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= M E3E R (neighbor finding)
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W EHE R (neighbor finding)
N-IEEHERDTILIU X L

Algorithm NORTHNEIGHBOR(v;T)

Input. Anode vin a quadtree T.

Output. The deepest node v whose depth is at most the depth of v such that
o(v) is a north-neighbor of o(v), and nil if there is no such node.

. if v=root(T) then return nil

. if v=SW-child of parent(v) then return NW-child of parent(v)
. if v= SE-child of parentv) then return NE-child of parent(v)
. 1 < NORTHNEIGHBOR(parentv),T)

.if g =mnil or uis a leaf

. then return u

. else if v=NW-child of parent(v)

. then return SW-child of u

. else return SE-child of u

1
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3
4
5
6
7
8
9
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= M E3E R (neighbor finding)
* N-IIEERD T IV X Ls

Algorithm NORTHNEIGHBOR(v,T)
Input. Anode vin a quadtree T.

Output. The deepest node v whose depth is at most the depth of v such that

o(v) is a north-neighbor of o(v), and nil if there is no such node.

1.
. if v=SW-child of parent(v) then return NW-child of parent(v)
. if v=SE-child of paren#v) then return NE-child of parentv)
. 1 < NORTHNEIGHBOR(parenf),T)

.if g =mnil or uis a leaf

. then return u

. else if v=NW-child of parent(v)

. then return SW-child of u

. else return SE-child of u

2
3
4
5
6
7
8
9

if v= roodT) then return nil
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= 3R Z (neighbor finding)
* N-IEEEHERDTILT) X Ls

Algorithm NORTHNEIGHBOR(v,T)

Input. Anode vin a quadtree T.

Output. The deepest node v whose depth is at most the depth of v such that
o(v) is a north-neighbor of o(v), and nil if there is no such node.

1. if v= roo«T) then return nil

. if v= SW-child of parent(v) then return NW-child of parent(v)

. if v=SE-child of paren#v) then return NE-child of parentv)

. 1 < NORTHNEIGHBOR(parentv),T)

.if g =mnil or uis a leaf

. then return u

. else if v=NW-child of parent(v)
. then return SW-child of u
. else return SE-child of u
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= 3R Z (neighbor finding)
* N-IEEEHERDTILT) X Ls

Algorithm NORTHNEIGHBOR(v,T)

Input. Anode vin a quadtree T.

Output. The deepest node v whose depth is at most the depth of v such that
o(v) is a north-neighbor of o(v), and nil if there is no such node.
1. if v= roo«T) then return nil

. if v=SW-child of parent(v) then return NW-child of parent(v)
. if v=SE-child of paren#v) then return NE-child of parentv)
. 1 < NORTHNEIGHBOR(parentv),T)

.if g =mnil or uis a leaf

. then return u

. else if v=NW-child of parent(v)

. then return SW-child of u

. else return SE-child of u
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= 3R Z (neighbor finding)
* N-IEEEHERDTILT) X Ls

Algorithm NORTHNEIGHBOR(v;T)

Input. Anode vin a quadtree T.

Output. The deepest node v whose depth is at most the depth of v such that
o(v) is a north-neighbor of o(v), and nil if there is no such node.
1. if v= roo«T) then return nil

. if v=SW-child of parent(v) then return NW-child of parent(v)
. if v=SE-child of paren#v) then return NE-child of parentv)
. 1 < NORTHNEIGHBOR(parentv),T)

.if g =mnil or uis a leaf

. then return u

. else if v=NW-child of parentv;

. then return SW-child of u

. else return SE-child of u
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= M E3E R (neighbor finding)
* N-IIEERD T IV X Ls

Algorithm NORTHNEIGHBOR(v,T)

Input. Anode vin a quadtree T.

Output. The deepest node v whose depth is at most the depth of v such that
o(v) is a north-neighbor of o(v), and nil if there is no such node.
1. if v= roo«T) then return nil

. if v=SW-child of parent(v) then return NW-child of parent(v)
. if v=SE-child of paren#v) then return NE-child of parentv)
. 1 < NORTHNEIGHBOR(parentv),T)

.if g =mnil or uis a leaf

. then return u

. else if v=NW-child of parent(v)

. then return SW-child of u

. else return SE-child of u
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4
5
6
7
8
9




W EHE R (neighbor finding)
N-IEEHERDTILIU X L

Algorithm NORTHNEIGHBOR(v;T)

Input. Anode vin a quadtree T.

Output. The deepest node v whose depth is at most the depth of v such that
o(v) is a north-neighbor of o(v), and nil if there is no such node.

. if v=root(T) then return nil

. if v=SW-child of parent(v) then return NW-child of parent(v)
. if v= SE-child of parentv) then return NE-child of parent(v)
. 1 < NORTHNEIGHBOR(parentv),T)

.if g =mnil or uis a leaf

. then return u

. else if v=NW-child of parent(v)

. then return SW-child of u

. else return SE-child of u

1
2
3
4
5
6
7
8
9
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= SEfEEE R (neighbor finding)
* N-EEFEROT7ILT) X L

Algorithm NORTHNEIGHBOR(v;T)

Input. Anode vin a quadtree T.

Output. The deepest node v whose depth is at most the depth of v such that
o(v) is a north-neighbor of o(v), and nil if there is no such node.

. if v=root(T) then return nil

. if v=SW-child of parent(v) then return NW-child of parent(v)
. if v= SE-child of parentv) then return NE-child of parent(v)
. 1 < NORTHNEIGHBOR(parentv),T)

.if g =mnil or uis a leaf

. then return u

. else if v=NW-child of parent(v)

. then return SW-child of u

. else return SE-child of u

1
2
3
4
5
6
7
8
9
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= 31 {EHEZ (neighbor finding)
* N-IEEEHERDTILT) X Ls
= AT E R DS IR
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= L1457 R(balanced quadtree)

= A ENTLVS(balanced) & (&
= ED2ODHBEARBLZTDH A LI E R 2(E
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= L1445 K(balanced quadtree)
s ADRKDFEHEERLSTILIAUX L

Algorithm BALANCEQUADTREE(T)

Input. A quadtree T.

Output. A balanced version of T.

1. Insert all the leaves of T into a linear list L.
2. while L is not empty

3. do Remove a leaf i from L.

4. if o(z2) has to be split

5

then Make zinto an internal node with four children, which are
leaves that correspond to the four quadrants of o(z). If u
stores a point, then store the point in the correct new leaf
instead.

6. Insert the four new leaves into L.

7. Check if o(z2) had neighbors that now need to be split and,
if so, insert them into L.

8. return T
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= L1445 K(balanced quadtree)
AN KD FEHEESTILT) X L

Algorithm BALANCEQUADTREE(T)

Input. A quadtree T.

Output. A balanced version of T.

1. Insert all the leaves of T into a linear list L.

2. while L is not empty

3. do Remove a leaf i from L.

4 if o(z2) has to be split

5. then Make zinto an internal node with four children, which are
leaves that correspond to the four quadrants of o(z). If u
stores a point, then store the point in the correct new leaf
instead.

6. Insert the four new leaves into L.

7. Check if o(z2) had neighbors that now need to be split and,
if so, insert them into L.

8. return T
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= L1445 K(balanced quadtree)
AN KD FEHEESTILT) X L

Algorithm BALANCEQUADTREE(T)

Input. A quadtree T.

Output. A balanced version of T.

1. Insert all the leaves of T into a linear list L.

2. while L is not empty

3. do Remove a leaf i from L.

4 if o(z2) has to be split

5. then Make zinto an internal node with four children, which are
leaves that correspond to the four quadrants of o(z). If u
stores a point, then store the point in the correct new leaf
instead.

6. Insert the four new leaves into L.

7. Check if o(z2) had neighbors that now need to be split and,
if so, insert them into L.

8. return T
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= L1445 K(balanced quadtree)
ADKDEEHERBTILTY X L

Algorithm BALANCEQUADTREE(T)

Input. A quadtree T.

Output. A balanced version of T.

1. Insert all the leaves of T into a linear list L.

2. while L is not empty

3. do Remove a leaf i from L.

4. if o(z2) has to be split

5. then Make zinto an internal node with four children, which are

leaves that correspond to the four quadrants of o(z). If i
stores a point, then store the point in the correct new leaf
instead.

6. Insert the four new leaves into L.

7. Check if o(z2) had neighbors that now need to be split and,
if so, insert them into L.

8. return T
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= L1445 K(balanced quadtree)
ADKDEEHERBTILTY X L

Algorithm BALANCEQUADTREE(T)

Input. A quadtree T.

Output. A balanced version of T.

1. Insert all the leaves of T into a linear list L.

2. while L is not empty

3. do Remove a leaf i from L.

4. if o(z2) has to be split

5. then Make zinto an internal node with four children, which are

leaves that correspond to the four quadrants of o(z). If i
stores a point, then store the point in the correct new leaf
instead.

6. Insert the four new leaves into L.

7. Check if o(z2) had neighbors that now need to be split and,
if so, insert them into L.

8. return T
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= L1445 K(balanced quadtree)
ADKDEEHERBTILTY X L

Algorithm BALANCEQUADTREE(T)

Input. A quadtree T.

Output. A balanced version of T.

1. Insert all the leaves of T into a linear list L.

2. while L is not empty

3. do Remove a leaf i from L.

4 if o(z2) has to be split

5. then Make i into an internal node with four child
leaves that correspond to the four quadrants of o(z)
stores a point, then store the point in the correct ne
instead.

6. Insert the four new leaves into L.

7. Check if o(z2) had neighbors that now need to be split and,
if so, insert them into L.

8. return T
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= #1445 K (balanced quadtree)
ANKDFEHEERSTILT) X L
= o(WEDBILETNIEGESENMEIIDFHTE

—o(WNZFDHAXDERKYNSWNEABITHEELTOEINESIMEHIET NIE LKL
—>NORTHNEIGHBOR(z,T) WZEHT M TILAEWLSW-F, E-IESE-F2HF O REZHET S

" o(WBREILZ T NEESENEEZLOTO =D ESHDHIE
—NORTHNEIGHBOR(z2,T) A%t BAIE AT Ao (n) &Y KEVEH S EHRET S
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=45 K (balanced quadtree)

EHRDADAD G A XERSGYTEGNN?
- @1 RN SREAMICBHET DREREARLAEDSE

ND
» B2 2EMNMEREL, &I DERRTENEELEASES
nFsd

T 14.4 TEFIMBEDEH EFEL D240 KETS. ZDEE, TEFEHEL

3OomEDE RELL, 0((d+ 1)m) BETHERTES.
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= L1744 K(balanced quadtree)
T 14.4 TEmEDE RZLD4DKRETSH. CDES, T2FEHELED

DIFOMBEDEAELL, 0((d + Dm) BRITERTES.

= FIERA
* ZAICTERBO LREMAT S TETEELEIDETERT EICT S, MELHDE
DIREZEITICEIZEST, THBARTHNFoNED, FREITIDDEREF RAN4DDE
Rz ONME RICESRDLS. CCTHIIDREMNSMEILMNEITSNGE N EZEE
BA9%. DEIDREZIEEITI D&, R (RAEBELUE) DRBIILEITEZLDT,
ToDIER#MIZERBYOM)THAZEFRLTULNS.

LLAEIM8mEILMTHNENED,
HENTFEADADE R IE

- 4% 8m = 0(m)
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= L1744 K(balanced quadtree)
T 14.4 TEmEDE RZLD4DKRETSH. CDES, T2FEHELED

DIFOMBEDEAELL, 0((d + Dm) BRITERTES.

= FIERA
* ZAICTERBO LREMAT S TETEELEIDETERT EICT S, MELHDE
DIREZEITICEIZEST, THBARTHNFoNED, FREITIDDEREF RAN4DDE
Rz ONME RICESRDLS. CCTHIIDREMNSMEILMNEITSNGE N EZEE
BA9%. DEIDREZIEEITI D&, R (RAEBELUE) DRBIILEITEZLDT,
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Algorithm GENERATEMESH(S)

Input. A set S of components inside the square [0 :U] X [0 :U] with the properties

stated at the beginning of this section.

Output. A triangular mesh M that is conforming, respects the input, consists of

well-shaped triangles, and is non-uniform.

1. Construct a quadtree T on the set S inside the square [0 :U] X [0 :U] with
the following stopping criterion: a square is split as long as it is larger than
unit size and its closure intersects the boundary of some component.

T « BALANCEQUADTREE(T)
Construct the doubly-connected edge list for the quadtree subdivision M
corresponding to T.
for each face o of M
do if the interior of o 1s intersected by an edge of a component
then Add the intersection (which is a diagonal) as an edge to M.
else if 0 has only vertices at its corners
then Add a diagonal of 0 as an edge to M.
else Add a Steiner point in the center of o, connect it
to all vertices on the boundary of o, and change M
accordingly.
10. return M




14.3 A KRB Ay an

- )“‘Jt/lilﬂjzflnﬁﬁﬁ
= 7)) XL

Algorithm GENERATEMESH(S)
Input. A set S of components inside the square [0 :U] X [0 :U] with the properties
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Construct the doubly-connected edge list for the quadtree subdivision M
corresponding to T.
for each face o of M
do if the interior of o 1s intersected by an edge of a component
then Add the intersection (which is a diagonal) as an edge to M.
else if 0 has only vertices at its corners
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else Add a Steiner point in the center of o, connect it
to all vertices on the boundary of o, and change M
accordingly.
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Algorithm GENERATEMESH(S)
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1. Construct a quadtree T on the set S inside caare [0 :U] x [0 :U] with
the following stopping criterion: a squs split as long as it is larger than
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T « BALANCEQUADTREE(T)
Construct the doubly-connected edge list for the quadtree subdivision M
corresponding to T.
for each face o of M
do if the interior of o 1s intersected by an edge of a component
then Add the intersection (which is a diagonal) as an edge to M.
else if 0 has only vertices at its corners
then Add a diagonal of 0 as an edge to M.
else Add a Steiner point in the center of o, connect it
to all vertices on the boundary of o, and change M
accordingly.

10. return M
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Algorithm GENERATEMESH(S)

Input. A set S of components inside the square [0 :U] X [0 :U] with the properties

stated at the beginning of this section.

Output. A triangular mesh M that is conforming, respects the input, consists of

well-shaped triangles, and is non-uniform.

1. Construct a quadtree T on the set S inside the square [0 :U] X [0 :U] with
the following stopping criterion: a square is split as long as it is larger than
unit size and its closure intersects the boundary of some component.

T « BALANCEQUADTREE(T)
Construct the doubly-connected edge list for the quadtree subdivision M
corresponding to T.
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Algorithm GENERATEMESH(S)

Input. A set S of components inside the square [0 :U] X [0 :U] with the properties

stated at the beginning of this section.

Output. A triangular mesh M that is conforming, respects the input, consists of

well-shaped triangles, and is non-uniform.

1. Construct a quadtree T on the set S inside the square [O U] [O :U] with
the following stopping criterion: a square is split apstens ~anonosedla o
unit size and its closure intersects the boundary o
T « BALANCEQUADTREE(T)

Construct the doubly-connected edge 1i
corresponding to T.
for each face o of M
do if the interior of o 1s intersected by an edge of a component
then Add the intersection (which is a diagonal) as an edge to M.
else if 0 has only vertices at its corners
then Add a diagonal of 0 as an edge to M
else Add a Steiner point in the center of o, connect it
to all vertices on the boundary of o, and change M
accordingly.
10. return M
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Algorithm GENERATEMESH(S)
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to all vertices on the boundary of o, and change M
accordingly.
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stated at the beginning of this section.
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Algorithm GENERATEMESH(S)
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