in O(n n)^{3/2} ) time in O(n n)^{3/2} ) time

Abstract

L_1 point s t

O(n n)^2 n

O(nlogn O(n n)^{3/2} L_1 shortest O(n^2 n)^3

L_1

L_1 ) s t

n O(nlogn

m source-

O(m(m^2 +n^2 n m

L_1 s and t

O(n n)^2 where n n

L_1 VIS(V,E s and t 2n v v u,v the L_1 u and v

VIS(V,E O(nlogn s and t VIS(V,E s and t

O(n n)^2

requires O(e +vlogv e v ver- VIS(V,E O(n n)^{3/2} O(n n)^{1/2}

O(n n)^{3/2} p, q r have x p_x≤q_x≤r_x and yp_y≤q_y≤r_y L_1 p to r L_1 p to q q to r L_1 q q q p q r

p to r via q. ________________ q L_1 metric.

[GS] VIS(V,E), VIS(V,E shortest L_1

VIS(V,E VIS(V,E

VIS(V,E)

VIS(V,E V s and t n E L_1 p, q E then p and q

s and t VIS(V,E shortest L_1 s and t However VIS(V,E Ω(n^2 VIS(V,E V p,q VIS(V,E L_1 p and q in VIS(V,E). q p q to p p_x and p_y x and y p C(p p C(p q p_x ≤ q_x and p_y ≤ q_y. p. C(p -dominates q if q i of C(p), for i = q i p iff - dominates q. VIS(V,E V s and t n n (p,q VIS(V,E q C(p

Let L_V and L_H p y C(p), L_V y- C(p of C(p L_V

C(p p x C(p), L_H positive x C(p C(p L_H C(p).

Let π(p C(p p by L_H or L_V r C(p π(p segment pr L_H or L_V π(p π(p p region π(p

For p,q∈ V and q VIS(V,E edge , VIS(V,E q S(p q S(p

q′∈ V q′ π(p q′ 1- dominates q.

2. q p. S^′(p S(p VIS(V,E) V L_1 S(p),

region π(p p S(p x and y C(p L_H and L_V S(p S(p)

L_V

L_H p

π(p). ________________ y x

Proof. π(p S^′(p π(p x and y L_H and L_V S^′(p S^′(p p_1 and p_2

S(p S^′(p)-staircase between p_1 and p_2 h p_1 v p_2 l h x C(p l l must intersect v l S^′(p p_1 and p_2. l h S^′(p l h v v_1 p_3 S^′(p v_1 p_3 p. Suppose p_3 p segment l^′ crosses pp_3 l^′ pp_1

L_V

L_H p

1 2 3

S(p)={ }

S(p ________________

h l l l is l^′ r which

π(p) ∩ V r r p_3 p, S(p p_3 y p_2 p_2 p p_1 and p_2 S(p Therefore, l S^′(p v. l crosses h.

If l h

l x or y p_1 or p_2 p l touches h h endpoint r of l on h S^′(p r is p_1 r p p_2 pr pp_1 or h

p ∈ V C(p S(p C(p V p p to q must p. est L_1 s and t p S(p p p′ q′ q

p to q ________________

graph VIS(V,E). Let p and q V p to q in VIS(V,E L_1 p to q

Proof. p to q p S(p

S(p p_1 p_1 p_1 to q

p to q

p and q in VIS(V,E).

VIS(V,E VIS(V,E q S(p R_{pq} q and p Let R_{pq}

R_{pq} R_{pq} V ∩ π(p) which q q S(p p and q in VIS(V,E) L_H and L_V R_{pq} Neither L_H nor L_V R_{pq}. R_{pq} π(p).

p p′ q′ q

L_H

p to q ________________

region R_{pq} R_{pq} L̂ p′and q′ p and q VIS(V,E p′ and q′, p to p′ and q to q′ p′ to q′ L̂. VIS(V,E p to q L_1 length p to q

L_H and L_V R_{pq}. Suppose L_H R_{pq} L_V intersects R_{pq} p′and q′ p and q onto L_H p′ p q intersects L_H q′ q VIS(V,E p to p′ q to q′ L_H from p′ to q′ VIS(V,E p to q L_1 p to q q′exists q L_H region R_{pq} L_H x C(p L_H q L_H x C(p) then L_H C(p) R_{pq} L_H can- R_{pq} q L_H q′ qq′ R_{pq} q′ q. lemma. Let p and q V p to q in VIS(V,E L_1 p p p^R

p^D p^L p^U

p. ________________

to q

VIS(V,E)

VIS(V,E VIS(V,E VIS(V,E

VIS(V,E O(n n)^2 V V V p V p p^U, p^D, p^L p^R p E p

segment e V which e E V ∩ e

O(n) x=x_m

x=x_m. ________________

VIS(V,E

x_m x p, V p (x_m,p_y p p_x <x_m and p_x^R >x_m p′ V p p′ E p and p′ x x_m x x_m y x (y V′in V x (or y E V′ L̂

O(n O(nlog n V

O(nlog n)

VIS(V,E

VIS(V,E) s and t s and t s and t O(nlog n V p p p^Lp^R and p^Dp^U O n p^Lp^R y-coordinate p_y x x p^Dp^U have x-coordinate p_x y- y points. O O n VIS(V,E O(nlog n

VIS(V,E

O(n log n

VIS(V,E ment.

x=x_m O(n n)^2

O(n n)^2

requires O n

VIS(V,E O(n n)^2

VIS(V, E) time

VIS(V, E

O(n n)^{1/2} O(n logn VIS(V, E O(n n)^{1/2} O(n n)^{3/2} require O(n n)^{3/2} VIS(V, E VIS(V, E

s and t in O(n n)^{3/2} VIS(V, E).

x_m x

line x = x_m O( logn logn containing O( logn U p U (x_m, p_y x_m, p_y p. U U V VIS(V, E strip H p^t and p^b H ∩ U y H ∩^{U V pt and pb.}

Let V_H H p^t and p^b p and q in V_H p, q E

R_{pq} p and q

p or q. 2. p q.

x x_m, x x_m 2 n r logn r

O( logn O( logn n ) V and O(n n)^{1/2} E O(n n)^{1/2} O(n n)^{3/2} VIS(V, E).

O(n n)^{3/2}

the x y v r with v v

v O(r v O(r) y U v is O(r v O(r

O(n logn O(n n)^{3/2} O n O(n n)^{1/2} ). H V_H by x and y O( logn n p ∈ V_H V_H (i, p V_H − i of C(p V_H (i, p not i V_H (i, p in O( logn x and y V_H are V_H p x y point q in V_H (i, p p, q E if 1. q i V_H (i, p). p^U, p^D, p^L, p^R, q^U, q^D, q^L, q^R p and q angle R_{pq} p and q p V_H O( logn H O n

V x (y V′in V same x (y E V′ of O n V O(n n)^{3/2} ).

points p and q

p and q via L them.

n L_1 s and t O(n n)^{3/2}

L_1 s and t

L_1 s to t

n (z_1 ,z_2 ,z_3 , ,z_n y_1 ,y_2 , ,y_n x x_2 , ,x_n the z, y and x of s and t z=z_1, z=z_2 , , z=z_n, y=y_1, y=y_2 , , y=y_n and x=x_1, x=x_2 , , x=x_n O(n^2 V O(n^2 S(p p p S(p C_{pq} p and q

vertex q in S(p C_{pq} p and q

from p S(p

through C_{pq} p and q

vertices V V^1 p in V the z p_r and p_l

O(n^2 n)^2 x− z z O(n) O(n) y P_{zm} z=z_m z z_m z V P_{zm} p line p_l p_r P_{zm} P_{zm}

P_{zm} P_{zm} is O(n^2 log n in O(n^2 n)^2

O(n^2 n)^2 O(n^2 n)^3 ) p_l p_r are

O n V O(n^2 log n

shortest L_1 s to t O(n^2 n)^3 [D]

n L_1 s and t O(n^2 n)^3

O(n n)^2 s to t n

L_1

285-304.

410.