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&L User Interface Management System (UIMS). 4%
KEDOBTHMERY 5 74 v 7 ROWERERA KB [3, 5]\ &
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brhbbPREDEN(2, 6, 7, 9 HEMY 57457 20
fiRicH 7 o T, 2D Observational (External) Behavior
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u”’7 3y VERECEE DX ABIREREO VAT ICKIAL
T¥# Y (1], Direct Manipulation DIFE % HBAM %R
CKESTHBRTELROREFTH 3 [4].

Bx OPIFETHR. /NP5 L & Visualizing Pipeline (VP)
[8] ¥ RT3 € L KL o THERY I 7 4 v 7 ROBAM AR
BREBRT 2L ERLT 3, SEBNENE I 1
7 2# Observational Behavior oftto—8% 53, (k.
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2 VP O¥piEm

cztik VP Eo#RLTh 5 O EBRVROBEEN LR
5% 35, XVEREEER (8] xBWI v,

Correspondence k x$#8&o mapping ¥ X Y —L L &
BEtdy, I'=(G,M,N) LtE&Ihd, czo, M, N &
ERORETHY, GCM XN % graph ¥, Graph o
domain, image kE*h¥h Doml' = {m | (m,n) € T},
ImI' = {n | (m,n) € [} BRI,

Ebk, T oB e LU ToboREREI LB,

T : convergent ¢ VY(z € DomT)(|T(z)] = 1)
T : divergent & V(y € ImI‘)(,r_l(?/)I =1)

I' : survergent < T : convergent AT : divergent

VP tto Picture 1k 328 U # 5 attribute o2 C
~& correspondence ¢H 3, VP ORI correspondence
OEMETEEI VAT OF L LcitRE i, £0BRBCHR
7 geometry DOIEE D LEBROEME EORHBERI NS LT 3,

3 Retract Operator

E# 3.1 (Retract Operator) Let T be a correspondence,
where ImT' is a metric space whose distance between ele-
ments u,v € ImI' is determined by the function d(u,v).
Let R be a retractor set over ImI'. Then, define |4 to
be a retract operator where following hold:

GI‘(I‘ ud R) =
{(xayl) | (z,y) € GIT' A
(YER—y=y
¥ ¢ R —y=S8(y,RnIml))} (1)

where S is defined so that the following relation holds:

' =8(u,S) =
wWESA
V(" € S)(d(u,u’) < d(u,u”)) (2)
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1: The Retraction of I' by R.
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3¢t 3, ®(1) kK I % R T retract LAEolam*
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7% 3.2 (Distance Preserving Property) A correspon-
dence T' is said to have a Semi-Distance Preserving Prop-
erty if followings hold:

1. DomI' is a metric space for d of ImT,
2. For any z1,z2,23 € Dom[,
d($1,$€2) < d(:vl,xg) =
V(yz € T'(22))Y(y1 € I'(21))

V(ys € T(23))(d(y1,%2) < d(y1,93)).  (3)

A correspondence T' is said to have a Distance Pre-
serving Property if it is semi-distance preserving and its
inverse I'~1 is also semi-distance preserving.

Z#% 3.3 (reflexivity of T') A correspondence T' is said
to be reflexive for A if the following hold:

I'(I'(A)) = A nDomT. (4)
BlEDREH L $orORMEIC X b, KOTHEE 3,

#&H# 3.4 (Retraction Composition Theorem) Let I'y
and Ty be correspondences on identical metric spaces.
Then, if Ty satisfies the properties:

1. distance preserving,
2. Ty 1 is reflexive for Ry
then the following holds:
(T2 4 Rz NT2(ImIy))) ol =
P20 ((T1 | T7'(Doml2)) $ T3'(Ry))  (5)
We call Ry the retractor set of T'y.

# 8.5 Let Ry be a retractor set for T1. IfT'; is divergent
in addition to the properties given in Theorem 3.4, then
by substituting T'y(Ry) for Ry we obtain:

(T2 4 T2(Ran Iml))ol =
Ty 0 ((Ty | I (DomIy)) § (R N Domly)) ()

4 VP [Z#1+3 Domain Retraction

PlEoiERy VP cEfT 5. U 2iEfzm. G=2Y %
geometry o2, M = (G, U, U) % transformation o 2fg
&§ 3% L, retraction composition theorem D@EAK X b,
Dom(m) = Dom(id) = U 2o, ROXHKY o€ & 3557
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¥ 2: Commutativity of Retraction for Transformation.

(id § m(r))om = mo (id § 1) (N

® (2) K OfFETRT. BERO 1 SO © OBFIC
retract ANTV R L KFERI NV,

%:8, (7) & VP Lo geometric geometry transforma-
tion ICIXIRIETE 228, Bk b geometric picture trans-
formation I Z—RICIHIFETE B\, ZOMEHIX Tetraction
R—Aiicix divergence ¥ REL R VWALTH 5. 4D LT D,
AR~ 3 REOXEEN 7 T 7 4 v 7 2AOBVER IR T 5 DIC
BREER AV, SROBHEILETS S,

5 Region Constrained Dragging MDiCzR{l

o ek 2831k UIMS %w LIk application @ lexical
» X U syntactical level Ik WTEfIA»> atomic & ., B
BRATGR L2 X ko 2 BVER. k& i VP BRI
kX h 3HEERT

Lexical level k31 3 1 — Y AQWRBER LI TORSIC X 5T
Eibhd,

o xi: T— U »—y A AHBEH
o xq:T — U »—vrFREK
o xn: T — U h—yaAxdigiwrigK

h— A ATERE 51— Y AFSRBIBOREIC R EITF BRI
Do, T T wig BERT A ROEED geometry %5
2Twn3B LT 5,

xa(t) = At.((1d ¥ wia)xi(?)) ®)

®(3) Tk wy BHBY AL V¥ yDgeometry EHAT
2o #7Y=27 + P Ik pick ShTw3iREET, <V AI—V
Ak -T drag ¥nd. COR w, KX 2T P OBBARER
FIEHAHIIE D 2T 5,

P OB xn THALNERE, ChRFRDOA— I ADR
IR xg X VHDEORBAITH B, FILE, -V ARH
Hw, WCH 3B P 31—y OB ICERT 525, §1 (B)
WiIcH 283 P 3w, cfilfgxhcLEs0T, XvBEL S
Fic, % wp, Hcd IR D RLBRLE .

CDBE. w, K (3) DX 5 C wy THHMICZ Y vy TER
TV BEEIC P ARERAFERCESCBBIL 2\ & ZREET
24k, P oBifEeET xn &

V(t € T)(xn(t) € (wo Nwr)) (9)
IR TRADEV, TOXS AR 25 R W
PERICERTEZTHA 550 T Xp & Xd, w ICHLT
xn() = At (w(xa(?))) (10)
5% b b, FROBEOHBRICES w ZHRT 5 L.

w = (id | (wr Nwp)) 0 (id | wp) (11)

EhBo T w R (10) KRATHAERK(9) 2FiLTC L
RHERH b B, Bk (3.5) Rk b coXik,

w=(id|wp) § wr (12)
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