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Re9%I,

SR MRS A B HAR, TS CAD; $H LA

4320153 ; TP311. 12;TB237

R SURERR - MR HBEEN, ERER
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AECHEEE RFABEER, FEETRF R
U, AREHRE_XAHENZERNFIRNR, £
FRNERTRT  ERHNET T2 8 SR8
BT, TR EFA RIS E UERBRF BRI, &
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A FENEROEE, EEBLE L REN K
RN BIEHATAE, I TEIREATREFNRK
AXTE#THE, BEEBA RN PEENE, XT
BUEMEM KRR EEN2 AT EATTT MR,
BECE, AN T ENBFEXMERR ANBF A
B FRR, BN T FLRNEM B REHEX
FEMXREN R RAA R, RKKAH, T
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HEKGM, RELASEIEFHEELR.

EEEXNAYT, ERATRATXMTX, L
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EIREWHANAD, — BTl LR B %%
Rt EHITERE  EBE - RLRERRACHRNE
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ERARIRES A

ML, ERERARLEHT —REH XD, EHFM
WigRet, AEEBEMNBERMEHER, HRHERE
TR S RS R B B A —— i B M Oy XA R R
EERE ATERAERN, RRXHRS TERY
% T IR CAD XA B AR ESTHN ARARK
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SCHPTE M AR E A TA TR REM X
REBAE, BB, RRX M EHETE CAD
FEH—MER, ETHAN A, EETURERE,
BfTBHT Y &,

1 FRFRE LR R R

MBELER, FMRXRFR-INRES SH L
KERHNES S PHFILEZE, BENMAEN AR
REBERNMNBAS ~" FrEES S LHEME
R, XFERMTES S PHEENE x,7,2, THIHE
JRRL :

1) MFEEMR x,2 ~ 2(BEFEMTHH) K ~
B B RYER (reflexive) ;

2) MFEEXMNRMy, MRx ~y, My ~ 2,5 ~
B B X FRYER (symmetric) ;

3) MFREEXMRx,y Mz, MRz ~ v,y ~ 2,0
2 ~ z, ] ~ B BE#E MR (transitive ) ;
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AEMARTEXFTNES RRPHNEINTERE
ASHTEAS XETFESHAUTHR:

1) REARER,S WE—TEBET RHHE—
TE;
©2) MEAXFFER,S PENHMATEET RE
F—tEFEE;

3) RIBBMGFENR R WIEIR 2/ TLEFESA
H;

— M ES LA LUE X B REM R, Hlln, EEH
HESD, FIBHENXRREM LR FIBH 2 BA
BHENXR, B 3 BRRPMHENXREF M
BHEXRBBA LN SEENB—HZHE, P
% 2 BARBMHENXRBED L T HMEHFE,

Xt F C ++ PEIXTR 1 RATA AR B R E XA
RARFNMXRBOX FLUTH 4 P RABIERAE,
AUBRE-ITRARMEEXRRE T ROESR
XE:

class Element |

private

inta, b, ¢, d;
public;
int IsEqual( const Elements &ob) {returna = =
ob.a;}

!

FFUEEXHXR, BE LT %R —1 A
TTENENMNEM KR BRI HEN X R L
SFRBRARFRMZE,

IRE c HENRIEXETEPREFRIITHE,
BAVRFTLAE LFM KR, LIRS 2 S nEHES
%*%,5:

class Element |
private :
inta, b, ¢, d;
public:
int IsEqualA( const Elements &ob) {return a
= = ob.a;}
int IsEqualB(const Elements &ob) {return b
= = ob. b;}

}

[RZ, IR o MO HEHFRRTRPTEFH
T8, BIVETLUE LEFMRF, LS 3 ok
MESFA XM, JTE a b M c KR AR IsSame bR
BRAWTM levels BT level ZRREBL2FM RAVIELL
ERAOENRART R ROFMNRBEN:

class Element |

private;

inta, b, ¢, d;

public:

Element(int ca =0, intch =0, intcc = 0, int

cd =0)|
a =ca;b =ch;c = cc;d = cd;}
int IsEqual( const Elements &ob,int level) |

switch(level ) |
case 1 :return ¢ = = ob.q;
case 2:return b = = ob. b;
case 3:return ¢ = = ob.c;
case 4:returnd = = ob.d; |

}

int IsSame( const Element &ob, int level, int
levels = 1) |
int i = levels; while(i < = level) if(!
IsEqual(ob,i ++)) return 0;
return 1;}

}
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REHBRTTERE , BHEHARE LRER.
BGERRMEFLAENH - XWERIFEC++ B
YRR, XA LES 38 AR BUEE R
BRI EERBES 1SR BN BBIENEHT
A G FIRAR T R e AT -

template < class T > class Tree;

template < class T > class TreeNode|

friend class Tree;

private :

Tree Node < T > = left, * right;
T data;

public: '

Tree Node( ) :left( NULL) ,right(NULL) { | ;
Tree Node(T item,TreeNode < T > #cleft
= NULL,

Tree Node < T > =*cright = NULL) :data(item) ,

left( cleft) ,right(cright) { } ;

T GetData() |return data;] ;

Tree Node < T > #* GetLeft( ) const | return left; }

TreeNode < T > *GetRight()const |{retun right;}

void SetData(T item) {data = item; ]

void SetLeft(TreeNode < T > *L){ left = L;}

void SetRight(TreeNode < T > *R){right = R;}

ts

ETHRN_XWEXP, RAB THASNXER
BT TCRE I R, B R 5 — R BEELEWH L
RBRAEXRRAINTEET .

template < class T > class Tree|

public:

Tree( ) :root( NULL) { |
Tree(T item) |
root = new TreeNode < T >;
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root — > SetData(item) ; |
virtual ~ Tree() { destroy(root) ;|
void Add(T &ob); // E1mE#K
Tree Node < T > * Select(T &ob, int &TopNum) ;
private;
Tree Node < T > =*root; // REK
Tree Node < T > * SelectSet'™ ; // FhtgEH
int top, level;
void Add(T &ob,TreeNode < T > * tempRoot,int
depth) ;
void Select(T &ob,TreeNode < T > * tempRoot,
int depth) ;
void InitSelect() ;
bs
Add(T &ob,TreeNode < T > #* tempRoot,int
depth) PREZTE tempRoot ¥ 14 depth & K& M X R
HEA ob B, ZELAT RSB =41, HIBTIA B3
55 tempRoot (IR R depth K554, R EFH B
A tempRoot BYZ2F Lo 0h , B E S m 1 msRAR
ZHIEBARA tempRoot A TR, FIME R A
#in,
template < class T > void Tree < T > ::Add(T
&ob,TreeNode < T > * tempRoot,int depth) {
if(tempRoot = = NULL)
TreeNode < T > (ob); return;|
if(ob — > IsEqual (tempRoot ~ > GetData( ) ,depth)) {
/7 FH BT INTE left 386 EB
if(tempRoot ~ > left = = NULL) {
Tree Node < T > *q = new TreeNode < T > (ob);
tempRoot - > left = q; return; |
Add(ob,tempRoot — > left, + + depth) ;|
else|
/7 EFH BT INAE right f56H AL E
if(tempRoot — > right = = NULL) {
Tree Node < T > *q = new TreeNode < T > (ob);
tempRoot - > right = q; return;|
Add(ob,tempRoot — > right,depth) ; |
l
T BB IA -, QBB RS
1 MAMREPR], ZE LA LA Add BR3P —HIl TR
B NULL R IMA TR RS IE 1, 63K
/(1
template < class T > void Tree < T > .:Add(T
&ob) { Add(ob,ro0t,1) ;]|
REM KRR RFHEN B R ERTEBARE
HWHER TR IR E AR W h i B 2 RS0
REAMTR, BB BAREIE, B 0B 5% B 2
Element 285 a 3.0 5 FH, B 7 %dE R Element
ob(3,5) ; ob i c.d BG4 , 7EIR RIBT 45 B R IR

{tempRoot = new

h\s BV
B=EHK
M1 #EaE
R 2 L BENGERBERSHE 2 T HERS,
SelecetSet 40 Fl top .Select Z4H M 0 B top - 1 B
REMFZH D R, Select[ top] 3 2 F 4 R4
7, B FRR T E RS &G BRNTFREH
A 2, T LA 2 HE R HUR M tempRoot $% depth 4%
AR TE AT, EENBRKRIE level,

B2 EEHEGHE
template < class T >
void Tree < T > ::Select( T &ob,TreeNode < T >
* tempRoot,int depth) {
if(depth > level) return;
if(ob — > IsEqual(tempRoot — > GetData( ) ,depth) ) {

if(IsSame( ob,level) )
temp Root;
if(tempRoot ~ > left = = NULL) return;
Select( ob,tempRoot — > left, + + depth) ;|
else |
if(tempRoot — > right = = NULL) return;
Select(ob,tempRoot — > right,depth) ;
l
bs
ERPHEERRIT,ob AEHEBHENR,
TopNum & FIRTRIZ MK S, & M52 top {H,
template < class T > TreeNode < T > * Tree <
T > ::Select(T &ob, int &TopNum) {
InitGet( ) ; level = TopNum;
Select(ob,root,1) ;
TopNum = top;
return SelectSet[0] ;
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class Point{

SelectSet[top ++] =
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public:
long int %, ¥, z;

l

class CEntity|

public:
intm_floor;// BITEKER
intm_type;// EJTAHE ( EEntityType)
Point m_start, m_end;

public:
int IsEqual (CEntity * ob, int depth) |
switch(depth) {
/7 BRI
case 1: return m_floor = = ob — > m_floor;
/7 R R K
case 2: return m_type = = ob — > m_type;
/I BEGTYMSESE
case 3;: return (m_start. x = = m_end. x)
== (ob—-> m_start. x = = ob - > m_end. x);
/7 ERIMERD K
case 4; returnm_start.x = = ob — > m_star. x;

/BT XMEELE
case 5: return (m_start.y = = m_end.y) = =
(ob — > m_start.y = = ob - > m_end.y);
/7 B FE SRR
case 6: returnm_start.y = = ob —> m_star.y;

l

bs

bs

TERNEM XX RZRBETESH CAD v HH
FI X R AR FRAREBFIERHA,

HEX R AT LA, R B EE 2 BFAT
F Y #i &R, mENREHERN:

ob. m_floor = 2; ob. m_type = 2; ob. m_start. x =
300; ob. m_end. x = 300;

level B3 BPA]; SR BRI 5B 2 RFATT Y Ry x
AFRA 300 BEEPEE, LA EXTR , level BX 4,

REMTHBRESFRBEHIXRERERE,
EHRB/EHOREN, BRERBAR THRENSENMXRE
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HPABRR T EM X R, BT 0 L7 0

BEH:

(1] BAR. BESH - AEEMRTES C+ +HR[M].
Jba e RS AR 1999,

(2] HWE#,TEAR BERSPESH(M). b aFId
AR, 1998.

(3] ET£, A% BIESHHEEB(M]. LB EE XY
AR, 1984,

(4] FEE HEARBEERAGERAEREHASKTY
MA[T]. B K#¥4R,2002,25(4) .72 -75.

[5] A WMEABIM]. 15 LB AR, 1982.

(6] ZETF4I Visual C+ +LBRERW - BLERRES
[M]. db&: P EEIE R ,2001.

The Storage of Tree Data Structure by Gradation and Classification
and Application in CAD for Engineering Structure

YUAN Zheng-qgiang, LI Bin, XIE Sheng
(1. College of Civil Engineering, Chongqing University, Chongqing 400030, China;
2. College of Computer, Chongging University, Chongging 400030 ,China)

Abstract: The traditional storage of tree data structure is according to the relation of the elements”frant-and-back. Since
it is difficult to define the frant-and-back relation of graphics units in CAD for Engineering structure, the application of
the tree structure becomes inconvenient. The authors change the storing method for the tree structure into gradation and
classification. And a graded equivalence relation of graphics units is brought forward, which grade the graphics units
with the equivalence relation. By using this storing method, we can easily accomplish some operations, such as picking
up the subtree with a certain character, deleting a node, insert a graded and classified node, etc. The example provided
indicates that the storage by gradation and classification can speed up searching and process the data of the subtree by
gradation and classification expediently. This kind of storing method for the tree structure is applicable for data which

contain the graded equivalence relation.

Key words:data structure ; storage of data structure; CAD for engineering structure; equivalence relation
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