L2)), we #elE : PC(Ll,, L2, x9 #Hol&
CCL(LL,, L20, y9] #le]& : CCL(L,, L2,), z&] #o]|
2 1 CC2(L1s, L2;). olw) L1& start_RN.start_anglenn
o)1 L2¥ end_RN.end_anglegn®]Th.

o] #A9 REH/AAA A HolBe v Zr}
. §Af

fo 0 pH 2

Mo L po dor b

PC.(1.0.1.15)
hospital
t RC.(1.1. 1.3 19 812
*zd ' surdery  -----o-o-
sgd |

cCL1.0, 118
patient

(@) 4% Ao)2 ol FR /A0 AGL AL dloliel 5

©) FRA/HTL B ol B

ce# PC label

ccl FC.(1.1.1.3) )
---{..FarentCircle

cce PC.(16.1.8)

cc3 PC.(1.12.1.14)

A4 2aR SR do e ol
CCl PC.(L1, L2)
cC2 PC(L1,, L2y) : =5 v

LA ]]

ojuf thg ZAES AR dHEE] [PCHCCH.
(start_RN. start_anglern, end_RN.end_anglern) #°)
ES& vnge sy 24-AE 34 =2 A4S e
g & At

BA HolEE A8t x9} yrb uy AE =EE
4L & 5 ek
2) x¢ yo AEAE CcCleg 2k ol x9 yv9
(L1, L203 (L1, L2,)% 323049 ZA-=<&
A B #a e A8 vugezy o
k21 oA x9t o] #AE ADE = jloh
Dy, v we AL PCol7] wie] FEEL
&3 =EEo|tt. 2)8 TUM AEAE AY
BEd g 3.239089 ZA-Rl&,
Hv S AMEFoEA 2R

e
T
PN
=

il
%
1)
et
4
X0
o

4) y9} z&= AEAIL CC13 CQ2E Aolsitt. RE
YAAY BA HolBS BARY yE e A&
ol zE v A& kZULe ¢ Ytk 18w
ush vel AEAE AT dolBEol thal 32300
Mol 2A-AE A A B PEL AL
£ME BT & Yok W wh vl AYR

Sol® v 29 AYA wEolth,

C39 #&
Internal medicine

) 9% Eﬁl%% Wl ¥ 2A/AAL AGE A 88 HolHYY =AY £

39 7 998 dolEY e FRA/AANYE AES HET o
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XML ZA4E #5249 997 349 9952 253
S W, F ANEe oA REAY fafdor ud £
Ak olFA ohF HEE RRA/ANY AEe Hed
F Atk 28y OF e s A4S 9ol od =
ZE 3 2R A BA dode Y8 sk ste
#olE 7t Wl Alite]l BRI, ageg B =79
Ae 9 g At AL FHE3

AF #Hol&d Wy R/ AdL A
&3t 2 XML &4 oA ol #e] ¥3e WX
FozH He zAv|e W4E HolE pRAA AMY
g 3oz AA #Holgd diF HLe AFFTHE AHE
g & Stk

3.3 83 XML oMol ¥F Yyolsal wy

331 ¥AE AEE 243 9¥ dolExy

XML FAd g dulo|E(update) AL A9
(insert), 73 (modify), 2HAll(delete) 5o At 782 modify)
2 HolEe] A glo] diojete WY mesd Ha
AHAE FolBo] Ad#glo] tlolets} #olEL 3 AlA
5 ¥ HEZ HA FolBd JFE FA Yo

Zev 2L dojete 4 Alele 71E dHoElE
o] dolEg ARk sHe EAHo) BA6,7,12]817]
o] ol AR glo] ME 4= E woled o
Ak GolBHT & slojof g} aB|lm HFAF 79t
#olEy WHER-1019) A9 2L Ao AxHez
AMELZ HoJElE Addte BF dolEe Zolrt 93
A F71skrl Wil #HolE AAFLe ELEL 9
=k w3 A8 ZI Feldd WE(12]2 dolE A
ZHdo]l dadtn #olE Ax ZA-AE FA BA
gots A At Wle] BFY) wRe] FHolBy A
o] @ Ale EAlFo] ok

2 =RAAME V& JTEY EAYES HEs)
Al 3294 AAG HlEH WPe] MRE AIL A
43t g7 2L HolE FRE AT

€39 8 WMAE: N2 Holel 4YE A =
WZ&xshE g AEL dHojelt 71Fo] se x=9
PF Q=T WXEo] Zxdlm whge] QEZ
A 9xFo] Frg

A9 5. Radius.L1.(L2, L3) : 39 44.9] #o|Ld|
FEA/A24 Adg HE3 dolE:

1) L1& [RCGHCCH, L2%= start_RN.start anglery

o|11 L3+ end_RN.end_anglery ©]th.

2) Radiust WAEL22N A£4E XS 4+ e W

7t @Y 27] e 1oth

Aze wolet FlEol HE xEo g% 4l

d BAEe A gol FFHIL LE2E Qs
BAEL F748 Fo| Yrwch

A doelwlo]l 2 A 36 A Al 2 E(20094)

Al2"le] AFEHE 71& XML #A sl B9 59
folEE AR #HolER et o W $AEL 12 &
7183t ge-2 A2 volert 4d9E BE dolE

3 otk
D Ad€E sxE =k
2) 71%0] HE =2E AL
3) 71E0) He =29 wAEF HolEE 7HAlh
4) 71Fe] He =29 28%d H4UHY WAEE
F7H71T A% 4YHYE AEE oA

5 AY=E mE/MuERd Yat AT HolBE A
Qo] gz
Adsle HolElzl ARE

6 d 4+ FEE A9

=

& AEx=gdd 12 2718E WSS Az g
olE-& EoEth

4uFZE 1L NY2L =Tyt 71F =) dFo) 4

42 o olEE ¢nFFT ¢nYF 2= VIE =

Z9 REZJ A" o HolEy ¢nFolch
Algorithm 1 :
Input 1 : E :
Input 2 : E/ :
subtree. depth(E’) = depth(E) A parent(E’) =
parent(E) N E’ < E. And, E’ is a nearest element

Insert Left
E is an existing element.
E’ is an inserted element or

from E.

Input 3 : N : N is a new inserting element or
subtree. N inserts left side of E.

Output : Ry-. (start_angleg,

end angleg).(start angleg,, end angleg) : E’
label

1 : if E/ is empty then // insert left side of E
2 : set Ry « r&-ﬂ;

3 : // We can label N by using [Function 1].

// If N is a subtree, root element of N is
labeled Ry. (start angleg, end angleg).(start_
anglenroor, end_anglenrcot) .

// Other elements, excepts root element of
N, labels using [Function 1] only.

4 : elseif E’ is not Empty then // insert between
E and E’

5: set RN« (RE+RE-)/2;

6 : // We can label N by using [Function 1].

// 1If N is a subtree, root element of N is
labeled Ry. (start_angleg, end angleg).(start_
anglewroor, end_anglewroot)

// Other elements, excepts root element of
N, labels using [Function 1] only.

7 : end
euEE 1 7l
31

&

9] 9% MdE W HolEdy

a {g

e
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Algorithm 4.2 : Insert Right 19 Ra)E A WA patient =8 7|Fo8 REXE
Input 1 : E : E is an existing element. o A== AL g ooltt. a¥ 8bh)v ¥HAF|
Input 2 : £/ : E/ is an inserted element or 131 patient =EE 7|02 QEBZJ AUW A wt
subtree. depth(E’) = depth(E) A parent(E’) = X

AL 22 F7HA Ao HF wHe =tk
HAE de 48T 48 HolBY WEe AT
) 2-AE, ¥A BAE Aok AHE Bl

parent (E) N E’ > E. And, E’ is a nearest element
from E.

Input 3 : N: N is a new inserting element or

subtree. N inserts right side of E. @ dEFe] WA Aol Ao A 7™ A
Output : Rp-. (start angles, end anglegp). (start B+EZE AHE3}7] el & dHHEs A} #el
angleg:, end_angle;’) : E’ labe_l - 3 B2 ks AEA S HE YRS e
1 : if E/ is empty then // insert right side of E 2 =z Az B =29 HolEs &S & I
2: set my . LBitll, 3 OAA HelBe THE 4 Yok 18 s@elM R 9
3 : // We can label N by using [Function 1]. A patient®] name LVE= hospital 7H4] WHAFol

// If N is a subtree, root element of N is WAL A 3 10]7] wWEd 1.(1.3,1.57F AA #olE
labeled Ry. (start_angleg, end angles).(start olt}, 2zv F WA patient®] name YIHUEE=
anglewroot, end anglewsoot) . hospital 7}A patient AEHENA ¥EAlE wHo] 3L

// Other elements, excepts root element of Q7] W&o 2.(1.2,1.21). 1.(1.1,1.3)c] A #ojEo|th
N, labels using [Function 1] only. = W5 patient® name daHES 2.(12,121)7 2
4 : elseif E’ is not Empty then // insert between WA patient®} name ANES] 1.(1.315)8 AA ¥
F and &7 BT (12,120 47 39 B (13158 T
5 : set RN (Re+R.)2 e 5 WA patient?] name FWES] WA Eo] 2
6 : // We can label N by using [Function 1].

o]7] wjEd 1.(1.315) #olE&g Ze ==9 FIA
ot}

// If N is a subtree, root element of N is

labeled Ry. (start_angles, end anglep).(start

28 99 a~e EEE V& AW xz=ol1 8 gv
anglewroot, end_anglewroot) . o w =
-EE =0 A TEo = 4=
// Other elements, excepts root element of d ==& 7|E02 A2 AdE k280t f= dE 7l
o B
N, labels using [Function 1] only. To= A€ dolete] FEC7] WEd d9 #o] &
7 : end 1 2719 MR &L ZE=L 2 ZFER 3= ABEHE
L1EF 2 71FE =59 QEZ 49lE W HolEy A9 3& ALgE #HolEd Ho Stk ol ohg XS
gmez g Ag3) AWESS dolBEE NuFoH 2
1.(1.0. 1.80)
hospital J
1AL 1‘9/ //
surdery Radivd : 2
1.(1.2M\ ¢
patient N
N —

13,15 1.L.9, 1.19) 1.(1.20, 1.43)
name lillflle'%s therapy patient

|

}

[

|

1

| 1e i
! 1.11.13, 11%) !

text textdrug drug drug |
1.00.10. 1.12) 1-(1.16. 1.18) tl
1

fexttext st 5 (1.2, 1.20 10, 1.19
patient
//' \\\
~ ]
LAL1Y 77 114,16 O~ L7017
name iliness therapy
| 1 PN

i | LT N
: ' 1.41.11.1.13)
text text druz drugz drug
1‘(1‘3] L10 | 1‘(|1414v 1.16)
text text  text

@ A2E dols 49U o R EPLEE CLEREE VL
1 8 WAE Ad-E A8 9% dolEd e o
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1.U1,.22)

¢ start_ RN start_anglegy
: end_RN.end_angie gy

cdeaz

O C N U deuE
tNpER

o ME 49 AnEy

o) o
LU L2) 1.UL. L2) 1(Ll,.L2,)
a8 9 XML Egl9) 4

A, FA == BAE v & Qo

1) a~e =EE9 AA #HolEL FEARA WA Eo}
W7 g7] el 2 FolEs adE A3
o f == HA o8B 2.(Ll, L2)(L14,L2)0]
o EY g =T AHA #HoEL 2(Lly, L2
(L1g,L2g)0) T},

2) a~e =559 24-AE, A FAE 32344
9] 2-AE, A BA B L Ags) g
g 4 9ok
of: 1.(L1s, L2)9 1L.(L1le, L2)NAM L1,< Ll., A
L2, > L2 °]3 WAl 12 27] WEd aE ¢
9] zAwEolt}

3 ast f =259 HA HolBEL 1.(Ll, L2)%
2.(L14, L24)(L1gL20)01t}, ol (Lly, 120¥€ (L1,
L2,)9] TFES & = Q19 ¥R|Fo] 20]7]
W&o a9l A& ke F 1(L1,, 1229 FojEe
Ze k29 QEZY AYE =XYL ¢ £ 9
k. 2¥7) fZd f& a-<4 A& kol

4) 19 g ==E HolEe 2(Lly, L2)(L1:L2:)%
2.(L14, L2Z)(L1g,125)0)Th. o) R W] #o]Be]
(Llg, L29)2 #3 9AF0] 28 27) g Fd] 2
MEEZH AXFE ¢ = Aok 2 (L1, L2)
= (L1208 T2 ¢ & IV |Eol) g f
9] A& x=oln),

aTE 8% & Y& ¥F RadiusE Mo EH

XML #Ael A2 do]ete] 4 A AA ol &

MZE wE/HBEE 4

@ 'Q-‘?! 7iRk Aol B YA
o1& A%Y Y2 8

AZE xE/Nve 49

() el 7]k do) B Yjopd
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